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Keywords : FZJEWRIGRER, OECD
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EU sk Clk, 1EEFRBRMEET L& 0
TREDOIEEEFOHERBERE L R, RIEEIHE
MR ENPOHRE LIIFEFTRETAFE

(Acceptable Operator Exposure Level , LA T TAOEL |
Eno.) LHIRT DY, AT R—RATOHK
7ol AR 2RI 21T > TR b, BlfE, OEIC
BOTHYEHMEFEOEANRKBRT I TWD &
IATHD.

T, YRHETE T, BEOIEEEZEORKL
MR B2 BT 2 BRI, BERIGRER D &R 7= f2
JERAL RN AN BTN D,

INOORNERE %, RBERIGRERIZ DOV,
NEZHTRT D & & HICEURB I OSKEOERIR
A L.

1. EEBRINEEBROARTSLUEETOERKR
1.1 RERIREERICOLT

BT RS R BRI AR e MR 82 12 L B R AR 0 72
DOEFERINEESD Z L2 HIE LT, 2004 4F 4
H 13 BIZEIRENTZOECD 7 A R A KT A4 T
H5. Ty &RV in vivo &R, b FBIOT
v N ORZJE A V= in vitro 3EBR D 2 FEEORER &
BHALTWS.

1.2. RERINEHBRDER

B2 G R IN ER BRI ZDAOEL DAl & OOEEE
BRI W TR BRI Z V5 72 DITE A
Ehb.

AOCEL L IIfEEZNRE~ORERIERA LT
LT ERLBREND, IR ORRKFERETH

21

D, HALIIEEHEOKRE 1 kg H72 0 OfbFE &
mg Tdh 5. AOEL ¥ EU THEEIRE & & Oz
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KRR N BETdH D12, K ERIGRER N A
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1.3. RERIRGEBROBE
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in vitro fZE R INERER (OECD TG428) Tid, 1#f
ABICL E TR SN DRI (T v ME) F7X
EFOREE R F—F v o =B F 72—
F o VRIS AT VICEBE L (K 1), #%
B (MM eHR CHERT 2 2 EnREE L.
Z 24 ERHNREE T 5. WREETR, N —F v 3—,
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—IRE L ORE OB E &2 0E L, FREWIE
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= ~ 2 2
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(RBHBIL 6 T3 24 BRE(EFTRESN R ZHRE)
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AERE

HEEMGYNE)EIIErDEEEER
RESRET LB A4HLE

WERME

BB ILENENBZINILDOLRALYEERAL, MAERLT
FRCIZHTHIEMNEELLY

REBRMBEORRMLEERICOVNTIE, EFTREICHYBLLEES
hWPBRBEEEHFELSOEBDEEELALS.

’E57GE

BB ERERANICH—IZER

-2 5 8 (XE K 1~5 mg/em?, &K 10 pL/cm?
(EFTREIYSDFEZEEITHY)

EEIERF—F o=l T a—F v N\— oA RE IV IZE
&

(BREHREIIEK 24 BE(ENTEEIN DB ERR)

], SRR
ARG H

-REAIRR T B, REREOHBRYEZ R

REBRETE, F—FronN— RERERSER LETF—Fron
— LET75—& REROHEBRMEOEZIELEE~DRIRESE
B

22




IR T 4 V5 —
(st OB E 2>

=
e T e
-
e ——

PIREHE (2.54 cm?)
FFES) g f— >

HT2EHEL ——p

vTIRF oI AT —TF -

2=

F—t+HrF7—
(7 B BhER )
—EDHMEETY 7Y L rT5L9
= A N )
(Auto) B Mo ) L T
—ia AL TAERRHPLC 5 T
~HTY) T
IR L 7Y~ CERT A D
LIZE RSN

N\

— Y —EMRLRE S bu—A ENfe A —F
—RAPTICEICITHFEND

1. in vitro FZEWINERER R HEBE L D F WA L4 (OECD TG428 & v #kFy)

14. EU BXUKEICHITHEERINEABRDOERR
o

EU T, A% H\ 7z invitro 3 X Otin vivo @ 2
AWERZERLTBY, 1.3 THR L7~ OECD T A b
TA RT A AZHERL U CRBR A FEhE STz,

—7, KETIE, FMHE TREEZITRAEH
VW2 in vivo REROAER LT Y, OECD 7 A |k
HARTGA L ERBLKREMBOHTA KT A /1T
YERL U CRBR DS FEHE X Tz (32 3). E 72, invitro
REBE I AFEEE OB A DER L T ho Tz,

# 3. OECD B L UKENZEIT 5 invivo

B W I FR R oD P
OECD KE
BESVE, _
g BOBILE SybDH
. 1824 L1 FHEx6
BN 184l E
AEREE 4L BT AR
e |FITEHTIVG | RIE3FAE, #E4
AEEE =
Ly A=
S5 A8 | 5 mgiem?® (E1K) 1 mglcm?
_— _ &I 1, 10, 24 B4
BB AR ﬁ; SFIE 24 | gw o5 1,2, 4
T 10, 24 B5RS
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BRLONAZIE Lo, BUFRIGABRIIEEE R
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— 2 —Tb 2 BRI 2152 72D H 2238k
ThdLEZDNI.

B2EXH

OECD GUIDELINE FOR THE TESTING OF
CHEMICALS Skin Absorption : in vivo Method
OECD GUIDELINE FOR THE TESTING OF
CHEMICALS Skin Absorption : in vitro Method

EPA Health Effects Test Guidelines OPPTS
870.7600 Dermal Penetration
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i) 12 # -5 & Environmental Protection Agency
(EPA : BRELIRFET) D BRERITAR D FEA 21T > TV
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HEBRAEFTRFT 5 Z L 2 HEEICRDTEY, EPA N
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KA TANT U R, VT IVT,
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VZHEL TITh N TR b ey (w1 F—f

FEBR<). F72, #BIL GEP (Good Experimental
Practice) (ZE-3& FEfi S 72T/ b0,
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~ A F— (A S
e N LR B
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DFRFH
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H[ECIX The Plant Protection Products Regulations
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BB G R FER IR LR T T e 520
2h - EIZE T 23 B IX, Data Requirements
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TebDER>TND ., ERFEHIZOWTIE, UTFD
EBVEDLN TS, (5% 6)

# 5. wEIZIIT D HRE B (Efficacy) D ZHRHFHIH

e 2

AV —EICRET D E | D L b 2 HFEICPIZY
SR E RIS D R i =7z 10 fi.

~ A S~ A T | 36,
SR T

# 6. FEEIZBIT B HEF R (Crop safety) EoR H 15

BIES gy

- Bl JRBISE BRI B CHERR. T b A<
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D70 GEHE L7z 3~5 fi.
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/TN L 72 10 fl.
CBEERHEN R O NTGEITIE, WEEE
FAOFE TN L 723 BRIC K 0 I~ D
BOAEA R GURIT 10 BILL L) .

c BIZREEEN R SN GE1TE, 6~7
5 DFRER A TN
144207

4 5V 7 TIX, Legislative Decree 194/95 (235 &
Ministero della Salute (fRIEE) 23BERITH DD HFA
ZITHo TN 5.

BB R LR T T 200
% - EICET 53R BX, EPPOD A A KT 4 12
YU 7= BR D 3EHE L, Studi di efficacia e selettivita
necessari per la ri-registrazione e la registrazione di
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VL BDREFEHIZOWTE, UTFDEBYED LT
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2. A F—HERARE

21. kE

211~AFT—FERDESE

KE T, BN TOAEEREAD 300,000 =— 7 —
(% 120,000ha) LA T DAEM %~ A F— 1 H1ED
(Minor Use Crop) & EF& L T\ 2.

212. IR-47a¥x” b

~ A F—FH SN D RFEOBRREZRET D HIY
T 1963 I IR-4 v ¥ =7 K (Interregional
Research Project Mumber-4) 233%3r S/, %4347
7Y > ML, FEIZ USDACKEEBEE)D FHICK
DI, HANB R SRS T e <, BBRICET &
ALZEL TS, S90%, EAEMICERT 22
WRRRTH o728, 1977 FIZBIEEMDIZERN
DA GIT, 1982 FFITIAEMRIE A RTAIT,
S 51T, 2009 FITAREAEITAE T 2 FA1 S K5
LRy, Ao0BTTRY =7 MBRED LILTN
5.

22. EU
221 <A F—EROES

EU TIIRFEMICEEMEMNMENMEY (w1 F—1E
) BHOA Dy —1EMICB T D EETRVIFER -
MR (A F—ysE - M) (CBIT 2 RS &
~AF—f/H (MinorUse) tEFL, @H 2~3 4l
DORBNTREND. £72, ~A F—1EmIL, A
Y —1E* O~ A R LIS L EE S
Tn5. BERZR LI T LB, (FR9)

¥1:EUIZRBITE AV Y —1EMDIER

DEU ® & 2 #2515 5 — A 47 0 O FIE R
>0.1259/kg bw/day 7>

Y RZ T F5 1 S BT i FE > 20,000ha

B B NI ERE S © >400,000t

E

@#kk5HFE > 20,000ha

DD

A [ A= 5 > 400,000t

¥2 B~ A T O ERE

1 H Y 7= ) OFLFEE <0.025g/kg bw/day
Vi)

Fh RS FE < 600ha (44kBE S D 0.0035%A1i )

9. EUICBI 2 Ay — 1B~ A T —1EY

c AT —EWY)
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AF =, XA, NFF, S F YT, SLA v,
T=TAE—b, =vVy, ZeRxF, b b, bUH
F, Favl, AyvF—=, Aua, ALH, HUT
TI—, XY, VHRA, Sy, =R —%,
v—JF vy, e~V U, FERET, ¥R,
UAEF, AV —T, N—AY, FALF, FUER
ay, TR, AR, TALX, JILH LA aLF,
Fy, a—t—H, a2a7, 9L, fEle—b

A T

N=THE, N —FR L
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EU A2 TOEICHK YT 5 b TRy, B~ A T —1Eixdess
ik A3 6k 52,

2.2.2.=% A F—{# A ® 4\ F (Extrapolation for Minor
Use)

EPPO DA K7 A > (PP1/257(1) Efficacy and
crop safety extrapolations for minor uses) TlXxfg%
Fil - MR O L OWEB OIMES DN E b
TS, SMERRD HiLD DIEE—D EPPO Hulik
W, HDWIE, MR RZR 56 TH, K5 M2
EDFIE & BT D5E T, BHGE CEEOHA
K5 BRETHLIHAETHD. b HIEMEIF
IR0 BT D5E, SRIEMREEND I —T
DOIFEIEY (Indicator Crop) TIHHE L 7= 3k A3 %1 H
T&E5. 2L, ZA—FHNOWL ShoEY TR
BRETDLIZENEE LV E STV, &5, A
—Ip - HERLT T D AR O FRBR AR & ARILIC
REEY THE L SN LRBRBIEIIRE T 2 2 &
MTE 5. BIE, SMERER SN D1EH 7 V—7 1%
UToOLBYEDLNTND.

77 7R, AR, v R,
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Guidance  Document on  Voluntary  Mutual
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EU NBEERM T~ o F— AN B 2 A AR
WO HNTND. [A LA 2 & A LI oR
AT, ML, S ABIMR ER TR & H
Wr S, MEORKR SN2 B ERNEICET 21
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MGE P RR DG IITBMOIERPLEL 2D,

23. FEH
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a AFFERL), WEHET, 2, TUYA, SbA
va (AL A T aidg), ANV ERZ Y,
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2.32.  Extension of Use (fffH3EKR) il

PEE T, v A TR E U OOMEIC L 55
fliLASMZ, Extension of Use (i YEK) HIENRH 0,
LUF @ 2 FEIHD T~ VIER IR G (Off-Label)
TERAIN TN,

i ) Long Term Arrangements for Extension of
Use(LTAEU)**

ii ) Extension of Use (Extensions Authorisation for
Minor Use(EAMU))

S4:LTAEU [ZOW T, EUICBIT A EBEOBFIHMEAK T
L, ENOETOREIZONWTENEICE S B i
ST LS TohhERD.

AHE T EEOFERA 2 LT HE NS DOHGEIC
Ko&xFRESIND.

Extension of Use (fEHIER) B HND &,
BIRD T ~JUIZLL T OFL#EA TS,

“This extension of the authorised use provides for the
use of the [product name] in respect of crops and
situations, other than those included on the product label
[above]. No efficacy or phytotoxicity data have been
assessed and as such the ‘extension of use’, is at all
times done at the user’s choosing, and the commercial
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risk is entirely theirs.”
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2.3.2.1. Long Term Arrangements for Extension of
Use (LTAEU)
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- FEFHRTRVER, MROERD OO
RO R MBS TV A EMR S E G AT
5O

ol & 2 1EW

(@FEEMEY

AEMFES T SR b BRI, AREE
DERT D Z N EBO T OICHIET 28
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2.3.2.2. Extension of Use(Extensions Authorisation
for Minor Use(EAMU) )
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¥ FEAERBRAEMINIC IR E AR, X EU TIUNEEIC LY B b,
4)  OCSPP Harmonaized Test Guidelines
KR L7200, A BRI 2 552 LT-43 8, A 5) Pesticide Registration Manual Chapter2-Registering a
RUEICHNT SEAE MG LEAGOR 4 5y EeEm
- roduct Performance Test Guideline
B CIRBIAT DA, RBEHRIC it
‘T {jiiﬁj g n BRI E?'Jffé&m ik jj’ 7)  IR-4 Annual Report 2011,2012
BEEHMITONTND. ZRHEEORBRIIINZ, EU
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DBEORIDL G EOTERFIAD KR AR 1012 g) £ Regulation 1107/2009 (EC, 2009)
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X B I DB B L BB RO HD LD 14) PP1/226(2) Number of efficacy trials
wKE
erm o7 15) The Plant Protection Products Regulations 2011
. N . e Plant Protection Products Regulations
HAETH, B TX B E 7L —T LB , ‘ _
e L e e . N 16) Data Requirements Handbook Chapter 8 : Guidance
SREAT O IR ERIERZ T L CE TUIW BN, +45T of efficacy requirement
BRORbLZLA DD, TOE D BRBENG, AR 17) Efficacy Guideline No.115 Guidance on Numbers of
L% DO TAMBE T 57D, KkE, EU Trials in Target Crops for Demonstration of Efficacy
B B R R O BT 5 BRI O A and Crop Safety ,
F— i RHEIZ DD TIHE LTV, 5% OFRNEIC 18) Lr;z(zlo_g;)g Term Arrangements for Extension of
BIORBERF L T DIZTOPEERY 19) The Applicant Guide: Entensions of Use under
FLOEHLDTHS. Regulation (EC)1107/2009
20) Procedures for transfer of non-edible LTAEU to SOLAs
4297
& & U 21) Studi di efficacia e selettivita necessari per la
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2)  Federal Food, Drug, and Cosmetic Act (FFDCA).
3) Data requirement for Pesticide Registration
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6 Real 5 1999 J. Agric. Food Chem. 47
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B 2. 2 FHET VOB CUR 4 2> HEEH)

ZOETIIENWT, EMERBIOWNEICEIT 52
IR BEOHEIZZENENRDOAXTERIND.
FKEIZHB T D WL

ad(cV)sur
dt

WNEBIZ 1T DIHE

d(cV)ime
dt

InHoXEY, FHEEIZIT 2RERE ¢ X

= —(ky + k3) (V) gur + k2 (V) ine

= ki (V) sur — (ky + kg) (V) ine

_ CsurVsurtCintVint
Vsur+Vine

ZORIEM DEFED G 7 Veor = Vour + Vine & & T
w5,

_ (CV)sur,O kle_k4t + (k3_k4)e_(k1+k3)t
Viot key + (k3 — ky)

BHORBEERL P ~P, T2 &,

_ Ple_Pzt + P3e_P4‘t
Veot (£)
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V)i, BEOT =05, kO X S ICERIES (K
IEEMEA O EE).

Y o= K(0.3+0.7(/105+0.55))°

F 3 1 K(0.7+t/126)°

EE : K(0.5+t/104)°

X2 %Y 1 K(0.2+0.8(1/68+0.5)°
MO EERZZE L2 TTE Ve —EEIE) ,
WD XD,

c=Pe Pt  plieg Pt

ZO2METAOREMBEEZK 1O 6 FEEHOEFT
FNARIC L AR LR TEDL LIKLICERT
ry b5 (X3) .

| s || x|

SPEITAR2UR

b5
I
I
BE

K 3.2 HHEF NV OREER
(BHIZ LY 1ER)

Quest B 1, 280 B DO VEMFRERERAERIC L W FRFEL
ToAER, ROMREHFTNS.
DOARED T0%I TR I O FEER & L TEMAR
2 Ay (W
O%) 0%IZF W T 2FEF VITWEES L LY b &
<A L.
@ FHRA T M A LT F 60> 98%I2 T 2
WETNLOITOEEENE - T,

12. TR YT REIN—F (RS V) OB (3
#ik 6~8)

TNAYT RED T N—TF1%, WEDFR 5 EIED
BRI DRFIEC BT DR AR AT/ L, 1.1.1
TR _7= Timme & O 6 fEE O FHE T LR ~DHE
BEIZOWTHIE L7z, BARRIIZIE, Real & 133 bl
DEPED A F I RARA Lk 6), oA 7 =
SRFRLBH CCERT) BXOLAn A FR#%
Al k8 ZxgmELE LT, huFTL, Fa
) r< bk, AvF—=, ¥4 70 o0

y o~



THEM L. TORMBREZESICE LD, ZOFRAE
KB &, Timme b OFER (OCHk 2) & EREREOME R

Tholebnzb.

#£5. WHEETNLVOBEEERIEEE CUR 6~8 % EIZ/ER)

Sk JEIEAT RISy =7 R 7 L
NOH TG 15%&
6 A RARA ¥avy 1%
1=k b TR 1K
NESANT == VRF | R IHT PR 1%
FRE A

w7 zXu, VIR
Aay, FV7x/)JAB | XyF—=
v, Mooy, ~F

WA N =0

S =D SR ¢

ZOMOHLELST : 1R

XA

B LA b EA RRE A

TJxr7aXk) v, Tz L—
1%k k, 7Z7U0F RV, TANRY FR—},

| N4

SR 1k TNV RY v

15 % FNHEARNY

(CE A=V a N WIS
NVEY Y, FAZARY

° v, ZxuALL—h, T hoHZY
JUF RV, TANRY R

— K, EZzr YY)

1% ZE 0=Vl NIV = VNIV

SINRNI Y, TN LL— R
IR 1K
TNRY F— b

FHRLEW | TALA Y~

2% T7UF NI

Ry F—=

1R TJxzrFaNNkyy, Y7L RY v

Tx AL L—h, TANYR— ],
SR 1K
S A= NL)

FHBLEW | TAERA R~

2k TI7UF R

1.3. =a—Y—7 v FBRZHZE-EE (Plant & Food
Research) D#FFE (SCHER 9)

=a2—U—7 FBUFRIFFEHEE Td 5 Plant &
Food Research ® Holland %1%, Quest & @ 2 fHET /L
(CHk4) Pl TiIEH 20, MAD2MET LV E
REL, EROKRERBERIZL Y ESEOMIEZTT
Sz, ZRBIZOWTUTIZZEOMEZIR NS,

131 2FfETNDE X FB L UAE
AxXEMBELE LT, REICHNE U EEREFHP

DRI B 1B BRIV, ZO%ELHRIEE
(FE2BP N B EEL. T LT, (BHRHE)

= (BEMER) + RERERRE) LEXHL, ROFIAT
e AE M Lz,
OB IEBATRED BIfF 25 B OB
REIZHB T 2 BIERAAREO RIS &
D(t;) =2 xXW x A(ty) (6)
ZIT, ot REEEAE A
W BEEST T &kg a.i/ha)
Aty BcAi By ic B D REOE mRE
[em?] [ZEHI1E])
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2 BIROBEAA R T & kg
ai/haZ it L2 B A I O E
R FHERE(Lem?)IT AT BT 5 gk
O B ug] [RE5R{E]

OULHEIRE O B 3K A5 T D Fi
BAT IR 0D B2 AT 5B D(ty) 7S 2 B M T 2 LI RER:
(L) DREIZIT 2 A5 B D72 D EARGE
L, ROETAKX (7) #RELI.
D(ty)

= —kq(t2—t1) —ka(t2—tq)
D(t,) TR (Re +e ) )
51 B 552 B
(CCAREES)] (VW)
R, ky, ky : BREBRANC X 2 HKEK
A (@ 1k 6 2 ATDHE
D(ty) = %;W(Re—kl(tz—tl) + ekalta=t)) ®)

QREHEEDHH
RECTVEBRIRE LI L, BEREIBIOFETr &
ToHE,

e v =4m (2)

RS, mERoOLE (ERIEK0.92) 2L DL

REEREM = 1221 (3)3 )

Z ZTHolland 5%, ¥ OpkE % EEBIE TRl
THOTIERL, WXORRENEOREt (A) %3
BB AE T L, REERJ ZZENENIRO 3 FEEE
DtO 1R TELT 5L RE L TWD.

d=1.0+0.061t (0<t<69)

d=3.7+0.024t (70 <t < 155) (10)

d=74+0.0002t (t>155)
ORFEDOER L DOHEE X DEH
BATA t, IR, IR LI 2 RENEE
D(ty), WHEH OREEEM(t,), NHERIZBIT 5%
BEP(t)IIRO L 912725,

P(ty) =33

M(tz) (11)

IR (8) ZRAT D & P(t)IIIEINZRD X S
12725, FEME)IEERD 50T, X (9) BX
O (10) HEMT 5.

2XWXA(ty) —k1(tz—t1) —ky(t2—t1)
MR (Re 1l2=t) 4 p7K2ll27l )

P(tz) = (12)

1.32. EF VOB EEDRIE

Holland &1, MO HERAIE VY (55 1 BRSO
BREW) A7V ((7) DRE=34) , VU3
ARAAFIL (RIE=3) BLOEEEOK Y (5 1 BpE
DWHEERP/NIN) L2 NY v (RAE=0) % 0 FITHL
0 LT b Az 156 Bl o PR AR ERBRAS SR & F T S fE & 2
FET ML DHEEMAZ R L, ROMEREHT-.
D3 Aoy & b EEIIE TR FZHIE 2 B8 2 7.
@ (FHEME) + (ERE) OIZFEET3~5 Th-olz.
@~V A N T, 46T TRIEA FERIE A K& <
TEl- 7.

14, A4 2V 7B RIFEBEE(ISPA) DORFFE (SCHR 10)
A 5 U T BURIFFERERI O Istituto di Scienze delle
Produzioni Alimentari ¢ Montemurro &3, FEREHKD
ANB LUBREA~OBRE OB RN D, Ao R 5 EIE
RN B L1236 ORBIREOE(LEHIET 5729,
L DNTHHAR ST RAIDO RS ThH D Y mv
U R A DRI OWT, RETIX2MHETL,
ERB IO 1RO ET V&2V, SEHIE &
DG EZRGE L, FIBX, LA, BEhoKfns%E %
R L.

141 REFORFEEMEET NV QHETTN)
Montemurro Si3ikERET LV ERKD L7280, AA & HEH
RIARFIANC & 2 RS R A2 VT, LIk E
FLC=Ce™&2MEFLC=Ce ™ +Ce ™
DWMATEZR L L. ZORE, BIFRORERE R?
ER6DERY LY, 2HETAOENE D EEE
MEWZ ERMEERI N, 2Tz e ) R AR L
SRR ME N B GRRJEDEY) 728, BRI
BIESCOICTEER T HZ L 2R LTS,

# 6.2 HET NV & L KRBT T VI X B EIFERD
RS RZDH#E (UHR 10 2 2RI VERR)

Papy 2FET L 1RO T v
LA 0.95 0.90
RERL K FOFA 0.94 0.91

142 EBIUCIEHTORPEEHEET NV QHET
JV)

R L OHEIC OV T, 1 REGRET L
C =Ce M DEAENRETDERBY EhoT.

# 7.1 RESHE T T X 2 EIRR OB EHRE R?
(OCHR 10 Z F U2 /ERR)

7 1E +-E
LA 0.98 0.99
RERL K FOFA 0.98 0.97
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1.5. JMPR B OBZE (TR 11)

FAO/WHO %8 IR M E 26 (Joint Expert Meeting
for Pesticide Residues : IMPR) DEFIETH 5
Maclachlan & (A —Z FZ U 7)) 1%, BIKOFLEILYE
fiE (Maximum Residue Limits : MRL) £ H OBLE DS
W BRI 36 L OVEER IR AT # D IR B IR IS O HETE 7
FEIZHOWT, WEIZ IMPR TR S 7R A ek

BT — 2 BLOBE T 2 AR LA IEICL D LD,

Wik, ZhETIZ Timme SR LEZEAET VA&
FENT, ISR E OB OHEE 1k & SR %
DFRBIEE OHEE )% ( Tday-zero-plus-decline] 7% &
MAHLTND. ) ODRELEESEORIEEZITo72. =
NHIZONWTLUTIZZEDOBEZ RS,

151 BREBEHEDET NV
INA VDGR — T PRE L IHEEET L (X

Bk 1,24) ZHECKROHEEET V2B LT,
—WOEMET IV 0 C(E) = Coexp(—kt) (13)
ERBOSET L+ C(t) = (14)

(1+ )“

2FHET IV C(t) = Cy X (g x e Mt + (1 - g) x
ekat) (15)
ZIT, Co: MM AR
k. ki ky a, 1 IEER

1.5.2. FIHUTBREEC, DHERE 1k

Maclachlan & 13RI SR E CoDHEE HFiE & LTI
O 3ITEHEEIRE L.

Oz HE 1

CDOFEL, EEORET =205 CoaffiE L LX)
ELEEboThD. BRI, &t@%lllﬁfﬁot

(i) 1993~2007 4% TIT JMPR Tl S /=784
BT — & B RIGIT, REMEOBLEN 'Zvﬂjéé:?ﬁcﬁﬁé
A, IHERT B B8 14 HEAN (13 & A EDEY) £7-
X7 AU (BB ORWMEY) ©oF —X T, Hifitk 0
H (day-zero) 5 — % C, %I 4,600 il L 7=.

(i) $Ap o= BRE B T EIC K 2R BIRE 2 A5 UE
{bT 27291, Co # BRI T & 1kglha DI
Co norm W AHIE L7z,

(i) o7 —F%, {EZ Ll defE, 90 /3—
Jrz‘/&mwﬁisato“ 95 /X —t L X A UEEEM LT,
728, 15112815 Collix, 90 /X—k ¥ A WEHD
Conorm 2 U=,

OHEFEL
ZOIFEE, BRI LT ZRAMEM O R
W2 EDORRERTAE LTz (?‘iﬁb%TﬁﬁK@%EZ%%i)
%‘f% CoEHEETDLEWVWHI LDOTHD. BEMIC
WORTELE. 2D CofE b BRI & @#Enz
WASEEIE, OO X 5 IZH BT & 1kg/ha m;%r“
Co.norm ICHIIET 2 (HEE HFIENNCOWT B RIS .
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D X 1000 X fint X feommoaity

Ycommodity

0=

T, D: AU TR

fintm : EIEA~DfTEEIE

commod|ty ﬁf%ﬁx IE&J) 6Tﬁﬁﬁ@$| =)

Ycommodlty AR OO BANLEFE 2 72 0 DU

H(tha)

fine D BARIORAE T, Linders B 2V 2 2B OV TA
FLTWOD P pmmodity B £ O Yoommodiny 1L R B 3
BRI DHEEST D2 L12D. 125, foommodiy DT — ¥
MNRWEAIZIE, Maclachlan 5135 7 4L Mk LT
BIHIZOWTIE 0.1, FEFEICHOWTIT 1.0 ZE L
TW5.

OHEET L

ZDJFEIZ, ik Holland & 28 3 0 55 RE I B 4k

Bz, A FOREOHMMEA T2 D OR RS
DB 5 B ORRBRNE 2 pglom? Z 4k % 7o (EWITIMT L,
CoxHEET DLWV D bDTHD. BAEMIZIE, ROK
THLT.

fintx LAIL
CO =zx fint,persimmon LAIpersimmon
ZIT, 2 AFITRT D HALHEAY 2 ) AR
oA (pglem?)
finex + 1E9 x J\O)h“%il
fint persimmony : B2 HEEIE
LAl : {E# x O %%&%%U/a\

I-Alpers,immon : ﬁ%@i}%%ﬂf%%ﬂé\
Maclachlan & 13 fint persimmony=0.8, LAlpersimmon=2.5 & LT
WD FE T B IRV E O fi oy B X OV LALIZ DWW T,
Lee HAHELTWD 20,

1.53. BHEEEAMIC L 2RBBEEOHE LEEEORK
FE
1.53.1. BEIEIEBAAIC X 5 BRBEIRE DOHEE

Maclachlan & (3vk O FNE CHEERIAR 2 L 5 7R B
EDOHEE AT -7
QilEl B OBAICRIT 5 BREDOIHFBEREC, DEH

CaZ UL TOXHITEH LT
Coi = Conorm X D;

Z 2T, DilEiME A ofF R T 5 (kg a.i./ha)

@i Bl B OBARICBIT 5BRBRECOEH

Coi% 1.5.1 OFEBEREHEDET LK (13) ~ (15)
WRALCGZEEH L. LIKBIGET LV THH (13)
DAL, RO LHIThD.



C; =Cy; X ekt

@i FI#AMIZ BT 2 MRERE Cror PEH
FLEEOBHNLE i BIHE TCOBMAET 2%
BB T DRIRE IR Crora | IHCE R LA DETH
HL7-.
Crotar = 2C;

09 2

1.5.3.2. BAE DKL

FEBEOT = % HWTEHEETT M L DHEE Ol
BEEBRFELTZ. B, Copom FHEESHET 2 AT
AV

DL RREEET NV

8\ (Vod, 7)) BROY YA 7B
HZAERT T POBRBREIZOWNT, 1 IREGHE
FTNEHNTHEE 2T o TR, EHT — & 0oL
ERHEE P RAELLT & 72 0, SEAE O R A AE 13 E R
Ktz FE-7= (X 4).

B G HEBANE
F4 2N L L NG e HEhR{E
° o3 o ° x  EHIE
X ¥
0 X g_
0 10 20 30 40

Time from first spray (days)

Time from first sﬁmy (days)

B4, —REISHETNVCEVHEELZAYRT F< FNORERE

(B 1288, £ : Vv 5Y)

QOBREGHET LB LU 2 HET IV
WA BRI X 0 eIl L, FD%iE
RMDIZHERT D EDRMBENTNET RRA T F 0T 1

0.05
00t #ERKNIE
N B HE R iE
2 003 x  ERIE -
£
o 002
0.014,
N, R
gl I e SO
o 10 20 30 40

Time from first spray (days)

. _0.8XCg
flest e = t+0.8
a=1
B =08

X5 BEREREEETVICEVHEELE
TRAZF L ORBEEE (Vo A)

C(mg kg™)

[Scik 14 2> H 8RR ]
WS T NV CTOMEEMED - T2729, EIR G
BEFLBLO2MHETMC L VT LT L 25,

SEME & SO U 72 B) 22 HEFE DS AT RE & 72 o 72 (1% 5,6) .
0.05

004 HERAE
I | I HEE ol
- ES
0.02
0.01

. S e ——

0 10 20 30 40

Time from first spray (days) -

HEET C(6) = Co X (g x e71386 4 (1 — g) x ¢0033¢)

k1 = 1.386 /day
k2 = 0.033 /day

B 6. 2HETNICL VMR LT AT F
v OERERE (Y )

[ 5,6 & IZ3THR 14 2> HEs#]

2. EWCER
21 BRRBERENEL ¥ —IN—T OB Gk
12~16)

BRENCEB T D Z O TFOMIER, Bk OO
JEEITRIELS, mamRRERINE =D T —T R
1970 FARN LMV MA TE T, AL, EFFar
U, b MEREORERMHENEFFITERL, £
DIZHUN U7 IR DRI EE ORI, RIEB IR DIH
KOHRIRET, BREOERICHE D HIRAKE ARERN T

WV EB x, TN 6 ORREMI L7 (G 12,13).
FMNEREE T VICHET S FIELIRE L.
A, IhoomAEREEZ, SOICAREED~
AT THLIRIE (v by, Rk
LR (L arXs, ~NF=TF) BRI, 1RK
ISR T X DRRIRE OHEE LA E OMGEEAT
o772 (OCHR 14~16). ZHHIZDOWTLLFIZZE O
kB,
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211 BFEEOREDIEREE L BEREE OBRORE
B L OBEOMHFFERDOET ML (SRR 12,13)

2111 REEOREOERMINEE L RBFEEDE
WD BAfR DR

WARSIE, ¥=2vY, Ary, 7R, =<, b
~bh, AT VBIOET TIZONT, REOERED

BN BAER B EOIZITHEEBEIC s T D Z &I
EFEHL, REOESEN 2#10702 B CREME A
ERME L. ZORER L ERICHA L BEOA K
4y (TPN, A BNE, %) AFFF—1b, MEP)
DFLERPEE O & e U7z, 3% 8 I R Ef5H H 4k
EEIRIT L 0 AR A 1T T2 B IR OGBSy O Ll &
NERR

* 8. REMME ALK L ¥R I DIEF] O 12 2 ZEIT/ER)

REFH B Fay V<A I FT<A <= <F A v b< A By
. |TPN Fav ) <AV F<FAAL << bw <Ay
;# ZAFTNE FIT<A T U<FA<Fav )<= < b~ b
g X ) AFAHx—h TV F7<FH a2V <FASE == <A< b= <Ay
~ | MEP FIT<Fay ) <FRAIALHFU<E—wr< hv b<Any

IWARGIE, ik, BIEADES O LD
NS & BEEREH B i X DIES O E Rl <o,
REOIERDPIEREIRE O ICKRELSFEL WD &
WARTNS.

21.1.2. BREOREDOREOYIUTERDET ML

AR BIE, BIEOBAMRORERL~DOMNEREE
TALT D728, AR ZIMATRITRFEZRITL
& LIRKOHEBEZRERER TR UIMBEAERE L

(() NIEMEREZRT). 477 (213%), B—~
v (114%), A > 7> (0.73%), A% (0.48%), F =
71U (0.34%), b~k (0.25%), A (0.19%).
ZONEFE TPN, XA HRNVE % ) AFFF—],
MEP BL XA RN Z 28 L T1 BRE L%
DOEAEMDOFRRIRE N L ANEFZF 9 1TRT. IUARD
I%, DDVP ZBr< BRIEDH RIS TIxmE 3Ll 7
A3 8% 575, DDVP X LWEEMERH D720 D
BEEIEH I E Doz LTV A,

2. ZTORER, MEROBOIEICKROERD EieoTz

K9 MERLBROFZRSEA 1 HROREREIC X DIRFI (CUHR 12,13 & Ei/ERL)

NEES FI TS SA VU STASFau ) > kv b > Ay

| TPN FI TS~ AT ST ASH AT S b > Aas

g A HRNH FITOSE— ST ASA LT >F 2y ), v, Awy

| S AFAFR—D FI > > >Fav ) > R b >F AR>S Any

g MEP FIITOSE— U SA T > I  >F 2T Y >FA>An s

DDVP XayU>FR, k= h, ©—U>FT T, AT, Aay

212, ¥ P UBLURKBET T FIcB T 2 ZERE
DOHEE (TR 14)

BAE, ZNETOMRERE X FIRFEO~ AT
—VEMTH DTV b B I ORBEAY V7 OB RE
OHEEZRD L 14T 7=

2121 FIHIER
RIEEREEFID 5,000 FHRICEE LAE LT KOE
BAEREFERCRLELOEMERLL, kX
SR (y) & RERERX)TELL L.
¥ hY iy =0.1430x75765
KRG + y = 5.2017x704393

2122 REBER
REOERN REOES) X (HE) 2L HEENE
WZEIZHEHLENRDERET D LICEY, RO X
INCREOER (W) ZBREH ORI BH (T) D%

40

BRI Lz, v by ol Aux, 4 A ofED
FERZEICL TR, EEIFFEHRIREIZLY £ D
7=, ZOMIZ5, 6, 8 HITKITHHEDFKRNLIT

PlL7z 4 FEOX IR L TN D,
VR T W= 0.1430e%2197T (FHE&EH 4 A

D)

RALAY 47 W= 0.0376e°4123T (G 1 -

11~12 A)

2.1.2.3. BEREOHE

LU OFNE TR RIRE A HEE LT,
OHAT: O BEHE Wpre & INHER: D 5122 5 & Werop
AHEE L, RELKITHE D BIERRRE OB RS
Dec(%) = Wpre / Werop % HH.
@1 [t 1 B #% OHEERBIEE PPRC, %, PPRC,=
(BRI 5 HFEconc,%) + (HHFFDIil) X (G



1175 SDep, %) X (REMEAIZfF 5 BRI IRIE D
JiL A Decy) 12X 0B,
@iE B OBATIC RIS 2B IRE OHEEM PPRCI & L,
EERIEIHAT |2 36 D B fery 70 7 BRI P O HE 7 5. PPRC
ZLUTIC XL DR,

PPRC = YPPRCi

2.1.2.4. HEEDRIE

TV MU TR 12 BRI, R Y7 TIL 5 AR
FATIEDWT, Bkt 1 H & DRBEIRE (APRC) %
BIE L, £NEN 2123.0HEIC L0 H#HEE U= Ris
il A% DFEEGIEE (PPRC) &Ll L7-. Loz,
APRC (ZEMfE) ~PPRC (FEE(E) X100 & v HH
L7=BEIC L 0 iFo 7.

TORER, WEY L LHEE S FREOMER TH -7
2, ¥ MU TIE, 12~88%, R Y5 TIE 49~
1A% ENTIYIRNRKRE M1, BRI, NTFTYFOR
K& LT, ARmomELY b, BRI, $asik
DL, EDOERD, BAIEIC LD AERMEITE AN E
RBRKELMATND LB XD, FREHEENESL
VW= TH D LB TND.

213, YarX 7B REREOCHE (OUM 15)
BRI, FhE CRFEHESRITHIE L TE D,
COXMTHEHAO CEFHTH DV 2 ¥ 7 2RI
PR IR DHEE Z AT - 7.

2131 FIHftEE

AEECH DB (BEE B OMIE OTERS %
T) EEAEAID 5,000 FFHRIZ 5 FPIENZIE LAHE L2k
OHEBZRERBTHRLELOEMNEREL, EOE
AT em A S ULHEE ] 0 20 cm £ TOAAE R &2 HIE L
ZTOFHETH D 28.4% % HEEIZ V-

2132 fIEER

OB REPAEORE S EMHBEAEWZ EICHEH L
EFNHENETLZEICLY, kRO LD I OERE
(W) &5y B4 68 B 4R (TYDFEERBIS R Lz (4 @ [k
BHEEER) .

W= ae?T (16)
T, BAEREEE T A SRR ET
HZLIZEBL, EEOREIZL W KROEBIKZESET
W5,

2=0.1266T —0.05299 17
X (17) ZHVEROFEHRR» O L ZEHL, €0
BERX (16) ITRATAZ L2 R (16) DEHEMN
EED. BlziE, 20064E3H 17 A~4 A 17 BETO
FETIE, EHREN 159CTH-ozo T (17) 1
RALTA=0.1667 L7820, Z OE & FEEED EEH
ENLELNEREREZ, X U6) FkDIH I
5.

W= 0.0709¢0-1667T
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BAIZZ DL I LTE 6 DOFERIcHOWTEh
ZFaAEX 2TV,

2.1.3.3. BREEEOHE
LUF OFNE TR HIRIEZHE LT,
OHEERE LTRO LIRBUSKIET V% V-,
C=Coexp(-At)
ZIZT, Co: I ARE
A ABEREER

OV Co= (AR EHFE) ~ (FHEE) X
(FIHIf255=28.4) 12 L 0 EH.
OFEBREEH AL, 213212k 0 EH.

2.1.3.4. HEEDWKREE

B LUHEEM C %, 8 BRI IC K DR L
FEHE U7 & e U7l (GEE - HEEME) 12k Y
T A RRIE L 7.

T ORER, BREBBATERS TIX, 0.1~17, #4461 A%
TIX0.7~1.2, #A4 3 A TIX 0.9~15, /A 7 H#E T
1% 0.8~1.7, #fi 14 A% TiX 05~1.8, #fi21 H#% T
130.8~2.1, #Af 28 HIL TIL0.1~26 L7220, £fké
L TiX 0.5~2.0 DFFHMNICA->TEY, EWEEILE)
SlE@HE LTS,

214, »F=% (3CHK 16)

BRI, var¥s (Ck15) EREDFEIZLY
BB O ALEMBE E LTCoNFT =T (AR :
) ZXRIERRIEOHEZIT 7.

2141 FIEfEE

Ta X7 ERBROFEICL Y, EXERSINHEE
A BINES £ o b D (1.5~3g) DfFHEREHE L
ZOYEHETH D 4.2% % HEEIZ V=,

2142 HEEE
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FEBBTELLICTRENTVD. BEOLE
PEDER P L OEMREOABEERIT, BAEICH
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i REGULATION (EC) No 1107/2009 OF
THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 21 October 2009
concerning the placing of plant
protection products on the market and
repealing Council Directives 79/117/EEC
and 91/414/EEC

i COUNCIL DIRECTIVE 91/414/EEC of
15 July 1991 concerning the placing of
plant protection products on the market

it COMMISSION IMPLEMENTING
REGULATION (EU) No 540/2011 of 25
May 2011 implementing Regulation (EC)
No 1107/2009 of the European
Parliament and of the Council as
regards the list of approved active
substances

v REGULATION (EC) No 396/2005 of the
European Parliament and of the Council
of 23 February 2005 on maximum
residue levels of pesticides in or on food
and feed of plant and animal origin and
amending Council Directive 91/414/EEC

v DIRECTIVE 2001/18/EC of the
European Parliament and of the Council
of 12 March 2001 on the deliberate



release into the environment of
genetically modified organisms and
repealing Council Directive 90/220/EEC
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546/2011 of 10 June 2011 implementing
Regulation (EC) No 1107/2009 of the
European Parliament and of the Council
as regards uniform principles for
evaluation and authorisation of plant
protection products
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No 547/2011 of 8 June 2011
implementing Regulation (EC) No
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and of the Council as regards labelling
requirements for plant protection
products
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No 283/2013 of 1 March 2013 setting out
the data requirements for active
substances, in accordance with
Regulation (EC) No 1107/2009 of the
European Parliament and of the Council
concerning the placing of plant
protection products on the market
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284/2013 of 1 March 2013 setting out the
data requirements for plant protection
products, in accordance with Regulation
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Parliament and of the Council
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protection products on the market

x Commission Communication in the
framework of the implementation of
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data requirements for active substances,
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placing of plant protection products on
the market (2013/C 95/01)

xi Commission Communication in the
framework of the implementation of
Commission Regulation (EU) No
284/2013 of 1 March 2013 setting out the
data requirements for plant protection
products, in accordance with Regulation
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concerning the placing of plant

protection products on the market
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Code of Conduct on Pesticide  Management)
2013) 12k 2EH, ThbbH, [EIE (Pesticide)

54

LT, FER (Pest’ D Z L. EEITIKRDOLEY
BEY), BER, BMOKEY OTE - B %
EF A, B, MR OMENEY LT A L AD
BHTHY, ANLCEMWNICEREDN, &5 VIEEK
EEFNT 27 CRENICHEE EOFEEZB X
ETERSCE) OBRER, HER, HEH S 5V I3
MOEBEZFE T2 2EBME Lz, L¥HX
FAEMICHR LTZ O ME S 2 WITREM D Z
LThD ) EERTD. HEL, FR%HMA
EIELFHAATEFREMOER TIZHY, 0
EERH R - B Y ROV N KE LS Bl o T
WBHT=®, RFETIEEXISRE LRV,

1.2, BEDER
IERAETA RUEIEDOE R X, 1938 FIZA A A
DRI e~y s 2 aT— (YA —h—T
ol A F—rD AN A DDT (Y27 Y
=) RN aax ) ([Z@D e BERN S
LI EEFER LI EITHEDS. BT —RIE
MEHNLROO)~QD X D ITHHSND.

(1) ZmAl: BEMEINET > ERB I OMHEE R L
BB 2 HE Al

(2) WA BEE INET 2K MibRT 2 KA

(3) A - BB - RAEMOER, HR AR

9% A

© MET A BBR S 2 BEA

CREEMEINET D ) R A R E R

2 3|

(6) MEMIRRIETHRERA] - BRI DEE 2Rt d 2\ T

il 2 HHAl

7) FHoIH: T LTERZICBW R ETHEHFED
FEH

(8) RBEA : e A INET DI SR A Sl
S5 A

9) BAEA IO ERE LTHY, TOEED
R PES % D B 3

(4) BRECH
(5) XAl
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ABSTRACT: This paper proposes an environmentally friendly method involving water-based extraction of the samples, cleanup
of the extracts by solid-phase extraction, and subsequent liquid chromatography coupled with tandem mass spectrometry, which
was used for simultaneous determination of seven hydrophilic neonicotinoid insecticides as well as their metabolites in
agricultural samples. The effects of sample matrix on detection of the target compounds were negligibly small. Mean recoveries
obtained at spiked concentrations between 0.01 and 1.00 mg/kg were 71.2—122.3% with relative standard deviations of
<7.5%. When the method was applied to crop samples sprayed with commercial formulations of the target compounds, the
residual concentrations of the compounds determined by the proposed method (0.015—0.27 mg/kg in green peppers and
0.017—0.31 mg/kg in tomatoes) were equivalent to those determined by the official Japanese method (0.017—0.26 mg/kg in

green peppers and 0.013—0.30 mg/kg in tomatoes).

KEYWORDS: water extraction, neonicotinoid insecticides, LC-MS/MS, agricultural samples

B INTRODUCTION

Neonicotinoid insecticides, which have a high affinity for insect
nicotinic acetylcholine receptors,”” are widely used to protect
crops against a broad range of pests, including aphids, whitefly,
thrips, and mealybugs. The commerically available neonicotinoid
insecticides are acetamiprid, clothianidin, dinotefuran, imidaclo-
prid, nitenpyram, thiacloprid, and thiamethoxam (Table 1).
Their high polarity” and other physicochemical properties make
them useful for a wide range of application techniques, including
seed treatment, soil drench, and foliar and stem application.
Because some pesticides can be applied to crops up to the day
before harvest, the residual pesticide concentrations in crops
immediately after harvest may be relatively high.

Various methods for neonicotinoid insecticide residue analysis
have been reported.>~>* Imidacloprid and acetamiprid have been
analyzed by gas chromatography,® > and high-performance liquid
chromatography (HPLC) is useful for the analysis of neonicotinoid
insecticides in various matrices owing to the high polarity and low
volatility of these insecticides.” The simultaneous determination of
multiple neonicotinoid insecticides by HPLC coupled with diode
array or UV detection® ** and by liquid chromatography coupled
with mass spectrometry (LC-MS)">™" or with tandem mass
spectrometry (LC-MS/MS)'*'~>* has been reported.

Sample preparation, which is required for reliable results,
represents a bottleneck in pesticide residue analysis. Sample
preparation generally involves extraction with an organic solvent
followed by liquid—liquid partitioning and cleanup with a solid-
phase extraction (SPE) cartridge. Large volumes of hazardous
organic solvents are used, which presents a health risk to the
analyst and is not environmentally friendly. The quick, easy,
cheap, effective, rugged, and safe (QuEChERS) method'®*" and

-4 ACS Publications  © 2014 American Chemical Society
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the dispersive liquid—liquid microextraction method, 871923
which are available for successful extraction and cleanup with
small volumes of organic solvents, could be reasonable in terms
of reduction of organic solvents in sample preparation. The use
of water as an extractant instead of an organic solvent can be an
important option for environmentally friendly analysis and can
be available for recovering hydrophilic pesticides and their polar
metabolites simultaneously. However, few multiresidue methods
based on water as an extractant have been developed.”***

The aim of the current study was to develop a sample
preparation method involving water-based extraction and
versatile SPE cleanup for simultaneous determination of seven
hydrophilic neonicotinoid insecticides, as well as some of the
major metabolites of nitenpyram and thiacloprid, in agricultural
samples by means of LC-MS/MS. To verify the applicability of
the proposed sample preparation method, we compared
analytical results obtained using the proposed method for
samples prepared by spraying crops with several commercial
neonicotinoid insecticide formulations with results obtained by
means of a reference method (the official Japanese multiresidue
method'®).

B MATERIALS AND METHODS

Chemicals and Reagents. Certified neonicotinoid insecticide
standards, two major metabolites of nitenpyram [2-[N-(6-chloro-
3-pyridylmethyl)-N-ethylamino]-2-(methylimino )acetic acid (CPMA)
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Table 1. Neonicotinoid Insecticides and Metabolites
Analyzed in This Study

Water
Compound Chemical structure solubility  log Koy *
(gL)*
F N/CHZCH3
CPMF"® | e _
Y X
cl N NCH,
Dinotefuran )\ 54.3 —0.644
o
NO, CH,
- -~ CHaCHs
CPMA " | — —
A A
cl N7HO,C NCH,
7 N/CHZCH3
Nitenpyram X | >59 —0.66
i Cl N Kk NHCH,
NO,
cl S
\(J/\N/\ o
Thiamethoxam N )\ ) 4.1 -0.13
0
NO, CH,
Cl N
\(J/\NH
Clothianidin N )\ 0.340 0.7
N NH
NO, CH,
Lo
Imidacloprid X )\ 0.61 0.57
midaclopri cl N N/ N
| H
NO,
Lo
Thiacloprid amide ° X )\ — —
P cl N Tl\I/ S
CONH,
F N/CH3
Acetamiprid X | )\ 4.25 0.80
cl N Iil CH,
CN
F | N/>
Thiacloprid X )\ 0.185 0.73
P a N Iil/ S
CN

@ All values were obtained from ref 2. ° Major metabolite of
nitenpyram. © Not reported. ¢ Major metabolite of thiacloprid.

and N-(6-chloro-3-pyridylmethyl)-N-ethyl-N’-methylformamidine
(CPMF)], and a major metabolite of thiacloprid (thiacloprid amide),

all of >95% purity, were purchased from Wako Pure Chemical Industries
(Osaka, Japan), Dr. Ehrenstorfer (Augsburg, Germany), and Fluka-
Sigma-Aldrich (Steinheim, Germany), respectively. Pesticide analysis
grade and HPLC grade organic solvents, HPLC grade formic acid, and
other analytical grade reagents were obtained from Kanto Chemical Co.
(Tokyo, Japan) or Wako Pure Chemical Industries. Pure water for
sample preparation and LC-MS/MS analysis was prepared in the
laboratory by means of a water purification system (Milli-Q, Millipore
Corp., Bedford, MA, USA). ENVI-Carb II/PSA SPE cartridges (500 mg
of graphitized carbon black and 500 mg of ethylenediamine-N-propyl
silica gel) and ENVI-Carb/LC-NH, SPE cartridges (500 mg of
graphitized carbon black and 500 mg of aminopropyl silica gel) were
purchased from Supelco (Bellefonte, PA, USA).

Stock and Working Solutions. Stock solutions of CPMA in water
and the other target compounds in methanol were prepared, and the
solutions were stored in the dark at 4 and —20 °C, respectively.
Multicomponent working solutions (1, 10, and 100 mg/L) were
prepared by diluting each stock solution with 20:80 (v/v) methanol/
water at every recovery test and LC-MS/MS analyses, and the working
solutions were used as calibration standards and for spiking agricultural
samples.

Agricultural Samples. Green peppers and tomatoes were used as
model agricultural crops. Green peppers and tomatoes were chopped
and homogenized by a home food processor (KC-D627, TWINBIRD
Corp., Niigata, Japan). For the preparation of spiked samples for
recovery tests, green peppers and tomatoes were grown on arable land of
the Japan Plant Protection Association (Miyazaki, Japan) without the
use of neonicotinoid insecticides. The absence of the target compounds
in the vegetables was confirmed by LC-MS/MS prior to each
experiment. For the recovery tests, a homogenized sample (S g) was
spiked with 50 yL of the 1, 10, or 100 mg/L multicomponent working
solution (0.01, 0.10, or 1.00 mg/kg, respectively). The spiked samples
were exposed to the target compounds for 30 min prior to extraction.

In addition to the spike—recovery tests, we also conducted tests on
green peppers and tomatoes sprayed with commercial formulations of
the target compounds. The plants were grown in a plastic greenhouse on
arable land of the National Institute for Agro-Environmental Sciences
and, at the harvesting stage, were sprayed with a mixture of four
neonicotinoid insecticide formulations: Mospilan (water-soluble
powder), containing 20.0% acetamiprid (Nippon Soda Co., Tokyo,
Japan); Admire (water-soluble granules), containing 20% imidacloprid
(Bayer Crop Science, Tokyo, Japan); Bariard (water-soluble granules),
containing 30% thiacloprid (Bayer Crop Science); and Actara (water-
soluble powder), containing 10% thiamethoxam (Syngenta Japan K.X,,
Tokyo, Japan), all diluted with water according to the manufacturers’
instructions. The samples were harvested at 1, 3, and 7 days after
spraying. After harvesting, the samples were chopped and homogenized
by a home food processor.

Sample Preparation. Proposed Water-Based Extraction Method.
A S g aliquot of homogenized sample was weighed into a 100 mL
centrifuge tube, and 25 mL of water was added to the tube. The sample
was shaken vigorously for 30 min on a shaker (SA-400, Yamato Scientific
Co., Tokyo, Japan) and then centrifuged at approximately 1400g for 20
min. The sample mixture was suction-filtered through a glass fiber filter
(60 mm in diameter, GF-B, Kiriyama Glass Co., Tokyo, Japan), and the
solid residue on the filter was washed with 1S mL of water. The volume
of the extract was brought to exactly 50 mL with water, and then 2 mL
aliquots (equivalent to 0.2 g of sample) were added to 10 mL of
acetonitrile. The solution obtained by adding 2 mL aliquots to 10 mL of
acetonitrile was cleaned up according to the procedure established by
Kobayashi,16 as follows. The solution was loaded onto an ENVI-Carb 11/
PSA SPE cartridge preconditioned with 5 mL of acetone and 5 mL of
n-hexane. The target compounds were eluted with 5 mL of acetonitrile/
toluene (3:1, v/v). The eluate was concentrated and evaporated to
dryness with a gentle stream of nitrogen. The residue was reconstituted
with 1 mL of 20:80 (v/v) methanol/water, and the resulting solution
was filtered with a polytetrafluoroethylene membrane syringe-driven
filter unit (0.45 um, GL Sciences Inc., Tokyo, Japan).

Japanese Official Method (Reference Method). To verify the
applicability of the proposed water extraction method, we used the

dx.doi.org/10.1021/jf405311y | J. Agric. Food Chem. 2014, 62, 2790—2796
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Table 2. Detection Parameters, Calibration Data, and Limits of Detection of Target Compounds

retention  transition mass transition mass V(c)i)tr;;e

compound time (min) (m/2)* (m/z)" )
CPMF 2.01 212 — 126 212 > 157 20
dinotefuran 2.66 203 = 129 203 — 157 12
CPMA 2.90 256 — 126 256 — 176 20
nitenpyram 3.31 271 — 22§ 271 = 130 10
thiamethoxam 5.69 292 = 211 292 — 181 17
clothianidin 7.86 250 — 169 250 — 132 13
imidacloprid 8.07 256 — 175 256 — 209 22
thiacloprid 8.13 271 — 126 271 — 228 25

amide
acetamiprid 8.62 223 — 126 223 - 90 20
thiacloprid 9.74 253 — 126 253 — 56 25

limit of

collision linearity correlation detection

energy (eV) calibration curve (ug/L)  coefficient (r) (ug/L)
33 y =1015.23x — 36.43 0.10-5 0.9997 0.05
26 y =319.99x + 6.97 0.10-5 0.9997 0.05
25 y=271.39x — 0.90 0.10-5 0.9997 0.05
31 y =104.36x + 6.11 0.5-5 0.9996 0.10
26 y=22432x + 6.14 0.05-§ 1.0000 0.02
24 y =226.19x + 37.17 0.5-5 0.9995 0.10
25 y =18891x + 1.54 0.05-5§ 0.9998 0.03
25 y =53047x — 5.39 0.05-5 0.9998 0.01
32 y = 1837.52x + 21.67 0.05-5 1.0000 0.01
36 y = 2146.54x + 0.60 0.05-5 1.0000 0.01

“MS-MS transition used for quantification. YMS-MS transition used for conformation.

Japanese official method?® as a reference method as follows. Acetonitrile
(50 mL) was added to 20 g of homogenized sample, and the slurry was
extracted for 3 min with a high-speed homogenizer (Polytron PT2100,
Kinematica AG, Lucerne, Switzerland). The sample mixture was
suction-filtered, and the solid residue on the filter was extracted again
with 20 mL of acetonitrile. The volume of the combined extracts was
brought to exactly 100 mL with acetonitrile, and 20 mL aliquots of the
extract (equivalent to 4 g of sample) were mixed with 10 g of sodium
chloride and 20 mL of 0.5 M phosphate buffer (pH 7). The resulting
mixture was shaken vigorously for 10 min and then allowed to stand for
about 10 min. After the aqueous phase was discarded, the acetonitrile
phase was dried with anhydrous sodium sulfate and filtered, and the
filtrate was concentrated and evaporated to dryness with a gentle stream
of nitrogen. The residue was reconstituted in 2 mL of acetonitrile/
toluene (3:1, v/v), and the resulting solution was loaded onto an ENVI-
Carb/LC-NH, SPE cartridge preconditioned with 10 mL of acetonitrile/
toluene (3:1, v/v). After the target compounds were eluted with
20 mL of acetonitrile/toluene (3:1, v/v), the eluate was concentrated.
The residue was reconstituted in 10 mL of acetone. The resulting
solution was concentrated, and 5 mL of acetone was added to the
residue. The acetone was evaporated under a gentle stream of nitrogen.
After the residue was reconstituted with 1 mL of methanol, the solution
was diluted five times with methanol/water (20:80, v/v) and filtered
through a polytetrafluoroethylene membrane syringe-driven filter unit.
Evaluation of Matrix Effects. To evaluate matrix effects, we used
the proposed water extraction method and the reference method
described above to prepare cleaned up extracts of nonspiked samples.
The cleaned up extracts were dissolved in 1 mL of methanol/water
(20:80, v/v), and then 0.04 ug of each target compound was added to
the extracts. Matrix effects were evaluated according to a method
described in an earlier paper,27 and the magnitude of the effects was

calculated by means of the following equation:
_ 1]

LC-MS/MS Analysis. LC-MS/MS analysis was carried out with an
HPLC system (Alliance 2695 series, Waters, Milford, MA, USA)
equipped with a pump, a degasser, an autosampler, and a column oven.
The target compounds were separated on an Atlantis T3 analytical
column (50 mm X 2.1 mm id, 3.5 um particle size) fitted with an
Atlantis T3 guard column Atlantis T3 (10 mm X 2.1 mm id, 3.5 ym
particle size), both from Waters. The column oven temperature was kept
at 30 °C. The injection volume was 10 L, and the flow rate was 0.2 mL
min~". Mobile phases A and B were methanol and $ mM ammonium
acetate containing 0.1% formic acid, respectively. A gradient mobile was
used, with the A:B ratio varied as follows: 0 min, 20:80; S min, 20:80;
10 min, 95:5; 13 min, 95:5; 13.5 min, 20:80; 25 min, 20:80.

The MS/MS system (Quattro Micro API, Micromass, Manchester,
UK) was a triple-quadrupole tandem mass spectrometer equipped with

peak area of standards in cleaned up extract

matrix effect (%) =
peak area of standards in pure solvent

X 100
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an electrospray ionization (ESI) interface. For all compounds, the MS
instrument was operated in the ESI positive-ion mode at a desolvation
temperature of 350 °C and a source temperature of 120 °C and at an ESI
voltage of 3.9 kV. Nitrogen was used as the desolvation gas at a flow rate
of 600 L/h. For collision-induced dissociation, argon gas was used as the
collision gas at a pressure of 4.5 X 107> mbar in the collision cell. Mass
spectrometric detection was performed in multiple reaction monitoring
mode. The multiple reaction monitoring transitions were selected and
tuned by direct syringe pump infusion of a 5.0 mg/L standard solution of
each compound prepared in methanol/water 20:80 (v/v) into the
spectrometer at a flow rate of 10 yL/min. The dwell time for each
transition was 300—600 ms. Optimized MS/MS transitions as well as
specific cone voltages and collision energies are summarized in Table 2.

Under the chromatographic conditions described, calibration graphs
were constructed by plotting peak areas versus concentrations. Excellent
linearity and regression coefficient (r) were achieved for all of the target
compounds in this study (Table 2). The limit of detection for each
compound was determined as the lowest concentration of each
compound that gave a signal-to-noise ratio of at least 3.

B RESULTS AND DISCUSSION

Optimization of LC-MS/MS Conditions. To achieve good
separation of the target compounds with high sensitivity, we
analyzed all samples using a slightly modified version of the LC
gradient program reported by Kobayashi.'® This gradient
program resulted in good sensitivity and peak shape for all of
the target compounds. We optimized the MS parameters and
multiple reaction monitoring transitions for the maximum
abundance of fragmented ions under ESI positive-ion mode
conditions by infusing standard solutions of the target compounds
into the mass spectrometer (Table 2). Full-scan spectra were
measured for selection of the most abundant m/z values. For each
target compound, the addicted ion [M + H]* was determined as a
precursor ion. The optimal collision energy for each target
compound was selected, which yielded the most abundant product
ion by dissociation of each precursor ion in the collision cell.

Matrix Effects. Matrix effects have been widely studied and
are recognized as a source of error in quantitative LC-ESI-MS/MS
analysis of food samples.”® Matrix effects result from competition
between matrix ions and analyte ions in the sprayed solution for
access to the droplet.”” Depending on the environment in which
ionization and ion evaporation take place, this competition can
either suppress or enhance the efficiency of analyte ion formation.*

We evaluated matrix effects on the results of analysis of the
target compounds in green peppers and tomatoes by means of
the proposed water-based extraction method and the reference
method (Figure 1). For all of the target compounds, the

dx.doi.org/10.1021/jf405311y | J. Agric. Food Chem. 2014, 62, 2790—2796
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Figure 1. Matrix effects in the proposed water-based extraction method
and the reference method.

magnitude of the matrix effect was between —1.7 and +12.6%;
this result indicates that for all the combinations of target
compounds and matrices in this study, there was no substantial
signal suppression or enhancement (matrix effect within +20%)
that interfered with accurate determination by LC-MS/MS
analysis according to the criteria explained by Mol et al.> On the
basis of our results, we performed calibration of the target
compounds with external standards diluted with 20:80 (v/v)
methanol/water. Some studies?***** on the QuEChERS
method reported that matrix-matched calibration was performed
because there was substantial signal suppression and enhance-
ment for the combinations of some pesticides and matrices. On
the other hand, matrix effects in the proposed method were not
significant; therefore, the target compounds in this study could
be analyzed with good precision by calibration with external
standards. From the viewpoint of calibration of the target
compounds without matrix-matched standards, the proposed
method might have an advantage over the QUEChERS method.

Precision and Accuracy of the Proposed Water-Based
Extraction Method. We conducted recovery tests on samples
spiked with the target compounds at three concentrations (0.01,
0.10, and 1.00 mg/kg; Table 3). The recoveries and relative
standard deviations were in the range of 71.2—112.8 and <7.5%,
respectively, except for the recoveries of imidacloprid (122.3 +
2.5%) and nitenpyram (121.7 + 4.9%) in tomato samples spiked
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Table 3. Recoveries of Target Compounds from Artificially
Spiked Agricultural Samples Using the Proposed Water-Based
Extraction Method (n = 4)

green pepper tomato
spiked concentration recovery RSD“ recovery RSD“

compound (mg/kg) @ 0 %)
CPMF 0.01 88.6 6.4 99.8 6.7
0.10 71.2 5.0 75.9 6.4

1.00 106.1 0.7 85.0 3.5

dinotefuran 0.01 112.8 4.3 96.9 4.7
0.10 81.8 4.0 77.1 6.2

1.00 100.7 0.4 93.1 1.9

CPMA 0.01 88.8 2.3 93.0 4.5
0.10 82.3 7.5 80.2 6.9

1.00 100.1 0.8 97.6 1.9

nitenpyram 0.01 94.3 3.1 121.7 4.1
0.10 83.5 4.7 96.6 4.3

1.00 95.0 0.8 104.5 1.6

thiamethoxam 0.01 90.0 4.0 104.6 4.4
0.10 84.0 54 85.7 6.8

1.00 102.8 0.4 100.2 2.1

clothianidin 0.01 110.7 19 104.0 4.5
0.10 85.0 2.9 87.0 74

1.00 105.2 0.5 108.0 22

imidacloprid 0.01 106.2 2.4 122.3 2.0
0.10 97.2 6.0 96.2 6.5

1.00 103.9 0.3 100.5 1.8

thiacloprid amide 0.01 872 32 105.1 2.5
0.10 81.9 5.6 86.5 6.3

1.00 96.4 2.1 98.7 1.1

acetamiprid 0.01 86.8 2.9 100.6 LS
0.10 81.7 S.1 82.8 6.6

1.00 101.4 0.2 102.2 14

thiacloprid 0.01 82.7 2.6 100.1 15
0.10 79.0 6.1 81.9 S.5

1.00 98.0 1.1 101.3 1.0

“Relative standard deviation.

at 0.01 mg/kg. For most of the target compounds, the recoveries
and relative standard deviations were within the criteria specified
in Japanese and European guidelines for validation of pesticide
residue analysis methods (70—120 and <20%, respectively).**>®
These results are indicative of the good precision and accuracy of
the proposed water-based extraction method. Although the water
solubility and octanol—water partition coefficients of CPMA,
CPMF, and thiacloprid amide have not been reported, these
metabolites are thought to be at least as hzfdrophilic as the
respective parent compounds. Xiao et al.** reported that
neonicotinoid insecticides in bovine tissues can be recovered
almost completely by means of extraction with pressurized pure
water. Our results confirmed that the hydrophilic neonicotinoid
insecticides and their metabolites targeted in this study could be
extracted into water and recovered, suggesting that the proposed
environmentally friendly water-based extraction method is
potentially useful for the analysis of hydrophilic pesticides such
as neonicotinoid insecticides and related metabolites.
Applicability of the Proposed Method to Samples
Sprayed with Commercial Insecticide Formulations. We
evaluated the relationship between the analytical results obtained
by means of the proposed water-based extraction method and the
reference method with green pepper and tomato samples that
had been sprayed with four commercial neonicotinoid insecticide
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Figure 2. Relationship between residue concentrations in green pepper and
tomato samples determined by the proposed water-based extraction
method and by the reference method: (O) acetamiprid; () clothianidin
(a metabolite of thiamethoxam); (A) imidacloprid; (@) thiacloprid; (M)
thiamethoxam. Each point is the average of four replicate determinations.
The dotted line corresponds to a perfect correlation (y = x).

formulations (Figure 2). Acetamiprid, imidacloprid, thiacloprid,
thiamethoxam, and clothianidin (a metabolite of thiamethoxam)
were detected at >0.01 mg/kg in the samples. The residual
concentrations of the target compounds in the green pepper
samples determined by means of the proposed method and the
reference method were 0.015—0.27 and 0.017—0.26 mg/kg, and
those in the tomato samples were 0.017—0.31 and 0.013—0.30 mg/kg,
respectively. The residual concentration of thiacloprid amide in
the samples was <0.01 mg/kg. Figure 3 shows chromatograms of
target compounds obtained from green pepper and tomato
samples harvested 7 days after being sprayed with mixtures of the
insecticide formulations. The slopes of the simple linear
regression equations describing the relationship between the
pesticide concentrations detected by means of the proposed
method and the reference method were approximately 1;
specifically, the slope for the green pepper samples was 0.95
(r = 0.98) and that for the tomato samples was 0.98 (r = 0.99),
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Figure 3. Chromatograms of target compounds obtained from tomato
samples harvested 7 days after being sprayed with mixtures of the

insecticide formulations by the proposed water-based extraction method
(A) and by the reference method (B).

indicating that the concentrations detected by means of the two
methods were equivalent. Our results suggest that the proposed
method can be also applicable for spraying crops and market
samples with hydrophilic pesticides.

The proposed environmentally friendly water-based extraction
method for agricultural samples here demonstrates that (1) the
consumed volume of organic solvent (25 mL per sample) is
much less than the volume consumed by the official Japanese
multiresidue method (150 mL per sample) and (2) it has simple
procedures without liquid—liquid partitioning and can simulta-
neously and suitably recover hydrophilic pesticides as well as
polar metabolites such as CPMA and CPMF that cannot be
simultaneously recovered by the official Japanese multiresidue
method. To secure food safety, this proposed method could be
utilized for regular monitoring of neonicotinoid insecticides and
their metabolites in high water content crops, such as green
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Journal of Agricultural and Food Chemistry

peppers and tomatoes, and for monitoring before shipment of
these crops.

B ASSOCIATED CONTENT

© Supporting Information

Residue concentrations in green pepper and tomato samples
sprayed with formulations 1, 3, and 7 days after insecticide
application determined by the proposed method and by the
reference method (n = 4). This material is available free of charge
via the Internet at http://pubs.acs.org.
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ZORERIANE 0.125 mL A~ A 7 n bty N TR
DELD BN AZIEBRONITRE AT TR A2 %=
L7z, BEWE 7% h= RN UL THML, IEHIZ 5
ml & L7z, 2NE AT L7 404 —(0. 45 pum LA
T) TA L, LC/MS FIEBRIRIE L Lz,
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5. RIE&H
LC/MS D&% 2 IZR LT,

£ 2. LC/MS &4

LC conditions

Column ODS (i.d. X length, particle size )
2.1mmXx100mm, 3pm

Column temp. 40°C

Injection volume 2uL

Solvent A ag. 5mmol/L ammonium acetate

Solvent B MeOH.

5mmol/L ammonium acetate

Gradient profile Solvent A % SolventB %
Time (min.) 0 85 15
0.67 60 40
2.33 60 40
4 50 50
5.33 45 55
11.67 5 95
16.5 5 95
20 85 15
Flow rate 0.2 mL/min

MS conditions

lonization ESI negative mode

Date SIM

acquisition mode

Monitor ion

Iprodione m/z 243 (Quantitative)

m/z 245 (Qualifier)

Iprodion metabolite  m/z 328 (Quantitative)

m/z 330 (Qualifier)

6. BEREDR LMETME A E
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6.2. EE (EIXZE)
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6.3. ¥E
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776
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1.2. BEE (HINE) S&UHEE
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1.3. EERR
E BRI EEIC R Z 372 0. 01ppm K 0 9%
TORRE TR - 72,
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2. EMEERE

NE AR, B, 445 BB KOS O M E IR
FEIZDNT, A a v OUSINEIERER OS5 L 0 iR
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BT RTCOT—Fa2HMT7—2 & L) ER%E
FIITEL DT

HORRAT ™) ZHRH LIZfE%, 4 et o
RETRINTIX 0. 33, IR EAINITIL 0. 59, i ©
IEERERICIE 0. 29, (KIBEEIRINTIX 0.53 £ 2
Z FEl->TEY, AFVET FAMIC EIRFERFIARIC
BOTHOREEEZROZ LRI N

BHYIc

TRTORRE, BEDIIENT, B—RBR=T
DOFLHFLOMRE ST A —2 03, TNENO BE
EEICHEALTWD I L 2GR L.

P EORERENS, BRAEEIT - 72T R TORBREIC
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5| R SCHER

1) http//www.mhlw.go.jp/topics/bukyoku/
iyaku/syoku-anzen/zanryu3/3-002.html
(2014 4 10 H 30 HEHE)

A. K. M. Anisuzzaman, T. Storehalder,
D. C. Williams, N. Ogg, T. D. Kilbourne,
J.d. Samuel, C. E. Cottrell,

J. Agric.Food Chem.,56,pp.502-506(2008)
e TR, BT E T, ), Rk
)RR EEBR B o & —RFGER A, 45,
32-42(2008)
http://www.mhlw.go.jp/topics/ bukyoku/
iyaku/syoku-anzen/zanryu3/2-020.html
(2014 4 10 A 30 HEE)
http://www.maff.go.jp/j/press/ syouan/
nouyaku/140716_1. html
(2014 4F 10 A 30 A M%)
6) http://www.mhlw.go.jp/topics/bukyoku/
iyaku/syoku-anzen/zanryu2/dl/101224-1.pdf
(2014 4 10 H 30 HEE)
AOAC Inc.(2005).Appendix D : Guidelines for
Collaborative Study Procedures to Validate
Characteristics of a Method of Analysis. In Official
Methods of Analysis of AOAC Int.18ed.
Gaithersburg,MD,USA

2)

3)

4)

5)

7)



3 BHREZLUUHEOEE HTHRESLVUENEED BEHE

Spike level (ppm) Recovery % RSD, % RSD, %
0.01<~=0.1 70 ~ 120 15 > 20 >
0.1< 70 ~ 120 10 > 15 >
x4 MNECBILEE MTRESLUVENEE
. Recovery % n=10 RSD, % RSD, %
Sample Pesticide . . .
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Melon Iprodione 101.7 99.3 5.4 9.9 8.9 7.9
Iprodione metabollite 101.5 102.0 4.0 6.1 6.3 5.7
Green Iprodione 91.0 80.3 8.1 22 13.3 4.9
onion Iprodione metabollite 83.5 81.8 53 3.2 9.9 5.4
®5 WERIZBH2EE HTHRESLUERNEE
Recovery % n=10 RSD, % RSD, %
Sample Pesticide
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Melon Iprodione 106.6 115.5 31 20 5.3 2.2
Iprodione metabollite 106.2 1138 45 1.6 8.2 2.2
Green Iprodione 78.4 74.9 8.8 2.2 8.8 35
onion Iprodione metabollite 85.4 84.4 3.6 3.8 10.4 45
® 6. WECBIHEE MTRESLUVENEE
0 = RSD % RSD_ %
Sample pesticide Recovery % n=10 ' R
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Melon Iprodione 108.0 92.1 4.0 34 45 3.7
Iprodione metabollite 106.2 94.6 34 4.2 3.9 5.4
Iprodione 102.4 94.2 9.0 33 9.0 4.4
Bggeplant | o dione metabollite 105.8 104.6 6.4 33 7.4 5.7
R7. AEEBICETSEE HITRESSIUENREE
. Recovery % n=10 RSD, % RSD, %
Sample Pesticide '
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Melon Iprodione 103.8 95.9 4.7 24 4.7 2.4
Iprodione metabollite 103.6 99.3 25 21 34 24
Eqgeplant Iprodione 102.5 99.4 3.0 1.2 3.3 3.6
9gep Iprodione metabollite 109.2 99.7 08 2.0 36 35
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®8 MWFICBITOEE HTRESIVENRE

. Recovery % n=10 RSD % RSD, %
Sample Pesticide r R
Low conc. High conc. Low conc. High conc. Low conc. High conc.

Melon Iprodione 93.9 94.3 4.1 4.8 55 6.0

Iprodione metabollite 94.7 97.7 4.8 29 48 6.6
Green Iprodione 93.2 91.3 2.8 6.2 8.2 6.6
onion Iprodione metabollite 86.9 93.3 6.8 5.4 9.3 75

®9. FAMICIZBIREE MTHRESIVERBEREE
- Spike level ~ Mean level
Pesticide Recovery % RSD_% RSD_ % PRSD, % HORRAT
(ppm) (ppm) yr : R ;

. 0.05 0.0508 101.6 5.8 8.3 25.1 0.33
Iprodione 05 0.496 99.2 48 105 17.8 0.59
Iprodion 0.05 0.0507 101.4 5.6 7.3 25.1 0.29

metabolite 0.5 0.510 102.0 48 9.3 17.6 0.53
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4. 1. #H

AEF20.0 g ZEVERY, WIMRELRDEHIZ
PR LA A Il N2 2. Zhic 7 F= b
VA100ml 0z, V—Y 77 Lo X =%
AU v bhu BREDHA P —%2H LTS
A R UTt%, W5 A Lz, AR EOREWICT &
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FIRRIC A Lz S ohizAREabd, 7k b=
U LR A CIEMEIZ 200 ol & L, 20 2 nl ZE
D, ZiUI/K6 nL 2N 7.

4.2. HE

DFIETFLN) AL AT VAT LA
S74—RUTST7Ah— RV AS LRI 5D
£—

FI RTINS Y B FLI =BT A
(1000 mg) (7 & b=k U KUUKSE 5 ml ZIEK
EAL,avT4va=r T L. 77774 D
—RrI=HF L (500mg) 7 F=FU LKW
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F I BZBFINTI MM Y BNV =H T A
W2, 4. 1 TRLNER AR LT, 627 b
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E T RWTZOH T LD TFEIZT T 7 74 b
=R =T LEHRRL, 7 =M AKD
K (7:3) IRiK 10 ml Z¥EAL, MiEHEIZHE T,
FI BTN VALY BTNV =0T AR
LTk, V79774 =R I =BT LT
F=hrULKOVK (9:1) IRIK 10 nL ZIEAL, I
HIBIZHE T RN TT & o 20ml ZHEA L, I&H
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@QLIATNASLYAINTS5T74—

SUBFNNI=HhT A (690 mg) (2R TF LK
Wn—~FH o (1:4) RIES mL ZEAL, 22T
4y a=r 7 L. 200 T AMZOTEHLNZIRE
AR LT, & BICEE=F VKO n—~F P

(1:4) JRIES5 mL Z3EA L, WEHRITE T, iz
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HEAL, IR Z A0°CLL N ClE MG U, W2 8
FEL7= ZOEEBWMETZ b=V, FEEKLUUK

(500 : 1 :500) JRIRICHAEL, EfEIC4 nl & LT
HOERBKE L.

5. e &4t
LC/MS/MS D&% 1 1T/R LTz,

1. LC/MS/NS d 544

LC conditions

Column ODS(i.d. X length,particle size)
2.1X50mm, 1.8um
Column temp. 40°C
Injection volume 2uL
Mobile phase
Acetonitrile:Formicacid:water ~ 500:1:500
Flow rate 0.2 mL/min
MS conditions
lonization ESI  positive mode
Date acquisition mode MRM
Precursor ion m/z 412
Product ion m/z328(quantitative)

m/z 124 (qualifier)
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1) http//www.maff.go.jp/j/press/syouan/

nouyaku/140716_1.html

(2014 4 10 A 30 ARE)
2) http!//www.mhlw.go.jp/topics/bukyoku/
iyaku/syoku-anzen/zanryu3/dl/2-233.pdf
(2014 4= 10 A 30 AM'E)
http://www.mhlw.go.jp/ topics/bukyoku/
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(2014 4= 10 A 30 AM'E)
AOAC Inc.(2005).Appendix D : Guidelines for
Collaborative Study Procedures to Validate
Characteristics of a Method of Analysis. In Official
Methods of Analysis of AOAC Int.18ed.
Gaithersburg,MD,USA



®2 BE-HREZAMHRIOEE HTRESLUVCERNBEDBIRE

Spike level (ppm) Recovery % RSDr % RSDR %
0.001<~=0.01 70 ~ 120 25 > 30 >
0.01<~=0.1 70 ~ 120 15 > 20 >
®3. NEICETHEE HTRES S UVERNEE
Recovery % n=10 RSDr % RSDR %
Sample . . ]
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Tomato 95.1 96.1 6.8 5.4 7.6 5.6
Spinach 92.2 98.9 7.2 35 7.8 5.9
Chinese cabbage 94.6 93.1 4.6 2.8 8.0 3.0
R4 BEICBETHEE HTRES I UVERNBE
Sample Recovery % n=10 RSDr % RSDR %
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Spinach 96.3 95.6 3.7 5.1 8.1 8.3
Chinese cabbage 99.8 97.7 9.0 4.4 9.8 5.5
RE5 HFICBTHEE HTRESLUVENRE
Sample Recovery % n=10 RSDr % RSDR %
Low conc. High conc. Low conc. High conc. Low conc. High conc.
Spinach 90.0 94.0 3.8 2.6 6.0 4.4
Chinese cabbage 90.1 93.4 35 1.6 8.9 1.7
F®6. FAMIC IZBITHEE, fHiITRES LVERBIRFEE
Spike level ~ Mean level Recovery %
Sample RSDr % RSDR % PRSDR % HORRAT
(ppm) (ppm) n=30
Spinach 0.01 0.00928 92.8 72 7.6 320 0.24
0.1 0.0962 96.2 6.1 6.4 22.6 0.28
Chinese cabbge 0.01 0.00948 94.8 8.6 9.8 32.0 0.31
0.1 0.0947 94.7 3.8 45 22.6 0.20
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Higher-tier laboratory methods for assessing the aquatic toxicity
of pesticides DFAFRIZ DUV T

FNZREL,  RATEER
) B KPE R R > 4 — SRR

1. ¥R-BE

RAE DK ETEY BB R EDREDE %

Fix, TEIEEREE =4 —HEN SN LEL
SETICBTH2HEICHYT 20089 10 fHE
ZEDDHEDHEO—H &2 WIET DFIZ DWW T
(ERk 17 4 8 A 1 HAHTBR/K 12385 050801002
IR BB PR R R @A) [T R VR E
NTNWD. ZOHRT, BERREEEERT, A%
S LB D 32 Z N ENRET D
FEEOAMICE T 2 BHERRE R OEIND
BMERME A, AT ZE L TRIET D i3
FRETRLIZEOF T, K HERWEEZHWTED
5.1 k&N, &5 TonsoRERECzZ T
F U ERBEIGEVEBRRIC LD, EEREITESDN
En-R BREE LT, @) BB (4
TR O RS MEZEFHE) , b) B DR BT
OFRER (B 72 2 B Befs DS M 2538 ) B LW
¢) 7IVmEELAKTORR BREDTHEYE
AR o 3FEEORER (LLF LEMRER) v
I, ) BEATLHILELEL, BMRABROK I
FHEERBOBREL L O EEBRE O IEIC
HAWns., | LEDOLNTNAS.

ZoBMEERIE, [KAERKBEEENRER & b
NWHIRELDT, TORFICOWTIE ERK 16
AR K PE BN B SR AR SEVERR E MR R Wi )
WZBWTHIR SN TV,  TEIRAEREF MM
FIEMFREE] DNCRD £ & bNT-EsME -
[ BR AR BE 45 O K- FRAF 25 DO IF B T ORFHI K
ELFH LI LRI ND.

INHONEO—FHLEE L-iiis, Boxall
512 X - T IReview : Higher-tier laboratory methods
for assessing the aquatic toxicity of pesticides. Pest
Management Science 58 :637-648 (online 2002) |
LLTARINTWS. ZORBUE, KESKE
PERANFBRICE LT 2002 EHETAR ST

82

7o SCHR & IR FIC AR - T LELY £ & 72 b DT
HY, TOHOEFMORIOIERK - AFIFTH Y-
YA

BRENCBIT D Z ORBLOFI - 51X, £o0
BRI L > TRERNTNDIDHRTHY,
—REREIZIEHE VLN TV, ZORBOA
X 2002 FETH Y, BEZHWERE > TW D
LObLHLINEBDONDLN, BFHOELE, TN
DO ORESEOHE» S BREICBHNTHER
Bl z +ocm T2 B %, Ak BEHRED
Fren a5 T, AR R E T2 2 L2 AR
EUARMAE BT YR ORI &R E BT
LTl LT

2. FFEORAE

Z ORI O EEMER X, ©Society of Chemical
Industry T& % 75, Society of Chemical Industry @
REE A T 5 John Wiley & Sons Ltd. & AR TH
Bt o 2 —RBEREH L OMTUTO
FRE A 2 A L7z
(DAlistar BA Boxall, Colin D Brown and Katie L
Barrett, Higher-tier laboratory methods for assessing
the aquatic toxicity of pesticides. Pest Management
Science 58 :637-648 (online 2002) D JF TR L%
O AAGERIR 2 [RERANE#RE (B6 &
AL 26 FF) ~HET D 2 L
OO% EMAKEMELZ2EE F—D0 =27
YA b (R—b—) ~ BT 5 L

L7Zi3 > T, Th BT S nF s L O
R A =FNEM CIEHEITS 2L 13%EL S
ns.

2k, WFCERICET 2 HMAEE, B)IFRLE
FOKRABEHOLIIRT DD THD.



51 FAXE

1) http://lwww.env.go.jp/water/sui-kaitei/h16rep_suis
an.pdf (2014457 H30 A FE&)

2) http://www.env.go.jp/water/dojo/noyaku/15_dokus
eifindex.html (201447 7130 H %)

3) FEHI#—: BFA BRI d 1T S AL RE R A L 3
fili, BRI D BREE R E M (V7 P AR
1) , p209, 2004

83


http://www.env.go.jp/water/sui-kaitei/h16rep_suisan.pdf
http://www.env.go.jp/water/sui-kaitei/h16rep_suisan.pdf

#w o
R D KA TR RTAT D 72 8 D IR B N FRER VA

SIFEL, Kk R
B KPEN BT Rl 4 —  BIERAT

Alistair BA Boxall,* Colin D Brown: and Katie L Barrett:

1Cranfield Centre for EcoChemistry, Cranfield University, Shardlow Hall, Shardlow, Derby DE72 2GN, UK
:Huntingdon Life Sciences, Alconbury, Huntingdon, Cambridgeshire PE17 56HS, UK
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FEHDIHVSRE D, BUbAMB L2 o0
FTERHHN I 2L —va iICHVWDR, R
FND VAR ERERIZB T 5{bEamoE,
ZYIal—hLTWD. 7L RREERIC L
D, EMoEIERT), RIEREIC L DGO R
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values) , T72b b 3 DOEMEAE (RI&EIEH,
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OE/MENLEIE SN, FRTE RV EDRH
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TRMBEERE) 2B ET L, A OEEE TH
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T, EWROEN L < 72 51F EEEK AR )
L EN D NOECs & #EFHITIEIC KL v iEH &
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IR 7 AR FE DRSO D E O fEA KA BR
BEOMRICHEBE L TWENTHOWTIEER
bHAHEZATHBD. VandenBrink & %, Ak L
(E)CooDF — X H5< 58—t o Z A JLEMNR,
MR SN D AEMBELRET HHEAEL LT
FINZHEAFEER DO TH D LIEL TV D R
EMTEOEN L 12 D1E EAREHR D NOEC & 58
—Rw U X ANEEDETNEL D) . ZhICK
DENRN— A NEPRHFRINTEEL IND
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T—4ty M EELARL (Eohkhit) 5. 5

£ 4 BHEYERBROBET — 2 OMRFIEZ O TR O RER & EBEMRERRIC &

O %5 4U7= NOEC fili o) i 6957

Aldenberg Aldenberg Wagner Wagner SSD
& Slob® & Slob®® & Lokke™ & Lokke®®  (Aikk#E)? USEPA™

WmE MS NOEC  50% 95% 50% 95% 95%
Ty 0.22 0.12 0.13
¥ hon7z)y 1.0-12 120 120 0.067
TRV <3.0-5 0.82-2.2 0.12 0.87-2.1 0.17 0.15
tHILEY 1.1 0.28 0.30
1y7° 0yAy 2 0.63
TRV 20 13
VILAVR Y 0.3 0.18
HOLE YRR 0.1 0.044
VILA VR Y 0.1 - - - - 0.001
NFFEY 0.1 0.013  0.00013 0.011  0.00023 0.002
TV URAAFI 0.20-0.25 0.15 0.085 0.077 0.018 0.037 0.01
NFFEIAFN 0.1 - - - - 0.024
Avahnagz)-) 20 3.2 0.53 2.6 0.66 0.32
1,2,4-M900A° VY 57 44 1.1 39 1.7 19
MyOEIFLY 2.8 3100 65 3100 97 130
ML)y 0.5 - - - - 0.2
yhnoa ) 5 7.8
NI ANy 0.023 - - - - 0.066
bHI1Y >1.5 0.003  <0.0001  0.003  <0.0001 0.0025
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Abstract: Registration schemes for plant-protection products require applicants to assess the potential
ecological risk of their products using a tiered approach. Standard aquatic ecotoxicity tests are used at
lower tiers and clearly defined methodologies are available for assessing the potential environmental
risks. Safety factors are incorporated into the assessment process to account for the uncertainties
associated with the use of lower-tier single-species ecotoxicity studies. If lower-tier assessments
indicate that a substance may pose a risk to the environment, impacts can be assessed using more
environmentally realistic conditions through the use of either pond mesocosms, artificial streams or
field monitoring studies. Whilst these approaches provide more realistic assessments, the results are
difficult to interpret and extrapolation to other systems is problematic. Recently it has been recognised
that laboratory approaches that are intermediate between standard aquatic toxicity tests and field/
mesocosm studies may provide useful data and help reduce the uncertainties associated with standard
single-species tests. However, limited guidance is available on what tests are available and how they
can be incorporated into the risk-assessment process. This paper reviews a number of these higher-tier
laboratory techniques, including modified exposure studies, species sensitivity studies, population
studies and tests with sensitive life stages. Recommendations are provided on how the approaches can
be incorporated into the risk-assessment process.

© 2002 Society of Chemical Industry

Keywords: higher tier; risk assessment; aquatic; ecotoxicity; pesticides

1 INTRODUCTION

Registration schemes for plant-protection products
require applicants to assess the potential ecological risk
of their products using a tiered approach. Standard
tests are used at the lower tiers and clearly defined
methodologies are available for assessing the potential
environmental risks (eg toxicity exposure ratios or risk
quotients). For a lower-tier single-species study to be
representative of the wider environment the following
criteria would need to be fulfilled:! the response of
selected organisms in single-species laboratory tests
should correspond to those of a larger array of
organisms in natural systems and the chosen endpoints
in single-species tests should be more sensitive than
any other at any level of organisation. As standard test
organisms do not necessarily meet these criteria,
uncertainty factors are incorporated into the risk-
assessment process. In order to refine the assessments,
it will be appropriate to evaluate critically the base data
set. However, if these assessments indicate that a
compound is likely to pose a risk to the environment,
impacts can be determined using more environmen-
tally realistic conditions.

A number of approaches have been used to address
concerns arising from the preliminary assessments,
including the use of pond mesocosms,? artificial
streams,>* field monitoring studies® and experimental
ditches.” These approaches have been applied to
pesticides and surfactants, and have a number of
advantages over single-species investigations, includ-
ing the ability to assess: (1) endpoints at higher levels
of biological organisation, (2) species interactions and
(3) indirect effects. The approaches also allow the
assessment of population and community recovery.

There are, however, a number of limitations
associated with model ecosystem approaches, most
notably that the results are difficult to interpret and
extrapolate to other situations. Reasons for this
include the fact that no-effect concentrations are
dependent on the choice of test concentrations; studies
are performed at different times using different
starting conditions; studies vary in duration; sensitiv-
ities may vary across experimental systems; and
measured endpoints are not always consistent or
comparable. The high background variation asso-
ciated with the studies means that the discriminatory
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power of the tests can be low. Moreover, in order to
simulate natural conditions and to ensure the main-
tenance of basic ecological characteristics and func-
tions (ie different trophic levels, possibilities for
organisms to find new habitats, energy input and
nutrient cycles), the test systems need to be of a
sufficient size and complexity.® This means that the
studies can be costly.

Approaches that are intermediate between standard
aquatic toxicity tests and field and microcosm studies
can provide valuable data for use in the risk assessment
of plant-protection products. The objectives of these
laboratory-based higher-tier studies include one or
more of the following: to account for the effects of non-
continuous exposure; to improve the assessment of
species sensitivities to pesticides; to assess the effects of
contaminants on sensitive life stages and populations;
to determine the potential for organisms, populations
and systems to recover after exposure to a pesticide;
and to determine indirect effects of compounds on
biological communities. There have been significant
developments in the design and application of higher-
tier laboratory toxicity tests, primarily over the last
5-10 years. It is thus timely to review the current
position and opportunities for future development.

2 REALISTIC EXPOSURE SCENARIOS

Preliminary acute-risk characterisation methods typi-
cally use the initial predicted environmental concen-
tration (PEC) along with the results from standard
ecotoxicity studies. However, the method of entry and
rate at which a compound dissipates in the environ-
ment may have a significant impact on the relevance of
the standard ecotoxicity endpoints used. A number of
approaches have been proposed that account for
differences in exposure scenarios, dissipation and
bioavailability between natural systems and standard
toxicity studies.

2.1 Time-to-event analyses

Both exposure concentration and duration determine
the effect of a toxicant. However, the main approach to
quantifying the effects of a toxicant currently focuses
on the exposure concentration (eg determination of
LC,,). As the tests are performed over a set time
period, they can neglect the effect of exposure
duration. Time-to-event (TTE) approaches charac-
terise the toxicity of a compound by considering both
the intensity and duration of exposure.” TTE analyses
have been used since the earliest days of toxicity
testing. The approaches draw upon experimental
designs where groups of exposed individuals are
monitored through time and the intervals to some
event, usually death, are recorded for each individual.
The resulting data can then be analysed using a range
of approaches, including: Kaplan—Meier methods, life
table methods, the semi-parametric Cox proportional
model and fully parametric models.® Each of the
approaches can be used to predict time-to-event and to
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test the significance of a co-variate (eg exposure
concentration) on a time-to-event.

The use of TTE methods explicitly includes
exposure duration in the assessment, but still allows
conventional endpoints (eg LC,) to be estimated. In
addition, TTE information enhances the power of
statistical tests as more data are extracted per test
treatment, the effects of covariates can be measured
and included in predictive models, and results can be
incorporated directly into ecological, epidemiological
and toxicological models. Whilst summary data from
standard toxicity tests are usually reported and used in
the risk-assessment process, the use of standard
methods (eg those recommended by OECD) means
that additional data will have been recorded through-
out the duration of the test. It may often be possible to
use this supplementary data for TTE assessments
without the need for further experimental study.’

2.2 Variable and pulsed-exposure studies
Pesticide contamination of surface waters typically
occurs in pulses as a result of spray drift, overland flow
and drainage inputs,'’® and exposure of aquatic
organisms may be short for compounds that dissipate
rapidly. Continuous exposure, as used in standard
tests, may therefore not provide a true estimate of the
ecotoxicity of compounds and could result in both
over- and under-estimations of ecotoxicity.!!!? Pos-
sible reasons for this include: (1) organisms are able to
detoxify or depurate any accumulated test compound
during the exposure interval;'>'* (2) induced indivi-
dual tolerance—the first pulse may strengthen sur-
vivors through acclimation or induction of
detoxification enzymes;'>'® (3) individual selec-
tion—weaker individuals may be removed by the first
pulse, resulting in selection of more robust individuals
and an apparent reduction in responses to future
exposure; and (4) ecological recovery—after exposure,
an impacted population may or may not recover,
depending on the characteristics of the species that are
affected.

For compounds that dissipate rapidly, the duration
of exposure to a pesticide may be very short. Studies
can be performed with varying exposure intervals to
determine the impact, if any, of such short exposures.
For example, Gammarus pulex (L) were exposed to
lambda-cyhalothrin for either 1, 3, 6, 12 or 96h.!”
After exposure, organisms were transferred to clean
water for 96h and after this time the effects were
observed. There was a highly significant relationship
between effects and duration of exposure. The
numerical value of the effect concentration after
exposure for 1h was 18 times larger (ie less toxic)
than that for 96h.'” Similar results have been obtained
for Hyalella azteca using the pyrethroid cyperme-
thrin.'”

Whilst data from standard toxicity studies can be
used to provide an initial assessment of the effects of
intermittent exposure to a contaminant,’® the ap-
proaches used assume that the toxicity of an inter-
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mittent event is the same as that of a continuous
exposure test of equivalent dose. To overcome this
problem, the effects of intermittent exposure can also
be assessed using ‘custom-designed’ tests. A number
of studies have investigated the effects of pulsed
exposure on a range of organisms (including daphnids,
amphibian tadpoles, caddis flies, chironomids and
fishes) for a range of pesticides (including fenoxycarb,
fenitrothion, tebufenozide, chlorpyrifos and fenvale-
rate).11’19’20

Two approaches have generally been used, namely
static exposure studies and flow-through studies.
Static renewal studies are particularly useful for
generating ‘square pulses’ (ie constant exposure for a
set duration). This situation is most relevant when
real-world exposure is expected to be dominated by
water flow—for example, where a pulse of chemical
travels quickly down a small stream. The use of flow-
through exposure systems allows pulsed exposure to
be more realistically simulated with gradual changes in
concentration. This approach has been used to
simulate the effects of degradation of a herbicide on
Selenastrum capricornutum.?* Three compounds were
used in the simulation, namely the parent compound
and two major metabolites, and the pulses of each
mimicked the fate of the compound in the natural
environment. Pulsed-exposure experiments can pro-
vide information on the potential for organisms to
recover, the development of resistance to pesticide
exposure and any latent effects.

As a wide range of possibilities exists for the intensity
and duration of exposure to pulsed release of
contaminants, no testing regime can cover all pulse
discharge scenarios. Mechanistic models have there-
fore been proposed and tested for predicting the
toxicity of time-varying exposures (Table 1). Investi-
gations into the effects of monochloroamine on rain-

Assessing the aquatic toxicity of pesticides

bow trout (Omncorhynchus wmykiss Walbaum) and
common shiners (Notropis cornutus Mitch) demon-
strated that concentration X time and Mancini-type
models can predict an LC;, to within +50%.%> The
Mancini model performed better for longer-term pulse
exposures.

2.3 Inclusion of dissipation processes

Once a compound has entered the aquatic environ-
ment, its distribution, and hence potential to cause
adverse effects, will depend on a number of factors,
including the potential for abiotic (eg hydrolysis,
oxidation, photolysis) and biotic (aerobic and anaero-
bic) degradation and the partitioning behaviour of the
compound to sediment and air. A number of studies
have investigated the incorporation of one or more of
these processes into laboratory ecotoxicity studies.
The processes simulated have included spray drift,
effects of suspended sediment, effects of pesticide
entering the environment in run-off and the effects of
bed sediment (Table 2).17*

By adding sediment to the standard test system, the
degradation and adsorption processes occurring in the
environment can be simulated.?” Studies using the
hydrophobic synthetic pyrethroids, lambda-cyhalo-
thrin (log K, 6.8), esfenvalerate (log K 6.22) and
fenvalerate (log K, 5.0) have demonstrated that the
presence of soil or sediment in the test system results in
a significant reduction in the observed effect of a
pesticide (Table 2). This observation can be explained
by the fact that very little pesticide (ie <1% for
lambda-cyhalothrin) is available in the water column
due to partitioning of the compound from the aqueous
phase to sediment.?® The data in Table 2 indicate that
the addition of sediment had less effect on the
hydrophilic compounds isoproturon (log K_, 2.5)
and pirimicarb (log K_, 1.7).

Table 1. Mechanistic models for assessing the effects of intermittent exposure to contaminants

Model Generalized model

Inputs

Concentration x time?? An=Cl -ty

Mancini uptake-depuration

dC.
R Ku c% - kdep . Csoa
model*® dt

Breck damage-repair

_ gheot
In <L> = d[y-ln(CW) +1In (1L
model'* =M Fiep

A, =a species specific constant for m% mortality (ug
lire"'h™")

C,,=toxicant concentration in exposure water (ug litre™")

ty=time to death (exposure time required for m% mortality; h)

y=a power term

C, =toxicant concentration in exposure water (ug litre™")
C,oa=c0ncentration of toxicant at site of action (ng a M
K,=uptake rate constant (h™"

Kdep =depuration rate constant (h~")

t=exposure time (h)

y=a power term

) +1In (Kdam>] M=the observed mortality proportion

D ; )
=50 D=slope of logit response as a function of In(C,,)

C,,=toxicant concentration in exposure water (ug litre™")
K 4om=damage rate constant (h™")

K.ep=repair rate constant (h™")

DL50: lethal damage at 50% mortality

t=exposure time (h)

y=a power term
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Table 2. Changes in observed toxicity caused by a range of modifications to water-only exposure studies'”2325:26

Reduction factor in toxicity or BCF relative to water-only study

Simulation of spray  Application to soil  Simulation of  Simulation of  Simulation of
Simulation of  drift and suspended  prior to addition of =~ suspended  bed sediment sediment
Compound Test species spray drift sediment water sediment (not stirred) (stirred)
lambda-Cyhalothrin  Daphnia magna 3 40 175 — 120-140 81-280
Glyphosate Daphnia magna — — — 3.3 — —
Esfenvalerate Daphnia magna — — — — 3.0 —
Lepomis macrochirus — — — — 5.0 —
Fenvalerate Limephilus lunatus — — — 10-100 — —
Palaemonetes pugio — — — — — 9700
Pirimicarb Daphnia magna (BCF) — — — — 0.7 —
Isoproturon Scenedesmus subspicatus — — — — — 2
Herbicide 1 Selenastrum capricomutum — — — — >17 —
— — — — >900 —
Herbicide 2 Navicula pelliculosa — — — — >17 —
— — — — >900 —

In the natural environment, water contains dis-
solved or colloidal organic matter (DOM). These
substances have been shown to interact with organic
compounds, resulting in effects on bioavailability
because only freely dissolved compounds are generally
assumed to be accumulated by organisms. Previous
studies using pesticides, surfactants and polycyclic
aromatic hydrocarbons have demonstrated that the
presence of DOM reduces accumulation and toxi-
city.?*#2°! However, at low concentrations of DOM
(ie less than 10mglitre ') bioaccumulation may be
enhanced.??

In order to simulate the effects of natural concen-
trations of DOM on ecotoxicity, studies have also been
performed using water samples collected in the field.>?
Studies on a range of compounds have demonstrated
that the apparent toxicity of chemicals is only slightly
reduced in tests using natural waters (Table 3).>* This
suggests that the use of laboratory water does not
necessarily introduce a significant source of uncer-
tainty.

Standard ecotoxicity studies usually require that the
test concentration is maintained at >80% of the
starting concentration throughout the test. For com-
pounds that are volatile or degraded abiotically (eg via
hydrolysis) this can mean that the test system is
covered, that a flow-through test system is required or
that the test solution is replaced regularly. Thus the
impact of abiotic degradation processes on toxicity

could readily be assessed using a static exposure
system with no replacement of test solution.

The results of modified exposure studies can be
used in conjunction with toxico-kinetic models
to assess toxicant effects under non-steady state
conditions. Compartment-based models such as
PULSETOX describe the movement of toxicants
between compartments;>*>> physiologically based
codes describe accumulation, elimination and distri-
bution, and bioenergetically based models such as
FGETS and DEBtox simulate accumulation and loss
in terms of the organism’s energy requirements.>%>’
To apply the models, information is required on body
residue levels and toxic effects. This is a neglected area
in ecotoxicology, and further work is required before it
can be incorporated into the risk-assessment process.

3 STUDIES USING ADDITIONAL SPECIES

There is no species that is ‘most sensitive’ to all classes
of contaminant.’® *® Species can vary in their sensi-
tivity to chemicals by orders of magnitude.*! Pre-
liminary assessments of pesticide risk to the aquatic
environment therefore incorporate factors of either 10
or 100, in part to cover uncertainties regarding the
relative sensitivities of the standard test organisms
compared with the range of species that are likely to be
present in the field. One approach to reducing these
uncertainties is to test additional organisms in order to

Table 3. Mean ratios of ECg, values
obtained using tests on 15 natural

Raphidocelis ~ Raphidocelis
subcapitata Subcapitata Brachionus  Daphnia
LogK,,  microplates erlens calyciflorus magna
Zinc sulphate na 5.7 3.0 2.1 1.2
4-Nonylphenol 5.92 0.6 0.7 1.2 0.9
Phosalone 4.30 0.7 1.2 1.1 1.7
Pentachlorophenol 512 2.7 2.1 1.2 3.1
2,4,5-Trichloroaniline 3.45 19 2.2 2.1 1.0
Mean 2.3 1.8 1.5 1.6

waters to ECg, values obtained using
ISO standard media®®
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gain a more precise estimate of the most sensitive
endpoint and/or to derive a distribution of sensitivity.’
The testing of additional organisms also generates
more ecological information for use in site-specific
analyses.

3.1 Selection of additional test species

A number of approaches have been proposed for
selecting additional test species. The preferred ap-
proach will depend on a number of factors, including
the nature of the compound being tested and the
availability of data for compounds with a similar mode
of action. For compounds that do not have a mode of
action that is specific to a particular taxon, the Aquatic
Dialogue Group®? proposed that the test species
should include at least two species of fish, one
invertebrate and one aquatic plant (macrophyte or
algae) plus four other species. The other four test
species should be selected from the group(s) that is/are
shown to be the most sensitive after the initial studies
have been completed.*? If chronic studies are to be
performed, it is recommended that one fish, one
invertebrate and one plant be used. A further organism
should be selected from the most sensitive group
identified in acute tests.*> Opportunities for extra-
polation should not be overlooked for compounds
with a strong similarity to an existing substance. For
example, the number of additional organisms required
to show the range of species sensitivity might justifiably
be reduced on the basis of data for a similar
compound.

The USEPA*® have recommended that additional
data should include invertebrate acute and chronic
tests, sediment toxicity tests, rooted plant testing and
amphibian testing. The increase in the number and
type of invertebrate toxicity tests reflects an attempt to
provide some consideration of the range of potential
responses. In assessing impact on aquatic inverte-
brates, risk assessments generally focus on Daphnia
magna Straus, a parthenogenic, short-lived crustacean.
The following should be considered when selecting
additional species: (1) different and often variable life
spans; (2) unpredictable lengths of life stages and
different metamorphic stages; (3) indeterminate
growth in some species; and (4) significant differences
in adipose stores.*> The USEPA suggest that addi-
tional species for invertebrate acute toxicity tests could
include stoneflies and amphipods, whereas chronic
tests should address effects on sexually reproducing
invertebrate species including copepods and chirono-
mids. The addition of an acute amphibian test reflects
the need to consider effects on amphibian species.

The sensitivity of individual species is primarily
dependent on the compound’s mode of action, and
species from the same taxonomic group (either
phylum or class) generally respond to contaminants
in a similar manner.** For chemicals with a non-polar
mode of action, variation in species sensitivity is small.
However, for compounds that are either reactive or
have a specific mode of action, the variation can be as
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large as 10°-10°. Based on an understanding of the
mode of toxic action of a compound, it may be possible
to identify and group sensitive and less sensitive
organisms. This allows the testing strategy to be
focused on groups at high risk.® For example, Cuppen
et al.®® recommended the use of non-arthropod
macroinvertebrate species at an advanced stage of
the risk assessment of fungicides. This is based on the
assumption that the spectrum of effects of fungicides
in aquatic systems is similar to results obtained for
carbendazim and pentachlorophenol. Similarly, tests
on insects would be recommended for substances with
an insecticidal activity. It should be noted that mode of
toxic action is often not well understood, particularly
for new compounds. Whilst the mode of action of a
pesticide is an important criterion for grouping of
organisms, habitat, reproductive strategy and life cycle
may also affect the sensitivity of species.

Recent studies*®*” have assessed the suitability of a
battery of ecotoxicity tests that evaluate the sub-lethal
and lethal effects of chemicals on algae, protozoans,
rotifers, crustaceans and dipterans. The aim of the
studies was to identify tests that could be adopted in
the risk-assessment process. Comparison of the results
from the tests with those from stream and pond
mesocosm studies for lindane, 3,4-dichloroaniline,
atrazine and copper compounds demonstrated that
lowest observed effect concentrations obtained in the
laboratory were generally similar to results obtained
using pond mesocosms and artificial streams (ie within
a factor of 6). The exception to this was 3,4-
dichloroaniline, for which the pond mesocosm was
200 times more sensitive. Similar studies on isopro-
turon®® demonstrated that single-species tests using a
range of organisms resulted in a more conservative
assessment than a microcosm study.

Campbell ez al® suggest that, for compounds that do
not have a mode of action specific to a particular taxa,
eight species should be tested as a minimum to
describe the distribution of sensitivities of aquatic
organisms. In cases where it is known that a specific
group of organisms is particularly sensitive, the
additional test species should be selected from the
most sensitive group. However, if fish are the most
sensitive group, fewer test species are required and five
species are probably sufficient. This is for animal
welfare reasons and because distributions of sensitivity
are usually narrow for fish. By using at least eight
additonal test species (five for fish), there is a high
probability that a good estimate (ie within an order of
magnitude) of the most sensitive endpoint will be
obtained.® The use of eight additional species also
allows a probabilistic approach to be used for effects
characterisation.

3.2 Analysis of data

One of the objectives of laboratory ecotoxicity testing
is to assess the potential for impact of a chemical on
natural ecosystems. Rather than using uncertainty
factors, the data from single-species studies can be
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extrapolated to field conditions using either regression
techniques or distribution models.** A wide range of
approaches are available that are based on the same
general principle (ie they assume that experimental
ecotoxicity data fit a given distribution), but differ in
the statistical distributions that they use.!%?7-39-20-52

Outputs from the methods include: (1) hazardous
concentrations for a specified percentage of species
(HC, where x is the specified percentage);’'*>> (2)
concern levels—levels that can be expected to cause an
environmental effect at least 95% of the time>* and (3)
final chronic values—a threshold concentration for
unacceptable effects that is calculated from the lowest
of three chronic values (the final chronic value, the
final plant value and the final residue value). The final
chronic value is calculated from the no observed effect
concentrations (NOECs) for at least eight families.”®
There may be problems with availability of interna-
tionally accepted methods for this number of chronic
tests (eg for invertebrates).

The results of single-species distribution methods
have been compared with those from multi-species
studies (Table 4).>7 In most cases, the extrapolation
procedures lead to lower ‘safe’ values than NOECs
from multi-species studies and demonstrate that field
effects can be predicted if uncertainties related to
mode of action (eg species groups tested and exposure
regimes) are accounted for. The studies have demon-
strated that the larger the number of species, the
smaller the difference between the NOECs derived
using multi-species studies and the ‘safe’ values
derived using statistical techniques.

There is debate over which value from a range of
species sensitivities is most appropriate to protect the
aquatic environment. Van den Brink ez al’’ suggest
that the 5th percentile value that is based on acute

L(E)C,, data is a generically applicable criterion that
is protective for exposed communities (the higher the
number of species tested, the lower the difference
between the NOEC for an ecosystem and the 5th
percentile value). Whilst the 5th percentile is therefore
the accepted norm, previous studies with pyre-
throids®® and atrazine'® have proposed that the 10th
percentile effect concentration is adequate.

More recently, the use of bootstrapping to derive
hazardous concentrations has been investigated.®!
The approach involves random sampling (with
replacement) of an ecotoxicity data set for a com-
pound to create a resampling data set (eg of 100
observations). The resulting data set is then ranked
and the 5th percentile value is selected as the HC,.
The resampling is performed a number of times (eg
10000) to produce a number of HC; estimates. These
are then ranked, and the value corresponding to 50%
is taken as the best estimate of HC,. Estimates at 2.5%
and 95% are used as the 95% bootstrap confidence
limits. Large data sets are required to derive reliable
HC, estimates because knowledge of the mode of
action of the substance and most sensitive species is
not accounted for.

3.3 Current limitations to the approach

Whilst the use of additional test species provides useful
data, there are a number of limitations to the
approaches compared to standard ecotoxicity studies.
These include: large datasets are required to ensure
that the resulting analyses are as representative as
possible; there is disagreement about the number and
taxonomic distribution of species to be tested; test
results may not be directly comparable; test guidelines
are only available for a few test species; organisms may
not be from the same sensitivity distribution and there

Table 4. Comparison of multi-species NOEC values with results obtained using extrapolation techniques on single-species toxicity data.*®%57 All values are pg

litre ™"

SSD

Aldenberg and  Aldenberg and Wagner and Wagner and (method not
Compound MS NOEC*®® Slob®® 50% Slob®® 95% Lokke® 50%  Lokke®® 95%  reported)® 95%  USEPA®S*
Lindane 0.22 0.12 0.13
Dichloroaniline 1.0-12 120 120 0.067
Atrazine <3.0-5 0.82-2.2 0.12 0.87-2.1 0.17 0.15
Copper compounds 11 0.28 0.30
Isoproturon 2 0.63
Atrazine 20 13
Diflubenzuron 0.3 0.18
Chlorpyrifos 0.1 0.044
Diflubenzuron 0.1 — — — — 0.001
Parathion 0.1 0.013 0.00013 0.011 0.00023 0.002
Azinphos-methyl 0.20-0.25 0.15 0.085 0.077 0.018 0.037 0.01
Parathion-methyl 0.1 — — — — 0.024
Pentachlorophenol 20 3.2 0.53 2.6 0.66 0.32
1,2,4-Trichlorobenzene 57 44 1.1 39 1.7 19
Trichloroethylene 2.8 3100 65 3,100 97 130
Trifluralin 0.5 — — — — 0.2
Dichlobenil 5.0 — — — — 7.8
Permethrin 0.023 — — — — 0.066
Toxaphene >1.5 0.003 <0.0001 0.003 <0.0001 0.0025

@ Species sensitivity distribution.
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is no agreed way of testing this; and the ecology and
physiology of the test organism may not be fully
understood, making extrapolations to population
effects problematic. Moreover, for many species,
laboratory culturing procedures are not available and
the test species will need to be collected from the field.
This can mean that the age and quality of the
organisms cannot be guaranteed.®® Where possible,
organisms collected from the field should be taken
from an uncontaminated site that has not been
exposed to the test substance or chemicals with a
similar toxic mode of action. In some instances, the
test organism may not be available throughout the
year. Therefore, when designing such studies, either
species should be selected that are available all of the
year or a wider range of possible test animals should be
available so that a selection can be made at any time.
The use of geographical information systems (GIS) to
identify the proportion of a particular species and
habitat exposed to a given pesticide could also assist in
the identification of additional species for testing.*?

4 ORGANISM RECOVERY

Assessment of recovery is often a component incorpo-
rated into lower-tier toxicity tests for algae and the
higher plant Lemna sp. An aliquot of previously
exposed cells or fronds is placed in clean medium to
establish whether cell division is reversibly or irrever-
sibly retarded. However, the principle can be extended
to other aquatic plants, invertebrates and fish. A few
recovery studies have been reported for pesticides,
including organophosphorus and carbamate pesti-
cides, and for organisms including daphnids, chirono-
mids and blackfly. %%

The potential for recovery will be determined by the
length of time between exposures and the specific
mode of action of the compound being considered.
For example, studies into the effects of carbamate
pesticides on chironomids indicated that toxic effects
were reduced if animals had been allowed to recover
for more than 6h.°> This observation was probably
due to the reactivation of acetylcholinesterase during
the recovery period—carbamate pesticides have been
shown to be reversible inhibitors of AChE. No such
recovery was observed for organisms exposed to
organophosphorus insecticides, which are considered
to be irreversible inhibitors.®?

5 SYSTEM RECOVERY

Once a system has been impacted by a contaminant,
its rate of recovery will be determined by the
persistence of the contaminant and the ecology,
physiology and biochemistry of organisms in the
system and in proximity to the system.

One approach to predict the likely recovery of a
system is based on the dissipation half-life of the
compound, the initial exposure concentration and the
hazardous concentration for 5% of species.®® If
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recovery is required within a year after a single
application, then the chemical’s half-life should meet
the condition:

In2
Ind 0
n{HC5}
where T,, is measured in years, C, is the initial
concentration and HC; is the hazardous concentration
for 5% of species. Although dissipation will be
necessary for complete recovery, under some condi-
tions it may not be sufficient and ecological recovery
may lag behind the disappearance of the chemical.
This lag will depend on a range of factors including
accessibility of shelters, survival of resistant life stages
and presence of untreated areas from which recoloni-
sation can occur. In addition, ability to recolonise will
depend on habitat selection and life history

A number of experimental studies have been
proposed for determining whether an impacted system
is likely to be re-colonised. This is particularly relevant
for mobile organisms such as fish, which may be
resident in a section of a water body for a short time
and may move from a toxic system. The study design
consists of adding the test organism at the start of the
study and at regular intervals thereafter. A similar
approach can also be used with those invertebrate
species with a high potential for re-colonisation, with
the re-introduction of individuals into a previously
treated system and monitoring of their subsequent
survival and performance. For example, Crane ez al. °°
investigated the toxicity of pirimiphos-methyl to
Gammarus pulex. Beakers were spiked with the study
compound at day O and toxicity to Gammarus pulex
was assessed over 24h at 1, 4, 8 and 12 days after
application. Generally, mortality decreased with in-
creasing time from spiking, probably as a result of
pesticide degradation.

The factors that influence the recovery of a
population after a significant perturbation are com-
plex. One important factor is the life history of the
individual species.®’” Aquatic organisms can vary
widely in their reproductive and dispersal characteris-
tics. For example some species may reproduce
continuously, whereas others may reproduce at
discrete times of the year. Generation times can vary
from days (eg daphnids) to years (eg dragonflies). The
ability for recolonisation can also vary—many aquatic
insects have adult life stages with wings whereas other
taxa (eg crustaceans and molluscs) will rely on
recolonisation by more passive forms of dispersal
(wind, flooding, transportation by birds).

T1/2 <

6 SENSITIVE LIFE STAGE STUDIES

Sensitivity to toxicants is known to vary between
species, but sensitivity can also vary between the
different development stages of an organism.®® "
Standard ecotoxicity studies generally focus on neo-
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nate or juvenile animals, which are likely to be the most
sensitive life stage(s). However, in instances where it is
known that a particular substance is likely to be more
toxic to a life stage not studied in the standard tests (eg
based on the results of studies with related compounds
or based on the mode of action of the substance), it
may be appropriate to test this additional life stage
and, as a result, incorporate a smaller uncertainty
factor into the risk-assessment process. For example,
there are instances where older organisms have been
shown to be more sensitive to a particular toxicant
than younger ones. Studies with daphnids®® have
indicated that older organisms are more sensitive than
neonates to chlorpyrifos. One possible reason for this
is that the older animals have an increased filtration
rate and receive a higher dose of chemical, as
chlorpyrifos is likely to be associated with food. Berrill
et al”® showed that 2-week-old tadpoles were more
sensitive to endosulfan than newly hatched tadpoles
because endosulfan affected the post-hatch develop-
ment of the neuromuscular system. By understanding
both the significance of different routes of uptake for
different classes of chemical and the physiology of an
organism, it may be possible to predict these types of
difference in species sensitivity and hence identify the
most appropriate life stage to test. The testing of
sensitive life stages may be problematic due to the lack
of test and culture methods for certain species.

7 POPULATION LEVEL STUDIES

As standard toxicity studies are generally performed
on the most sensitive life stages, results may over-
estimate effects on populations. Life-cycle and popu-
lation-level studies can be useful tools for assessing the
likely impact of a pesticide on populations of aquatic
organisms. The structure of a population at the time of
toxicant exposure may be an important factor in
determining toxicant impact.”> Populations in nature
consist of a mixture of life stages, yet toxicological
studies usually only start with one life stage. Conse-
quently it may be appropriate to consider age/stage
structure when evaluating toxicant effects.

Both modelling and experimental approaches can
be used to determine population level effects. Labora-
tory experimental studies have been performed using
plant and invertebrate species’ and have ranged from
simple studies evaluating effects on a limited number
of life stages to complex multi-life-stage studies that
simulate natural population dynamics.”*”” This type
of test is normally restricted to invertebrates, plants
and fish species that have relatively short life histories,
and may not be possible with groups prone to
cannibalism unless the individuals are held separately.
Experiments with other fish may be possible under
field conditions.”®7°

The data generated from population-level studies
and from simple toxicity studies can be used to model
the effects of compounds on populations in the
field.®*®> Population models describe the dynamics
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of a finite group of individuals through time and have
been used extensively in ecology and fisheries manage-
ment. These approaches are well developed for use on
fish®*®> and invertebrates.®*®° By using models, the
results of laboratory studies can be used to evaluate a
range of scenarios’ and can assist in identifying short-
and long-term changes in population structure.

Appropriate use of population models requires an
understanding of the natural history of the species
under consideration, as well as knowledge of how the
toxicant influences its biology. Model inputs can
include somatic growth rates, physiological rates,
fecundity, survival rates of various classes within
populations, and how these change in response to
the study compound.’® In addition, population-
density effects may be important.

8 HIGHER-TIER LABORATORY STUDIES WITHIN
ENVIRONMENTAL RISK ASSESSMENT FOR
PESTICIDES

Higher-tier studies are generally carried out in
response to indications of unacceptable risk from a
lower-tier assessment. The exact nature of the study or
studies to be performed will depend on a number of
factors including the results of lower-tier studies and
the physicochemical properties, environmental fate
and use pattern of the compound of interest. A
summary of the major higher-tier study types and
where they fit within current procedures for risk
assessment of pesticides is provided in Table 5.
Generally the results from the approaches can be used
in three ways to refine the lower-tier assessment: (1)
the results can be used to justify the use of a lower
uncertainty factor (eg species-sensitivity studies, or-
ganism-recovery studies; population-level studies); (2)
the results can be used to justify an increase in the
effects concentration used in the risk assessment (eg
modified exposure studies); and/or (3) the results can
be used to perform a probabilistic assessment (eg
species-sensitivity studies). The combination of a
number of the approaches (eg use of population
studies coupled to pulsed exposure and dissipation
studies) may also be appropriate.

Higher-tier laboratory approaches have a number of
advantages over the use of standard ecotoxicity tests
and/or mesocosm/field studies. These include: (1) the
endpoints are more pertinent to actual environmental
exposure; (2) they provide scope for the integration of
‘realistic’ measures of fate and exposure into the risk-
assessment process; (3) they should provide more
confidence when predicting actual effects in the
environment; (4) they can be designed to determine
effects on specific endpoints, eg mortality, growth,
behaviour; (5) they can be used to identify more clearly
those species that may be at risk, and assist in the
targeting of multi-species tests; (6) the results may
help explain observed effects (eg mode/specificity of
action); (7) recovery can be assessed for both
individuals and populations; (8) there are none of
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Table 5. Higher-tier toxicity methods

Assessing the aquatic toxicity of pesticides

Test type Rationale for test Possible design of test Data analysis Output Advantages/disadvantages

Testing of To reduce uncertainty factors Test a number of (8 may suffice) Lower uncertainty factors by up Revised Toxicity Exposure Ratio Identification of most sensitive
additonal and/or develop species additional species:- to an order of magnitude or (TER) or Hazardous species

species sensitivity distributions From a range of groups use statistical approaches to Concentration for a specified More relevance than standard
generate species-sensitivity percentage of species (HCx) species

Time-to-event
analysis

Short-term
exposure
studies

Pulsed-
exposure
studies

Dissipation
studies

Studies using
natural
matrices

Effects on
sensitive life
stages

Population
studies

Recovery
studies

To assess the toxic effects of
exposure to pesticides over
durations shorter than the
standard test duration

To assess effects of short
exposure durations on
pesticide toxicity

To simulate pulsed exposure
conditions that are likely in the
field

To assess the impact of
dissipation processes on
toxicity

Account for differences
between bioavailability in
natural and laboratory
systems

To determine whether a
particular life stage is
sensitive or not

Perform studies on a population
of a particular species over a
prolonged time period

To determine whether
populations can recover after
exposure to a pesticide

or

For compounds whose mode of
action indicates that a
particular group will be
sensitive, tests should be
performed on species from
this group

or

If fish are likely to be sensitive,
then only 5 additional species
should be tested

Use data recorded over time for
standard ecotoxicity tests

Perform test over exposure
duration predicted for the field

Static renewal or flow-through
system, depending on detail
required

Generally performed using
sediment/water systems.
Studies could also be
performed to assess effects of
photodegradation (by
performing studies in the
light), hydrolysis (by
performing a static test rather
than a flow-through study) or
volatilisation.

Perform toxicity studies using
water samples collected from
the field

A range of approaches are
available for a number of
species.

Experimental and modelling
approaches are available

Expose organisms and transfer
to clean media to determine
time to recovery

distributions

Compare time-to-event data
with expected exposure
duration

Use standard toxicity test
statistical procedures

Use standard toxicity test
statistical procedures and/or
toxico-kinetic models

Use standard toxicity test
statistical procedures

Use standard toxicity test
statistical procedures

Use standard toxicity test
statistical procedures

Use population modelling
approaches to interpret
results

If duration < time to effect then
reduce effect estimate

Revised effect measurement for
use in risk characterisation

Revised effect measurement for
use in risk characterisation

Revised effect measurement for
use in risk characterisation

Revised effect measurement for
use in risk characterisation

Toxicity to sensitive life stages—
possible reduction in
uncertainty factor

More ecologically relevant
assessment of effects—
possible reduction in
uncertainty factor

Assessment of time required for
organisms to recover

Refinement of TERs

Allows probabilistic risk
assessment

There is disagreement on the
Number of species that need
to be tested

No guidance available on
uncertainty factors to use

No guidance available on what
level of population protection
is acceptable

Lack of standard test methods
for additional species

May need to obtain organisms
from the field

More realistic assessment of
ecotoxicity

Does not address ‘latency'—ie
effects brought on by earlier
exposure

Number of observations made
during the standard test may
not be adequate

No guidance on how effects
estimate can be reduced

More realistic assessment of
exposure

Does not consider delayed
effects

More realistic assessment of
exposure

Includes potential for organisms
to recover

Results affected by a number of
variables (including pulse
duration, time between
pulsed, organism recovery)
so difficult to interpret

More realistic assessment of
exposure

Can include effects of
metabolites

Guidelines not available on
selection of test matrices

Not suitable for all species (eg
algae)

Methods not available for
assessing photodegradation
and volatilisation

Assessment of bioavailability
under natural conditions

No guidance available on
selection of test matrix

Reduction of uncertainty factors

Includes effects of recovery
includes selection of tolerant
organisms

May be more ecologically
representative

Difficult to perform on fish
Disagreement over acceptable
recovery period
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the complications that are associated with the inter-
pretation of data from multi-species studies; (9)
relative to mesocosm studies, they can be performed
with less regard to the season, the test organisms are
usually readily available and the system is more
controlled; and (10) sub-lethal effects can be deter-
mined.

However the approaches also have limitations: (1)
they cannot provide information on species interac-
tions; (2) results can be more difficult to interpret and
compare than those from standard single-species tests;
(3) the tests may be more costly than standard single-
species studies; (4) standardised higher-tier pro-
cedures are not available; and (5) the quality of
available organisms cannot always be guaranteed.
Moreover, there is currently considerable debate and
disagreement over the relevance of different test
designs and outcomes. For example there is consider-
able disagreement over (1) the number of species that
should be studied using the additional-species ap-
proach, recommended numbers range from less than
10 to 30-40; (2) the hazardous concentration level
selected for use in probabilistic risk assessment
(ranging from 5 to 10%); and (3) the acceptability of
different recovery periods.

9 CONCLUSION

Higher-tier laboratory tests provide a useful inter-
mediate between standard toxicity studies and semi-
field/field tests. The review presented here has shown
that there are a wide range of higher-tier studies
available and that a significant body of work has been
generated on most, but not all, of these methods.
There is a need for flexible guidelines to be developed.
However these guidelines should not be so flexible that
it is impossible to compare results generated in
different laboratories. The next 5 years are likely to
see significant advances in the development of test
methodologies and in the use of models in support of
data analysis and risk assessment.

The most important constraint associated with
higher-tier laboratory methods concerns their valida-
tion status. There is a need to validate the methods in a
consistent and systematic way by comparing data and
risk assessments generated from standard laboratory
testing, higher-tier laboratory testing and mesocosms.
This would allow evaluation of the advantages and
limitations of laboratory higher-tier testing compared
to standard studies and mesocosm studies.

Data sets on the ecotoxicity of chemicals to species
should be further analysed on the basis of information
on the mode of action of a compound. The develop-
ment of lists of sensitive species associated with a
particular mode of action would be highly beneficial
when selecting organisms for testing. Many of the
available test methods to support species-sensitivity
analyses were developed in North America and
additional tests may be required for application in
other regions. Current methods for assessing effects on
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communities from distributions of species sensitivity
assume that all species are equally important. This is
clearly not the case and consideration should be given
to identifying important species in aquatic ecosystems.
These species could include economically important
organisms, Kkeystone species or species that are
aesthetically important in a particular water body.
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FIETITIBN T, ZARZAE K OREMRE S I S5, Th 2, MPERIORB AR EIIC &Y 5
SNHRETH D,

BT 2 BEIL. AW REKEZHRT 2 b DO TRITNIEZR SR, R, WBERIOFE R 2154
5[5% I WEMAEREOSEL VD BRIL Y b N R OB OREHE L E iﬁ@{%ékb‘? EE’J’%E;“E‘P\%T&;
D, TR, MYPHERIIRIE SN DENT, MWAEE L, W ME2H Y BHRERbEO T MR
OB DREF VDR 2 H 70 i B b ] ié‘f AFBRELZK L TP RDFETERWVEE D LTS
TLEWELESNDIRETH D,

TRIFTREME, 2PN OCEEAVED T2 MMBERIORBF OEERE Tk OFFTFM S, v FRUEY
DR L BREOR#ED —fRIFHIZ BB LI b D L& TH D,

R %‘@EE LB SR WEHIC KV AGROIRTEDE D b HRNIAT ORGSR, ZORANZED
ST AR FA~OBAT 2 RES 570, IR ETI 2 E L T ER T%H%ﬂﬁ‘é EWTED LI
@““\é"(&)éo ZORANZES S AR DARBN O/ DN A B E 2 WER ST D HE L
WG U TS FRICHEA 212 13 50, ERTRETH D,

MR G/ SNHAEDESIE, B E TR TAESNDZ LICLY., SIRARLDLZ LN 5D,
TDOEIIECREEEICEEEE2 D2 LR HD, ZNHDEWN] M\énﬂﬂﬁ(assessment)ﬁlob"C&i\ PIES
PEOBEIZ LY KFER LNV TSN FRBEDLNDLINETH D,

IR ER OITE EOBE 2 3B A FROETOERB TRES L L& TH D,

MHEAROKANL, FEFEERNTOWLO BHRBEHEZHET D FEO > THD, (EEOEELRT, EE
RO ENC iﬁ“éﬁﬁ(k@%?ﬂ%%ﬁb TR ORI AT REMEZE KV FRfI S ¥ 5728, ;—¥\ L]
BERUEREE (KEZ &) FMENRFESEOEAIIE. HA5MEEMMTE LB I momEEICZ T AR S
NHERETHDH, TR, TDOL I RMAEAREZNBICT S0, LFERERS 72[:*@2&?%’%%5/\“
XThd, 12720, 12U LOEOHELICFERERE UTEEOLMEIC LY . MEES oM E D 523
ST &, HFBICEE SV TR ?Y’) XIFEFTHLERH LN LRV, T, FEOREXILEHED
FHFORERIC Jiy)ﬁrékéﬂﬁ  XIFZOHAITHEE IS e R ERUEM O EREOBE WV L
T*@T%:%Zm%ﬁkéﬂiﬁb\ia/\ . %ﬂ%@nﬁi B DD EAOFRA 25T 2 BN H D001 LZI“L
RN, IO RHEE AT RE Ao A 2 2R 2 WM LR TEh Ok 2 E 6D 5 2009 4F 10 A 21 B AT BN 2
Ufi%"?’é 2009/128/ECY | 1ZHEWEHR & 7= [E 1T EhEHE (National Action Plan) | &bf’oﬂ“wiﬁé’]é’%
BLT, MUREtEMNTZELTELIICTRETH D,

%A‘E@ﬁﬁi_\ (ZOWTIE, PEERUC & - TR A & Hih @'6%‘%%5’]&@1‘%%iﬁlﬁniéhfb\é TRl DA
&> TRERDRERZEOSHEMEP B DRI L 2R T 2720I21E, <A T—ERIC OV TRBIZRBUE
WEDLNDLRETH D,

H DRERBGFEAN 75 5870 2 B E TR S aicid, IRER O SR OE 5 2 T 5720, AT
H 5 OFF ] OAF5ATER D I FHEZ OV T @ﬁHU WCEDBNDRETH D,

BISEINT . Z DD 7R 2B BRI R TIEIC E > THRRIET 5 2 & 23T & 2V EM AR PE U AERE R~ Dt L
TERIC LD BERH L & &, MEEZZOBRANTED B RAFICEE LRV ENER 2875
LEDBFHSNDNETH D, €O L) REERAMIRFERL NV TRESNDINE TH D,

HLRAROTE AR 2T, FEARNTORF OB BHRBEIZED TV 205, AEmPEANC &0 Bt sz
HFIZRET D REDBEITED TRV, Zhwx, TOLI RBEFIZOHANCEZEN LS TH D, 4L
BINh7=fF2t F XU ORFESCREICERR Y 27 26267581003, MREIREREL L 5 2

O A (0JL309,24.11.2009) 71 ~2— %,
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(34)

(35)

(36)

@37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

ERTELLDITTRETH D,

A R=va v EREET LD BAESRTWRWEETYH, ERIZK T DIEMPIEA O 2 75 2 %
MREBEDENDNETH D,

t R ROEOREEL BREZE VLU TIRET L0, RAFRED - MEEHOFAIZEZE L, R
[R 0 FEAL2ER D D RIR DR 2 (B S S o2 KEMBIERNLE ORFICHEVETNZEH S5 & Th D,
ST [H0EEEEOR O T T ORI L OV R R o 3 %ﬁmwm%mwéNMEQH
295Hfﬁ$AﬁﬂJm® No 1782/2003%) MBEM IV S IERE BB GREN: ; EU%%@&&@
WCHT o TREFICESFTHZ L aRkD D, BRE, BNES, BT E N OBWEAED 531 ié&%%
Ue) |[TIE BAEWBS % B4%S (Good Plant Protection Practice) & HAMMEH#E R QYRR « MEE - /EWEFLOIE LY
FEEE D IAALVTERERFHER - EFHORAIZEDHXETH D,

Z OB K OFEAT 2009/128/EC IZH1Z2., Fge rlaR 7 3K O HIZ B3 2 - /EERME  (thematic strategy) 23ER-IR
S, THOOESEICBIT L —BMEERT A0, FRFIE. E2T, Wo, YOk 5T oM
MEREFEHT 22 6B TE D0, WEOTSANLH->TEIREThD,

THRAZHAS AT DBHRIT ENDRNETH D, MEEIT. WEHPHERI OB RTHFFIC - TR S -3l
FHER 22 SCE 2 M E, BONERR MO EFSA BRI TE 2 & 51 ?N%f&&

A (Adjuvant) [SAEMIBEEEAI O & R A= DICHWS = <‘:73§'C’a° éo FTROREEEN TV DR
FBhHI 2 AT 25121, TOREXIIFEHNEL SN NE ThH D, RBAICLEREMIEENED 5
NHRETH D,

RBRIRERKETH D, ZOREIINMELZRT2DOIREINDIRETHD, ZOEAND, BHENT —
&iﬁ®ﬂ%&&5§%@%ﬂ%fé%®%%%\$%%#6MEEK%&§M5¥%&UﬁﬁH\m®$
FEEICEDFIAN ORI NDIRETH D, 22 L ZOR#IX, BeEriRICT 57201, HIMBREIN
HRETHD, ZIUTET, PRI LORBREZIRHT D Z LIk H§ %L#)\%EI’J {%ﬁé,ﬂﬁ%ﬁ%@ﬁé
LI LaETow, HElOOICHICLERBRBRICE SN D, $FE, Froh/MeEE T mET 7
TADRTRILERE 526N Th 2,

Y EHEH L WERFIEROZEOMO Y 27 SR ORI HMEE SN XETH D, ZOHAOEHD
=D OB ERITHIKBTH D RETH Y | HFHIDOERIIFKETEL LT ERETH D, [EBRK
WZ OMOFFER 2 BRO T DIZHEH S 5B ORFEIZIR D MMEE OEE - SR OITEBHUE 2 ifl s+
% 1986 4F 11 H 24 {17 ER 454 86/609/EEC? | 125V, FHEBIM O EBR TR S, HIR S, UK
fbEnzdnidesen, Zhwz, EEERZBTILTZOOHRENEDLNDINETHY, FHEEMOE
Bk ORBOBERIZZE L 5N D& ThD, B LWEYHERORRE OO, GHEMNR S CHH R OR
BR~DT 7 B AEEHINNZHFRA CE D LT RETH D, o, BIMOEBRKL RO &8 Hixdts
ENDHRETHD, FEEZDN, MOFEFIC Lo TLEDLIRBERNERENTZNEMDZENTED LD
2T 570, NBEEIZ. FROBHBT 7B 2D AT LADOREINTH->TH, FOXHIRHABROY 2 M &
HET 5,

LEAOT 77 A LBEEMHEIZBE L, MEE, RNEZESE O EFSA TR EZEHA L TWDH2H, i
SOYFRAET D2 LEBICEGENDERA~DT 7 AR RN SO LEOHEMICET 2 HEELAKIZT D
ZEREYTH B,

TF&@%%%@ T, BELORRICET 2MBEHEOESE, FHALOITEHE 2Tl SE 25 1999 45 5
31Hf&MMK&Uﬁ$A? % 1999/45/EC® | A3KEM 537 D 43 ﬁi@%&U%r_%%ém&>tt
FEMBHE A O A . A R OREPE S OV BB I NS BRI DR 2 T IC BT 5720 i\ﬁ%%rmw

FEEDHEREM %2 BE LI EOBMBENEY TH 5,

SRS D BHERI O FAE T — AN Z R ST\ 2 L TR T 5 7=, BHIOEEIZHOWTHEL ED
HZENEYITH D,
BEOFREMED ML —H U T ¢ BT D Z &1 i@tF&U@%@@%&%F@%%@VNW%LH\

T Y LEROHFILEYE L, KEE=S Y 2 ORMEIRHT 5 20\, HMEROE O
FOWE RN BT 5 RENED 5N D E Th 5,

FEIBER O BRFE & FHIZ AR 5 B B K ONST AR 2 (inspection) O H W ) (arrangement) (B 2 gL, & B &

M 0J L 270, 21.10.2003, p. 1
@ 0J L 358, 18.12.1986, p. 1
©® 0J L 200, 30.7.1999, p. 1
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(46)

(47)

(48)

(49)

(50)

(1)

(52)

(33)

(54)

(55)

(56)

(57)

(58)

(59)

VB ORERE L BRI 2 RO LV CRET 27201 ZOHBITED b 2B, M CREeR, fifmEn
TeERAERER LD LD LI ITTRETH D,

[REE & OV b AR QNS B i K OB A E ORSF ORMGEZFEE R B O LT 5o DICE SN D AH
HELICRE9 % 2004 4E 4 H 29 AAHTERIMNGES K OB LI (EC) No 882/20047 ) (X, Al#BhE# O
FUEROIRE 25D B AEEDORTOERS T, MEAIOF RO OEEEE % ED T\ %, HAl (EC)
No 882/2004 D x5 CTlI 72V MEMIBHERIORE S RICBE T2 =4 U v 7 R OERICOW T, REEORE
DEIINEERIC IV RIRENDERETH D, BE~OFEEWEIIIARERIRBVIREINH XX TH A,

ZOBANTED DB, MoILEIRO LS, FE2H S 2009/128/EC, 74 2000/60/EC, @MY kD
B K OEE R O RIRO KRB AT T 5 2005 4 2 A 23 HAFFRINES K OEESHA] (EC) No
396/20057 ) ONE G T-HHa 2 (RO CiA o fl OB RB 2 IS BT 5 (EEE SRR E O#ICET 5
HEROERZHR Y ZER<HEHINARETH D,

RSV RISy SEERRA, B A SUIRBGER D b SUIB ORERRPBRETIICER R Y 227 &1
ZoTBENRHLEEIC, BaliEzZ LD FeEDDLLENRD D,

IBRENE Z ORI OBEICEA SN D ERIZED L RETHY . TN O ZMRITEM T 5 DI T HE
HLHRETHD,

BOEH K OR% YT D5 B IHEMER ORRGE E RIS E2 AT 280, MREICRT 2 KR RF
B OIHEBFETS SRS EH SN D& TH D,

MEEE, Z oBRAOwE BT 5 o4, MYBHEASUIFMHBIAIZIGEL L9 & L, XITIRGEL
TWAHEKLOER . FEERBASUIH IR OAGEEZPFHE LTI ENLEINT S Z N TE L X H12T
NExThD,

IERENE, BERENOHERSD 5L RERHRET NS TH D,

MONEBE ST Z0RAOBRAEZMIFIZTRETH D, Tz, HELRBEZEEL, BBRE2BFEL D
HHIORFEOREZLIET D Z & XNITA X AOEMBNERE/ER T D ENTEHLIICTDH I LN
gTh 5,

Z OMRAO TSI MBI E I, TN EE S5 S 7 EFatER O T IR 5 Tz B 5 1999 46 H
28 HAHT PR RE 1999/468/ECP®] ITHE-T & HNBRETH D,

FRIZBRMZ B 21X, Ahiksr. FEREAL W5 EOKNEIZG U, BERHY & SAIBhAIOMHEE & e
QN & A HEMIBFER O REZIE T 2T SN HIEEZ IR T AHEREBE T _R&ETH B, £72. K
INFEST, 77— % FR &G & OB A I2AR 28t —IRANC BT 2 #A L B EOIEDIE), BBl oERR
gk, FEEOHEICET 2R EEBRBH L CHIRNARDEE T v 7T AREOHA, 77— Fk%E
R, ARMIRZ LR T 2HA], WERVMOMA ZIEET 8B, WITEDIRDIEHREREZED DM
AN N BIFN B AN O WA BT 2 A A BRI MR 2 9 5, DB I3 — RN b O TH Y & Vb,
FLOWEETRWHSEZMET A2 LICL Y ZORAOBEBETRWVESEWET LSO THLID, RE
1999/468/EC % 5a 5=l & D H AV T A & 11 5 B Tl ft - TEIR S L2 Le 720,

WEMEZBEIC, FA 2 i O B e O ER 2 IR IZ, AGBIIIR 2 SE &3 2 B OSHRUCEI L Tk, H5E
EHEET DO HFICER SN2~ S TH D,

S 512, 54 9L/414/EEC OB EIZED b TV D RFEDOBATHEX, BIOEAXTEIZBE L, ZOHRIOF
% 18 » HUPICHKINEE R L > TEHIRENA Z L NWY TH 5, O DOBITHREIE. 6B TH L
VESLEICB I, W7 EENRETLRSBRENDIRELOTH L7720, BTk by <
»5,

HIR TR 22 B FRIC BT A BT A > DERIUTZ OIEFRMIBMEE I 2, FBRFmafMHT5 2 &
BEHITH %,

91/414/EEC DREE OHBEITBATHIR O, #A IS5 XX Th 5.

B

M 0J L 165, 30.4.2004, p. 1.
@ 0J L 70, 16.3.2005, p. 1.
® 0JL184,17.7.1999, p. 23
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:ll
%15
PIE I QO]
1. ZOHANE, EREEICBT 5 EEFROMEMBEERIOFBFIZ SV TN F S OIRFE, &K O IR
HREEEDD LD TH S,

2. ZOBANE, WMVHERICEAR S, SUIREDB A 2 MR 2 AR5y . SEF R K UM 11 O KGRI B
5 BUE N QN B A e CRFBIANCB T D BUEZED D b DO TH D,

3. ZoHAIDHIL, BELAEN R LSEOD, b FRUEHOREE L RO )7 2 & LV TIRET 5
& afElR L. MR O IRFEIZ AR D BUE O 28 U TN TSOREZSET5 2 8 12h 5,

4. ZOHAOHEIL, IR SN A ELRS THAN e N UTEWY) OB ICEEEL L7 5 IR0 L 51T
T 50, PHEANCEZ A TWS, FFiZ, b b XUIBOMRESCEEICE L., MEENTRA2%ZI1T5Z &

WZ7R DHEMERIN G725 Y 27 ICR MR ARHENE RS 285121, MBEN TR ZER T2 2 & %15
FCIER B0,

W25
T A i

1 ZoOHRANZ, Aoy, EEEBHIL OB AR ZEA L, TN 60O S v, BAHEICHG Sh DRk
DERFNTH->T, LTFTOHEO—2ZBRLZbDIZEA SN,

(a) IO HIHDRED) SUIHEPE S DR TlE 7 < | BAE OB 2 bD LA INDIHBEERE, &
TOREEY D Y SUTHYER ZRE L, TN O OFEEYORH ZMET D Z &

(b) ZRFEL LTTRARL, MMOLERICEEREZRETWEO L ST, MWOEE T n v XA 2F %52 L,

(©) PRIFEHIEET 2 KRR DRFBIBLIE DX R TR WWESUIRAI TH LRV (ZBW T, MERZREFT D 2
ko

(d) HE¥ & PR3 2 72 O IA DS BEESUIKICHAT SN D 5B ZFRE . BEUA DR E L < 22 U O
Hozfiod &,

(e) MM & RS % 7o DI HHESOIKICHAT SN2 B A ZRE . BHEUAOLEE L 2WEMOER 20
Ao XEBHTHZ &,

I ORFE PR Lo,

2. ZOHBNE, BEAEYSUINEY . W O—EHF L < IREPE I —MRA 7 SUTFFR R ER &2 & S E R O AE
W (THIRSY) &V o,) ICEF S5,

3. ZOHANILIToOwmEI\CEH SIS,

(2) FEADBHIERIDOSEELE A I R & IR S 5 7 DI PHEANCRIN S 2 B SO IR (T3S
Al Evo.)

(b) % 1 TSV D IEMED RV DEGUVNETE LAVR S 200 AR OIEM 215 bS5 Z 8 TE 5, filh
AN E ENDWESOTHFEY) (TR O#F Lvo,)

(c) HEMBEAISIIMBIANC AN O D IIHN L S & SNOWESUTHEY TH 203, ARy, FEERRH
X hFONTRTERnb o (TRFBHF Lvo,)

(d) BAIIFISUT— DU EORAFIBH 2 G H 7 2Rl H DR S DB UL Th - T, A IS
SNDIEDO LD TH Y | HHHEIZ L - THEMBER L IRE ST D T2 OITIRGE S v, MY A O 2 R 303
Z ORI BT 2 b0 (THBA Lvo,)

ZOHRAOBHOTD, UTOEREZ#EHT D,
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=

10.

11.

12.

13.

14.

15.

16.

17.

7% (residues) | &%, FE¥PES, BABEMWIPES ., HOBKSUTEREL T OV O F UL AFE
T —-2ULEOWETH-> T, MHBEFOHEMOMRET 2L D20, b OIGHEYD ., I iRE
WX ISOGEEM 2 e,

M'E (substances) | & i, (LFETLEKLOZDILEMTH - T, BRICUTITEMITER T LD Z 0,
BETRRIC L0 MR C A R 2 & e,

[FR%L (preparations) | & (3, AE#BEEAIUIMBIA & LTI 2 Z L 2 @M L TER S LD, B
DB DIREW) TR A D

M&&w'E (substance of concern) | i, b b, B X IIBREICEREZ L0 TEHAEOHERIHD . 4
HEBD Y AT T Oy e IR E TR ER P CIEAESUTAFE SR LD E WS,

FNSOWEIT THE R ONEAYMOLSE, For L OVEHICHT 5 2008 4E 12 H 16 A AHTERINGES K OB
FEHA] (EC) No 1272/20080) (2itvy, THEM®H Y (hazardous) | ICHE SN D HEREICAB L -WE %
e, THCREIZ SN, 59 1999/45/ECH 3 Ri2\W ) THEMH Y | & A7 S5 T,
ERNPAFAET D,

Mhadn (plant) ] &id. AERE, BEXOEFEZ2ET. LS TEH L OZEOH D E VD,

TE#pEsh (plant product) | & 13, AT SALTWRW T ELE . #2088 L <I3JEHMED K 5 A 22 8 o
Fr % BT TIRRE DR E SR PE L 2\ 0, R BRL

(G349 (harmful organism) | & 1X, BRE L IIHEHRICRET 2H 55, BfiE L3 A 4
B AT NIHFERTH - T, W U ERICEE R b OE WD,

I8 575 (non-chemical method) | & 1, FEMPRFE SUITIRE B - MEEAE B L 23R 12 R 5 1k
TH- T, B4 2009/128/EC fHBEIR A >~ 11209 & 9 22 23EHF (agronomic technique) 255 <
b O ST R, BB UL EMERE S - MRS R D,

M52 (placing on the market) | L i, FEENTOIRIE (sale) D7=DIfRER(hold) T2 Z L &2V, BR
FXNLD 5P HEEIEDGEE O H LY, AR L I3EE 2 b3, IR, sk OF OMoEEDE
WEETN, AIOWFTEHE ~ORMITE E e, ERENTORERE I, ZOHANIW S IEIZE D 5,

MHEdlhE Al OF8 AT (authorisation of a plant protection product) | & 1%, MM EOHER S 5 Y445, H N
TONEBGERIDOIRFE & 387§ HITBAT A%\ 9,

M5 (producer) | &%, ZOBAIZETT 5720, MDA AR5y, SFEEFERA A
BUAIBHAIE L < ITMiBhA 2 A DRE T 2 F . ME &2 oREELRNT 5F IME—ORFA & L TilE
FEPDIRESNIEEZND,

[FEIEE (letter of access) | &%, ZORANCESERHEIND T —F OFEHED, O RFEE ORIZED
7201, WEIBGERI OB AT E RSy 1713 U ISR EREH O AR A 59510 DOHERD 5
UFIC L DEEDERMED FICUiZT —Z OFHICHET D CEDFEAZ WS,

B85 (environment) | & &, /&K (TR, #HIERK, BITAK, bEKEOHKEEST), EE, T8, K
& B, BEM OB AEFE R OENS O H 5 W A FH AR N EDOMOEME DH B D HBGRE VD,

Mfas5 72425 (vulnerable group) | &%, FEWBEEE A0 BME K OB 5288 % SN 3 2 BRI KRR 7275 J8 % 44
W HEEND, THUTIE, fEE, B, BRI, LRROTE, @inE ., REEICh > TaEiRE
DREFIREFET HIEEE R MEREZ ST,

549 (micro-organism) | & 1%, AAME IIFEMMM: T, BHi6E ) T BEME OB OH L H 5
P LWAEBREZ VD, TEEER YA VA% ET,

[Efs T2 2 /& (genetically modified organism) | & (%, [ER B AR OBRE~OBE KK HIZEET
% 2001 48 3 H 12 BTN s K OIS $8 4 2001/18/ECP 55 2 455 2 THIZ W\ 9 BEMBE N RE S
T=-HEWaE 9,

MXI (zone) | &1, FMHEE TICERT 2MEENOHRSNDELED Z D,

M 0J L 353, 31.12.2008, p. 1.
@ 0J L106,17.4.2001, p. 1.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

TR TOM I SUTINES L L L COMH, 22V EOMEHE L OB FHIIC OV T, K, M
BEICEETIETOREEZ NI,

ME R Aadlh s (good plant protection practice) | &%, MEHRVETHE TX RN LMK TH-0D

(2. BB E AT A S & ST LRI R ORI pE S i A S B AE G A O Bk B A
FTH - T, HIkOSM L BN E AR EZ HICEB LT, BEIN, HEX L, AR
5NDHLDEN,

[ME BB T4 (good laboratory practice) | & 1%, [GLP o J5HI D H & UMW E OBk O3 H Ok
FEICAR D iERE, HAIKROITEH EDOFTMICIR D 2004 45 2 H 11 AfFTBRMES K O EESES
2004/10/ECY | MRE I R4 > M 21 ICERINT- A2V 5,

Mg RSB E4 (good experimental practice) | & 1, BRONHu g Hiseiti i B 3% #Bd (EPPO) H A KT A
2181 RN 152 DIEICHE - T iz 5

[ — & {%7# (data protection) | &%, EBRXIIHBROFEZOFAEN, MOPFFEEOFIEO =12
B ENFIHEND 2 & 2B CEERRFERZ WD,

['Z K% —I[E (rapporteur Member State) | & 1%, A#hES . FEFEIAISUI W SIBIOFNHES 2 5 21T
HMBEE VD,

MEER L OFRER (test and study) | & i, AN SUIHEMBGER OME K B2 HIET 5 Z & &2 Y
ETDPEUTIER CTH - T, ARED XIFZ OBRIHED ~OBFZEL THL, BEOZEL L%
E L, R OREMBERI O R EIRER OO DEMERET H-0DEDE NI,

[F8 %4 % (authorization holder) ) & i, HWEMPHIERIORBFAZHT2H 5P 5 ARAUTIEAE N,

[/ 48 Fi % (professional user) | & 1%, 54 2009/128/EC %5 3 445 1 HIC B/ S NI M HEEZ W 5,

l<AF—H (minoruse) ] &%, HEDMBEICISN TR O T E ISR L TIT 5 REBhE
FIOFEHZ VD,

(@ MBENTEIFEEINLTW W D, XX

(b) JESHEKEEE SN TWDR, BISIEEOFERH D H O

B2 (greenhouse) | &iE, Mo TADZ ENTE, BEEIN, BHASNAIEWEREOLFI T, BH.
YFHDOANELZFLTEY ., A& OWE L T RLX—DAZHNTE 508, BRI OBREE~D I
BB ZENRTEDHDEN D,

CORAOBHOTD, BEHINTWDEN, AENEFH TR WVEWAEEOEFT (B, /a2
XTI ZHFOEFEDT-DDOLHD) b, IRE L LT,

MR FE%4LFR  (post-harvest treatment) | & 1d, BEED X 9 722 H O ATREMED 722 W R S 7= ZERTIC B WV T
1T 9. ULHERS OREMY SUIHEMIPE S D WLER 2 9,

M=% k60 (biodiversity) | &3, B, VBB OVF OO KD ERER 2 &2 TORAER L NEFN
HMNLRDEREZENEGERN S DA S T-AMB OEEEEZ VD, ZOEEEICIE, N, FERE R OVERE
RO EEDDZENH D,

THERR & % 4 /5 (competent authority) | &1, ZOBANCED b ¥EB 42 ET 2 ET4HT 5. MK
EobhbdpbEFEEN,

R4 (advertisement) | &%, GBAIRAH . MEMBIEAIRTEE kO ORBEALSOZIIHT L)) ¥
B39 A1 D W 52 SR 2 IR S - 20 RIS KD et 95 FB 2 5,

MREY (metabolite) | & i3, RN SUIBREE P TR S 2 ARy, EEREASUIH IR OH 5
D D R PER ST IRPEM 2N D 6

A TR BERETE D R TBUL B L MFEONTER M EZ A3 2 2 L. BULEMUL B L < IXF%ED
URAZZERI ST T ZEXITHTFETERVE LR ENDIFEDHEEE R T LI ENESNLIGH

M 0J L50,20.2.2004, p. 44.
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RIZRBARH 2 5HE . BEDPERT 2 L ARIND, £O XD REEDIL, KROWRERNK
XIF Y A7 BT E O ERIBRT D,

33 IR (impurity) | &3, SRR B RIR LA D B 5 @ 2 Bisy IFE R T > TREHIAET 2 6
O (RE TG RO LV A LD EET) 209,
B
BRRLGy. RERBA. #5075 K OBAIBHA

5 1
ARGy
5 1 /N

ABOEM RO
RS

RSy DABEAE

1. HEORZHEMOMBZEBEZ, MBEDKRA L F2LORA F3IED OGN AREELZZRB LT, A%
5y & B AT HHMERINE 2 RO 3 EICED SN BEZ2M T 2 E N RAEN S BAITIT. Yika%)
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REGULATION (EC) No 1107/2009 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL

of 21 October 2009

concerning the placing of plant protection products on the market
and repealing Council Directives 79/117/EEC and 91/414/EEC

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and
in particular Article 37(2), Article 95 and Article 152(4)(b) thereof,

Having regard to the proposal from the Commission,

Having regard to the opinion of the European Economic and Social
Committee (1),

Having regard to the opinion of the Committee of the Regions (?),

Acting in accordance with the procedure laid down in Article 251 of the

Treaty (%),

Whereas:

(1)  Council Directive 91/414/EEC of 15 July 1991 concerning the
placing of plant protection products on the market (*) provides for
rules governing plant protection products and the active
substances contained in those products.

(2)  Following the progress report presented by the Commission
under Directive 91/414/EEC, the European Parliament by its
Resolution of 30 May 2002 (°) and the Council in its Conclusions
of 12 December 2001 asked the Commission to review Directive
91/414/EEC and identified a number of issues for the
Commission to address.

(3) In the light of the experience gained from the application of
Directive 91/414/EEC and of recent scientific and technical
developments, that Directive should be replaced.

(4 By way of simplification, the new act should also repeal Council
Directive 79/117/EEC of 21 December 1978 prohibiting the
placing on the market and use of plant protection products
containing certain active substances (°).

(1) OJ C 175, 27.7.2007, p. 44.

(3 OJ C 146, 30.6.2007, p. 48.

(®) Opinion of the European Parliament of 23 October 2007 (OJ C 263 E,
16.10.2008, p. 181), Council Common Position of 15 September 2008 (OJ
C 266 E, 21.10.2008, p. 1) and European Parliament Position of 13 January
2009 (not yet published in the Official Journal). Council Decision of
24 September 2009.

(*) OJ L 230, 19.8.1991, p. 1.

(®) OJ C 187 E, 7.8.2003, p. 173.

(®) OJ L 33, 8.2.1979, p. 36.
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)

(6)

()

®)

&)

(10)

()

To simplify application of the new act and to ensure consistency
throughout the Member States, it should take the form of a
Regulation.

Plant production has a very important place in the Community.
One of the most important ways of protecting plants and plant
products against harmful organisms, including weeds, and of
improving agricultural production is the use of plant protection
products.

Plant protection products can however also have non-beneficial
effects on plant production. Their use may involve risks and
hazards for humans, animals and the environment, especially if
placed on the market without having been officially tested and
authorised and if incorrectly used.

The purpose of this Regulation is to ensure a high level of
protection of both human and animal health and the environment
and at the same time to safeguard the competitiveness of
Community agriculture. Particular attention should be paid to
the protection of vulnerable groups of the population, including
pregnant women, infants and children. The precautionary
principle should be applied and this Regulation should ensure
that industry demonstrates that substances or products produced
or placed on the market do not have any harmful effect on human
or animal health or any unacceptable effects on the environment.

In order to remove as far as possible obstacles to trade in plant
protection products existing due to the different levels of
protection in the Member States, this Regulation should also
lay down harmonised rules for the approval of active substances
and the placing on the market of plant protection products,
including the rules on the mutual recognition of authorisations
and on parallel trade. The purpose of this Regulation is thus to
increase the free movement of such products and availability of
these products in the Member States.

Substances should only be included in plant protection products
where it has been demonstrated that they present a clear benefit
for plant production and they are not expected to have any
harmful effect on human or animal health or any unacceptable
effects on the environment. In order to achieve the same level of
protection in all Member States, the decision on acceptability or
non-acceptability of such substances should be taken at
Community level on the basis of harmonised criteria. These
criteria should be applied for the first approval of an active
substance under this Regulation. For active substances already
approved, the criteria should be applied at the time of renewal
or review of their approval.

The development of non-animal test methods should be promoted
in order to produce safety data relevant to humans and to replace
animal studies currently in use.
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In the interest of predictability, efficiency and consistency, a
detailed procedure should be laid down for assessing whether
an active substance can be approved. The information to be
submitted by interested parties for the purposes of approval of
a substance should be specified. In view of the amount of work
connected with the approval procedure, it is appropriate that the
evaluation of such information be performed by a Member State
acting as a rapporteur for the Community. To ensure consistency
in evaluation, an independent scientific review should be
performed by the European Food Safety Authority established
by Regulation (EC) No 178/2002 of the European Parliament
and of the Council of 28 January 2002 laying down the
general principles and requirements of food law, establishing
the European Food Safety Authority and laying down procedures
in matters of food safety (') (the Authority). It should be clarified
that the Authority performs a risk assessment whilst the
Commission should perform the risk management role and take
the final decision on an active substance. Provisions should be
included to ensure the transparency of the evaluation process.

For ethical reasons, the assessment of an active substance or a
plant protection product should not be based on tests or studies
involving the deliberate administration of the active substance or
plant protection product to humans with the purpose of deter-
mining a human ‘no observed effect level” of an active substance.
Similarly, toxicological studies carried out on humans should not
be used to lower the safety margins for active substances or plant
protection products.

To speed up the approval of active substances, strict deadlines
should be established for the different procedural steps.

In the interest of safety, the approval period for active substances
should be limited in time. The approval period should be propor-
tionate to the possible risks inherent in the use of such
substances. Experience gained from the actual use of plant
protection products containing the substances concerned and
any developments in science and technology should be taken
into account when any decision regarding the renewal of an
approval is taken. The renewal of the approval should be for a
period not exceeding 15 years.

The possibility of amending or withdrawing the approval of an
active substance in cases where the criteria for approval are no
longer satisfied, or where compliance with Directive 2000/60/EC
of the European Parliament and of the Council of 23 October
2000 establishing a framework for Community action in the field
of water policy (?) is compromised, should be provided for under
certain conditions.

The evaluation of an active substance may reveal that it presents
considerably less of a risk than other substances. In order to
favour the inclusion of such a substance in plant protection
products, it is appropriate to identify such substances and to
facilitate the placing on the market of plant protection products
containing them. Incentives should be given for the placing on
the market of low-risk plant protection products.

L 31, 1.2.2002, p. 1.

L 327, 22.12.2000, p. 1.
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(18)

(19)

(20)

(2]

(22)

(23)

24

(25)

Certain substances which are not predominantly used as plant
protection products may be of value for plant protection, but
the economic interest of applying for approval may be limited.
Therefore, specific provisions should ensure that such substances,
as far as their risks are acceptable, may also be approved for
plant protection use.

Some active substances with certain properties should be
identified at Community level as candidates for substitution.
Member States should regularly examine plant protection
products containing such active substances with the aim of
replacing them by plant protection products containing active
substances which require less risk mitigation or by
non-chemical control or prevention methods.

In certain Member States non-chemical control or prevention
methods, which are significantly safer for human and animal
health and for the environment, have been established and
generally applied for certain uses. In exceptional cases Member
States should also be able to apply the comparative assessment
when granting authorisation for plant protection products.

In addition to active substances, plant protection products may
contain safeners or synergists for which similar rules should be
provided. The technical rules necessary for the evaluation of such
substances should be established. Substances currently on the
market should only be evaluated after those rules have been
established.

Plant protection products may also contain co-formulants. It is
appropriate to provide a list of co-formulants which should not be
included in plant protection products.

Plant protection products containing active substances can be
formulated in many ways and used on a variety of plants and
plant products, under different agricultural, plant health and envi-
ronmental (including climatic) conditions. Authorisations for
plant protection products should therefore be granted by
Member States.

The provisions governing authorisation must ensure a high
standard of protection. In particular, when granting authorisations
of plant protection products, the objective of protecting human
and animal health and the environment should take priority over
the objective of improving plant production. Therefore, it should
be demonstrated, before plant protection products are placed on
the market, that they present a clear benefit for plant production
and do not have any harmful effect on human or animal health,
including that of vulnerable groups, or any unacceptable effects
on the environment.

In the interest of predictability, efficiency and consistency,
criteria, procedures and conditions for the authorisation of plant
protection products should be harmonised, account being taken of
the general principles of protection of human and animal health
and the environment.
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(26)
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(28)

(29)

(30)

(€1))

Where the decision on approval cannot be finalised within the
period provided for due to reasons not falling under the respon-
sibility of the applicant, Member States should be able to grant
the provisional authorisations for a limited period in order to
facilitate the transition to the approval procedure provided for
under this Regulation. In the light of the experience gained
from the approval of the active substances under this Regulation,
the provisions on provisional authorisations should cease to apply
or be extended after the period of five years, if necessary.

The active substances contained in a plant protection product can
be produced by different manufacturing processes, leading to
differences in specifications. Such differences may have safety
implications. For efficiency reasons, a harmonised procedure at
Community level should be provided for the assessment of those
differences.

Good administrative cooperation between Member States should
be increased during all steps of the authorisation procedure.

The principle of mutual recognition is one of the means of
ensuring the free movement of goods within the Community.
To avoid any duplication of work, to reduce the administrative
burden for industry and for Member States and to provide for
more harmonised availability of plant protection products, auth-
orisations granted by one Member State should be accepted by
other Member States where agricultural, plant health and envi-
ronmental (including climatic) conditions are comparable.
Therefore, the Community should be divided into zones with
such comparable conditions in order to facilitate such mutual
recognition. However, environmental or agricultural circum-
stances specific to the territory of one or more Member States
might require that, on application, Member States recognise or
amend an authorisation issued by another Member State, or
refuse to authorise the plant protection product in their territory,
where justified as a result of specific environmental or agri-
cultural circumstances or where the high level of protection of
both human and animal health and the environment required by
this Regulation cannot be achieved. It should also be possible to
impose appropriate conditions having regard to the objectives laid
down in the National Action Plan adopted in accordance with
Directive 2009/128/EC of the European Parliament and of the
Council of 21 October 2009 establishing a framework for
Community action to achieve a sustainable use of pesticides ().

The economic incentive for industry to apply for an authorisation
is limited for certain uses. In order to ensure that diversification
of agriculture and horticulture is not jeopardised by the lack of
availability of plant protection products, specific rules should be
established for minor uses.

Where identical plant protection products are authorised in
different Member States, a simplified procedure for granting a
parallel trade permit should be provided for in this Regulation,
in order to facilitate the trade between Member States of such
products.

(") See page 71 of this Official Journal.
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(32)

(33)

(34

(335)

(36)

(37

(3%)

In exceptional cases, Member States should be permitted to
authorise plant protection products not complying with the
conditions provided for in this Regulation, where it is
necessary to do so because of a danger or threat to plant
production or ecosystems which cannot be contained by any
other reasonable means. Such temporary authorisations should
be reviewed at Community level.

Community seeds legislation provides for free movement of seeds
within the Community but does not contain a specific provision
concerning seeds treated with plant protection products. Such a
provision should therefore be included in this Regulation. If
treated seeds constitute a serious risk to human or animal
health or to the environment, Member States should have the
possibility of taking protective measures.

To promote innovation, special rules should be established
permitting the use of plant protection products in experiments
even where they have not yet been authorised.

To ensure a high level of protection of human and animal health
and the environment, plant protection products should be used
properly, in accordance with their authorisation, having regard to
the principles of integrated pest management and giving priority
to non-chemical and natural alternatives wherever possible. The
Council should include in the statutory management requirement
referred to in Annex III to Council Regulation (EC)
No 1782/2003 of 29 September 2003 establishing common
rules for direct support schemes under the common agricultural
policy and establishing certain support schemes for farmers (1),
the principles of integrated pest management, including good
plant protection practice and non-chemical methods of plant
protection and pest and crop management.

In addition to this Regulation and Directive 2009/128/EC, a
thematic strategy on the sustainable use of pesticides was
adopted. In order to achieve coherence between these
instruments, the user should know from the product label
where, when and under what circumstances a plant protection
product may be used.

A system of exchange of information should be established.
Member States should make available to each other, the
Commission and the Authority the particulars and scientific docu-
mentation submitted in connection with applications for authori-
sation of plant protection products.

Adjuvants may be used to increase the efficacy of a plant
protection product. Their placing on the market or use should
be forbidden where they contain a co-formulant which has been
prohibited. The technical rules necessary for the authorisation
should be established.

(1) OJ L 270, 21.10.2003, p. 1.
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Studies represent a major investment. This investment should be
protected in order to stimulate research. For this reason, tests and
studies, other than those involving vertebrate animals, which will
be subject to obligatory data sharing, lodged by one applicant
with a Member State should be protected against use by
another applicant. This protection should, however, be limited
in time in order to allow competition. It should also be limited
to studies which are genuinely necessary for regulatory purposes,
to avoid applicants artificially extending the period of protection
by submitting new studies which are not necessary. Business
operators, in particular small and medium sized enterprises,
should have the same opportunities in respect of market access.

The use of non-animal test methods and other risk assessment
strategies should be promoted. Animal testing for the purposes of
this Regulation should be minimised and tests on vertebrates
should be undertaken as a last resort. In accordance with
Council Directive 86/609/EEC of 24 November 1986 on the
approximation of laws, regulations and administrative provisions
of the Member States regarding the protection of animals used for
experimental and other scientific purposes ('), tests on vertebrate
animals must be replaced, restricted or refined. Therefore, rules
should be laid down to avoid duplicative testing and duplication
of tests and studies on vertebrates should be prohibited. For the
purpose of developing new plant protection products, there
should be an obligation to allow access to studies on vertebrates
on reasonable terms and the results and the costs of tests and
studies on animals should be shared. In order to allow operators
to know what studies have been carried out by others, Member
States should keep a list of such studies even where they are not
covered by the above system of compulsory access.

As different rules are applied by Member States, the Commission
and the Authority in relation to access to and confidentiality of
documents, it is appropriate to clarify the provisions concerning
access to information contained in the documents in the
possession of these authorities and the confidentiality of these
documents.

Directive 1999/45/EC of the European Parliament and of the
Council of 31 May 1999 concerning the approximation of the
laws, regulations and administrative provisions of the Member
States relating to the classification, packaging and labelling of
dangerous preparations (?) applies to the classification,
packaging and labelling of plant protection products. However,
to improve further the protection of users of plant protection
products, of consumers of plants and plant products and of the
environment, further specific rules are appropriate which take
account of the specific conditions of use of plant protection
products.

L 358, 18.12.1986, p. 1.

L 200, 30.7.1999, p. 1.
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To ensure that advertisements do not mislead users of plant
protection products or the public, it is appropriate to lay down
rules on the advertising of those products.

Provisions on record-keeping and information about the use of
plant protection products should be established in order to raise
the level of protection of human and animal health and the
environment by ensuring the traceability of potential exposure,
to increase the efficiency of monitoring and control and to reduce
the costs of monitoring water quality.

Provisions on control and inspection arrangements with regard to
the marketing and use of plant protection products should ensure
correct, safe and harmonised implementation of the requirements
laid down in this Regulation in order to achieve a high level of
protection of both human and animal health and the environment.

Regulation (EC) No 882/2004 of the European Parliament and of
the Council of 29 April 2004 on official controls performed to
ensure the verification of compliance with feed and food law,
animal health and animal welfare rules (') provides for control
measures for the use of plant protection products at all stages of
the production of food, including record-keeping on the use of
plant protection products. Similar rules on monitoring and
controls relating to the storage and use of plant protection
products not covered by Regulation (EC) No 882/2004 should
be adopted by the Commission. The bureaucratic burden on
farmers should be as limited as possible.

The measures provided for in this Regulation should apply
without prejudice to other Community legislation, in particular
Directive 2009/128/EC, Directive 2000/60/EC, Regulation (EC)
No 396/2005 of the European Parliament and of the Council of
23 February 2005 on maximum residue levels of pesticides in or
on food and feed of plant and animal origin () and Community
legislation on the protection of workers and anyone concerned
with the contained use and deliberate release of genetically
modified organisms.

It is necessary to establish procedures for the adoption of
emergency measures in situations where an approved active
substance, a safener, a synergist or a plant protection product is
likely to constitute a serious risk to human or animal health or the
environment.

Member States should lay down rules on penalties applicable to
infringements of this Regulation and should take the measures
necessary to ensure that they are implemented.

L 165, 30.4.2004, p. 1.

L 70, 16.3.2005, p. 1.
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(54

(55)

(56)

(57)

General civil and criminal liability in the Member States of the
manufacturer and, where applicable, of the person responsible for
placing the plant protection product on the market or using it
should remain applicable.

Member States should have the possibility of recovering the costs
of the procedures associated with the application of this Regu-
lation from those seeking to place, or placing, plant protection
products or adjuvants on the market and from those applying for
the approval of active substances, safeners or synergists.

Member States should designate the necessary national competent
authorities.

The Commission should facilitate the application of this Regu-
lation. Therefore, it is appropriate to provide for the necessary
financial resources and the possibility of amending certain
provisions of this Regulation in the light of experience or of
developing technical notes for guidance.

The measures necessary for the implementation of this Regulation
should be adopted in accordance with Council Decision
1999/468/EC of 28 June 1999 laying down the procedures for
the exercise of implementing powers conferred on the
Commission ().

In particular, the Commission should be empowered to adopt
harmonised methods to determine the nature and quantity of
active substances, safeners and synergists, and where appropriate
of relevant impurities and co-formulants, and maximum quantities
of plant protection products to be released, and to adopt Regu-
lations concerning labelling requirements, controls and rules for
adjuvants, establishing a work programme for safeners and
synergists, including their data requirements, postponing the
expiry of the approval period, extending the date for provisional
authorisations, setting the information requirements for parallel
trade and on inclusion of co-formulants, as well as amendments
to the Regulations on data requirements and on uniform prin-
ciples for evaluation and authorisation and to the Annexes.
Since those measures are of general scope and are designed to
amend non-essential elements of this Regulation, inter alia, by
supplementing it with new non-essential elements, they must be
adopted in accordance with the regulatory procedure with
scrutiny provided for in Article 5a of Decision 1999/468/EC.

On grounds of efficiency, the normal time limits for the regu-
latory procedure with scrutiny should be curtailed for the
adoption of a Regulation postponing the expiry of the approval
period for a period sufficient to examine the application.

Furthermore, it is appropriate to transfer certain current provisions
set out in the Annexes to Directive 91/414/EEC into separate
legal instruments to be adopted by the Commission within 18
months after the entry into force of this Regulation. Since these
current provisions should be, as a first step, transferred into new
legal instruments and thus be adopted without any substantial
modification, the advisory procedure is the most appropriate.

(') OJ L 184, 17.7.1999, p. 23.
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(58) It is also appropriate to use the advisory procedure to adopt some
purely technical measures, in particular technical guidelines in
view of their non-binding character.

(59) Certain provisions of Directive 91/414/EEC should remain
applicable during the transitional period,

HAVE ADOPTED THIS REGULATION:

CHAPTER 1
GENERAL PROVISIONS

Article 1

Subject matter and purpose

1. This Regulation lays down rules for the authorisation of plant
protection products in commercial form and for their placing on the
market, use and control within the Community.

2. This Regulation lays down both rules for the approval of active
substances, safeners and synergists, which plant protection products
contain or consist of, and rules for adjuvants and co-formulants.

3. The purpose of this Regulation is to ensure a high level of
protection of both human and animal health and the environment and
to improve the functioning of the internal market through the harmon-
isation of the rules on the placing on the market of plant protection
products, while improving agricultural production.

4. The provisions of this Regulation are underpinned by the
precautionary principle in order to ensure that active substances or
products placed on the market do not adversely affect human or
animal health or the environment. In particular, Member States shall
not be prevented from applying the precautionary principle where
there is scientific uncertainty as to the risks with regard to human or
animal health or the environment posed by the plant protection products
to be authorised in their territory.

Article 2
Scope

1. This Regulation shall apply to products, in the form in which they
are supplied to the user, consisting of or containing active substances,
safeners or synergists, and intended for one of the following uses:

(a) protecting plants or plant products against all harmful organisms or
preventing the action of such organisms, unless the main purpose of
these products is considered to be for reasons of hygiene rather than
for the protection of plants or plant products;

(b) influencing the life processes of plants, such as substances
influencing their growth, other than as a nutrient;
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(c) preserving plant products, in so far as such substances or products
are not subject to special Community provisions on preservatives;

(d) destroying undesired plants or parts of plants, except algae unless
the products are applied on soil or water to protect plants;

(e) checking or preventing undesired growth of plants, except algae
unless the products are applied on soil or water to protect plants.

These products are referred to as ‘plant protection products’.

2. This Regulation shall apply to substances, including
micro-organisms having general or specific action against harmful
organisms or on plants, parts of plants or plant products, referred to
as ‘active substances’.

3. This Regulation shall apply to the following:

(a) substances or preparations which are added to a plant protection
product to eliminate or reduce phytotoxic effects of the plant
protection product on certain plants, referred to as ‘safeners’;

(b) substances or preparations which, while showing no or only weak
activity as referred to in paragraph 1, can give enhanced activity to
the active substance(s) in a plant protection product, referred to as
‘synergists’;

(c) substances or preparations which are used or intended to be used in
a plant protection product or adjuvant, but are neither active
substances nor safeners or synergists, referred to as ‘co-formulants’;

(d) substances or preparations which consist of co-formulants or prep-
arations containing one or more co-formulants, in the form in which
they are supplied to the user and placed on the market to be mixed
by the user with a plant protection product and which enhance its
effectiveness or other pesticidal properties, referred to as
‘adjuvants’.

Article 3

Definitions

For the purposes of this Regulation, the following definitions shall
apply:

1. ‘residues’ means one or more substances present in or on plants or
plant products, edible animal products, drinking water or elsewhere
in the environment and resulting from the use of a plant protection
product, including their metabolites, breakdown or reaction
products;

2. ‘substances’ means chemical elements and their compounds, as they
occur naturally or by manufacture, including any impurity
inevitably resulting from the manufacturing process;

3. ‘preparations’ means mixtures or solutions composed of two or
more substances intended for use as a plant protection product or
as an adjuvant;
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4. ‘substance of concern’ means any substance which has an inherent
capacity to cause an adverse effect on humans, animals or the
environment and is present or is produced in a plant protection
product in sufficient concentration to present risks of such an effect.

Such substances include, but are not limited to, substances meeting
the criteria to be classified as hazardous in accordance with
Regulation (EC) No 1272/2008 of the European Parliament and
of the Council of 16 December 2008 on classification, labelling
and packaging of substances and mixtures ('), and present in the
plant protection product at a concentration leading the product to be
regarded as dangerous within the meaning of Article 3 of Directive
1999/45/EC;

5. ‘plants’ means live plants and live parts of plants, including fresh
fruit, vegetables and seeds;

6. ‘plant products’ means products of plant origin in an unprocessed
state or having undergone only simple preparation, such as milling,
drying or pressing, but excluding plants;

7. ‘harmful organisms’ means any species, strain or biotype belonging
to the animal kingdom or plant kingdom or pathogenic agent
injurious to plants or plant products;

8. ‘non-chemical methods’ means alternative methods to chemical
pesticides for plant protection and pest management, based on
agronomic techniques such as those referred to in point 1 of
Annex III to Directive 2009/128/EC, or physical, mechanical or
biological pest control methods;

9. ‘placing on the market’ means the holding for the purpose of sale
within the Community, including offering for sale or any other form
of transfer, whether free of charge or not, and the sale, distribution,
and other forms of transfer themselves, but not the return to the
previous seller. Release for free circulation into the territory of the
Community shall constitute placing on the market for the purposes
of this Regulation;

10. ‘authorisation of a plant protection product’ means an adminis-
trative act by which the competent authority of a Member State
authorises the placing on the market of a plant protection product
in its territory;

11. ‘producer’ means a person who manufactures plant protection
products, active substances, safeners, synergists, co-formulants or
adjuvants on his own, or who contracts this manufacturing to
another party, or a person designated by the manufacturer as his
sole representative for the purpose of compliance with this Regu-
lation;

12. ‘letter of access’ means an original document by which the owner
of data protected under this Regulation agrees to the use of such
data under the specific terms and conditions by the competent
authority for the purpose of granting an authorisation of a plant
protection product or an approval of an active substance,
synergist or safener for the benefit of another applicant;

(') OJ L 353, 31.12.2008, p. 1.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1

Q)
Q)

‘environment’ means waters (including ground, surface, transitional,
coastal and marine), sediment, soil, air, land, wild species of fauna
and flora, and any interrelationship between them, and any rela-
tionship with other living organisms;

‘vulnerable groups’ means persons needing specific consideration
when assessing the acute and chronic health effects of plant
protection products. These include pregnant and nursing women,
the unborn, infants and children, the elderly and workers and
residents subject to high pesticide exposure over the long term;

‘micro-organisms’ means any microbiological entity, including
lower fungi and viruses, cellular or non-cellular, capable of repli-
cation or of transferring genetic material,

‘genetically modified organisms’ means organisms in which the
genetic material has been altered within the meaning of Article 2(2)
of Directive 2001/18/EC of the European Parliament and of the
Council of 12 March 2001 on the deliberate release into the
environment of genetically modified organisms (1);

‘zone’ means a group of Member States as defined in Annex I.

For the purpose of use in greenhouses, as post-harvest treatment,
for treatment of empty storage rooms and for seed treatment the
zone means all zones defined in Annex I;

‘good plant protection practice’ means a practice whereby the
treatments with plant protection products applied to given plants
or plant products, in conformity with the conditions of their auth-
orised uses, are selected, dosed and timed to ensure acceptable
efficacy with the minimum quantity necessary, taking due account
of local conditions and of the possibilities for cultural and
biological control;

‘good laboratory practice’ means a practice as defined in point 2.1
of Annex I to Directive 2004/10/EC of the European Parliament
and of the Council of 11 February 2004 on the harmonisation of
laws, regulations and administrative provisions relating to the appli-
cation of the principles of good laboratory practice and the verifi-
cation of their applications for tests on chemical substances (%);

‘good experimental practice’ means a practice in accordance with
the provisions of European and Mediterranean Plant Protection
Organisation (EPPO) Guidelines 181 and 152,

‘data protection” means the temporary right of the owner of a test or
study report to prevent it being used for the benefit of another
applicant;

‘rapporteur Member State’ means the Member State which
undertakes the task of evaluating an active substance, safener or
synergist;

0J L 106, 17.4.2001, p. 1.
0J L 50, 20.2.2004, p. 44.
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23.

24.

25.

26.

27.

28.

29.

30.

31

32.

‘tests and studies’ means investigations or experiments whose
purpose is to determine the properties and behaviour of an active
substance or of plant protection products, predict exposure to active
substances and/or their relevant metabolites, determine safe levels
of exposure and establish conditions for the safe use of plant
protection products;

‘authorisation holder’ means any natural or legal person holding an
authorisation of a plant protection product;

‘professional user’ means a professional user as defined in
Article 3(1) of Directive 2009/128/EC;

‘minor use’ means use of a plant protection product in a particular
Member State on plants or plant products which are:

(a) not widely grown in that Member State; or
(b) widely grown, to meet an exceptional plant protection need,

‘greenhouse’ means a walk-in, static, closed place of crop
production with a usually translucent outer shell, which allows
controlled exchange of material and energy with the surroundings
and prevents release of plant protection products into the
environment.

For the purpose of this Regulation, closed places of plant
production where the outer shell is not translucent (for example,
for production of mushrooms or witloof) are also considered as
greenhouses;

‘post-harvest treatment’ means treatment of plants or plant products
after harvest in an isolated space where no run-off is possible, for
example in a warehouse;

‘biodiversity’ means variability among living organisms from all
sources, including terrestrial, marine and other aquatic ecosystems
and the ecological complexes of which they are part; this variability
may include diversity within species, between species and of
ecosystems;

‘competent authority’ means any authority or authorities of a
Member State responsible for carrying out the tasks established
under this Regulation;

‘advertisement’ means a means of promoting the sale or use of
plant protection products (to anyone other than the authorisation
holder, the person placing the plant protection product on the
market and their agents) by printed or electronic media;

‘metabolite’ means any metabolite or a degradation product of an
active substance, safener or synergist, formed either in organisms or
in the environment.

A metabolite is deemed relevant if there is a reason to assume that
it has intrinsic properties comparable to the parent substance in
terms of its biological target activity, or that it poses a higher or
comparable risk to organisms than the parent substance or that it
has certain toxicological properties that are considered unac-
ceptable. Such a metabolite is relevant for the overall approval
decision or for the definition of risk mitigation measures;
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33. ‘impurity’ means any component other than the pure active
substance and/or variant which is present in the technical material
(including components originating from the manufacturing process
or from degradation during storage).

CHAPTER 1I

ACTIVE SUBSTANCES, SAFENERS, SYNERGISTS AND
CO-FORMULANTS

SECTION 1

Active substances

Subsection 1

Requirements and conditions for approval

Article 4

Approval criteria for active substances

1. An active substance shall be approved in accordance with
Annex II if it may be expected, in the light of current scientific and
technical knowledge, that, taking into account the approval criteria set
out in points 2 and 3 of that Annex, plant protection products containing
that active substance meet the requirements provided for in paragraphs 2
and 3.

The assessment of the active substance shall first establish whether the
approval criteria set out in points 3.6.2 to 3.6.4 and 3.7 of Annex II are
satisfied. If these criteria are satisfied the assessment shall continue to
establish whether the other approval criteria set out in points 2 and 3 of
Annex II are satisfied.

2. The residues of the plant protection products, consequent on appli-
cation consistent with good plant protection practice and having regard
to realistic conditions of use, shall meet the following requirements:

(a) they shall not have any harmful effects on human health, including
that of vulnerable groups, or animal health, taking into account
known cumulative and synergistic effects where the scientific
methods accepted by the Authority to assess such effects are
available, or on groundwater;

(b) they shall not have any unacceptable effect on the environment.

For residues which are of toxicological, ecotoxicological, environmental
or drinking water relevance, there shall be methods in general use for
measuring them. Analytical standards shall be commonly available.

3. A plant protection product, consequent on application consistent
with good plant protection practice and having regard to realistic
conditions of use, shall meet the following requirements:

(a) it shall be sufficiently effective;

(b) it shall have no immediate or delayed harmful effect on human
health, including that of vulnerable groups, or animal health,
directly or through drinking water (taking into account substances
resulting from water treatment), food, feed or air, or consequences
in the workplace or through other indirect effects, taking into
account known cumulative and synergistic effects where the
scientific methods accepted by the Authority to assess such
effects are available; or on groundwater;
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(c) it shall not have any unacceptable effects on plants or plant
products;

(d) it shall not cause unnecessary suffering and pain to vertebrates to be
controlled;

(e) it shall have no unacceptable effects on the environment, having
particular regard to the following considerations where the scientific
methods accepted by the Authority to assess such effects are
available:

(i) its fate and distribution in the environment, particularly
contamination of surface waters, including estuarine and
coastal waters, groundwater, air and soil taking into account
locations distant from its use following long-range environ-
mental transportation;

(i) its impact on non-target species, including on the ongoing
behaviour of those species;

(iii) its impact on biodiversity and the ecosystem.

4.  The requirements of paragraphs 2 and 3 shall be evaluated in the
light of uniform principles as referred to in Article 29(6).

5. For approval of an active substance, paragraphs 1, 2 and 3 shall be
deemed to be satisfied where this has been established with respect to
one or more representative uses of at least one plant protection product
containing that active substance.

6. In relation to human health, no data collected on humans shall be
used to lower the safety margins resulting from tests or studies on
animals.

7. By way of derogation from paragraph 1, where on the basis of
documented evidence included in the application an active substance is
necessary to control a serious danger to plant health which cannot be
contained by other available means including non-chemical methods,
such active substance may be approved for a limited period necessary
to control that serious danger but not exceeding five years even if it
does not satisfy the criteria set out in points 3.6.3, 3.6.4, 3.6.5 or 3.8.2
of Annex II, provided that the use of the active substance is subject to
risk mitigation measures to ensure that exposure of humans and the
environment is minimised. For such substances maximum residue
levels shall be set in accordance with Regulation (EC) No 396/2005.

This derogation shall not apply to active substances which are or have
to be classified in accordance with Regulation (EC) No 1272/2008, as
carcinogenic category 1A, carcinogenic category 1B without a
threshold, or toxic for reproduction category 1A.

Member States may authorise plant protection products containing
active substances approved in accordance with this paragraph only
when it is necessary to control that serious danger to plant health in
their territory.

At the same time, they shall draw up a phasing out plan concerning the
control of the serious danger by other means, including non-chemical
methods, and shall without delay transmit that plan to the Commission.
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Article 5

First approval

First approval shall be for a period not exceeding 10 years.

Article 6

Conditions and restrictions

Approval may be subject to conditions and restrictions including:
(a) the minimum degree of purity of the active substance;
(b) the nature and maximum content of certain impurities;

(c) restrictions arising from the evaluation of the information referred to
in Article 8 taking account of the agricultural, plant health and
environmental, including climatic, conditions in question;

(d) type of preparation;
(e) manner and conditions of application;

(f) submission of further confirmatory information to Member States,
the Commission and the European Food Safety Authority, (the
Authority), where new requirements are established during the
evaluation process or as a result of new scientific and technical
knowledge;

(g) designation of categories of users, such as professional and
non-professional;

(h) designation of areas where the use of plant protection products,
including soil treatment products, containing the active substance
may not be authorised or where the use may be authorised under
specific conditions;

(1) the need to impose risk mitigation measures and monitoring after
use;

(j) any other particular conditions that result from the evaluation of
information made available in the context of this Regulation.

Subsection 2

Approval procedure

Article 7

Application

1. An application for the approval of an active substance or for an
amendment to the conditions of an approval shall be submitted by the
producer of the active substance to a Member State, (the rapporteur
Member State), together with a summary and a complete dossier as
provided for in Article 8(1) and (2) or a scientifically reasoned justifi-
cation for not providing certain parts of those dossiers, demonstrating
that the active substance fulfils the approval criteria provided for in
Article 4.

A joint application may be submitted by an association of producers
designated by the producers for the purpose of compliance with this
Regulation.
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The application shall be examined by the Member State proposed by the
applicant, unless another Member State agrees to examine it.

2. Assessment of an application may be performed by a number of
Member States together under a co-rapporteur system.

3. When submitting the application, the applicant may pursuant to
Article 63 request certain information, including certain parts of the
dossier, to be kept confidential and shall physically separate that
information.

Member States shall assess the confidentiality requests. Upon a request
for access to information, the rapporteur Member State shall decide
what information is to be kept confidential.

4. When submitting the application the applicant shall at the same
time join a complete list of tests and studies submitted pursuant to
Article 8(2) and a list of any claims for data protection pursuant to
Article 59.

5. When assessing the application the rapporteur Member State may
at any time consult the Authority.

Article 8

Dossiers
1. The summary dossier shall include the following:

(a) information with respect to one or more representative uses on a
widely grown crop in each zone of at least one plant protection
product containing the active substance, demonstrating that the
approval criteria provided for in Article 4 are met; where the
information submitted does not cover all zones or concern a crop
which is not widely grown, justification for this approach;

(b) for each point of the data requirements for the active substance, the
summaries and results of tests and studies, the name of their owner
and of the person or institute that has carried out the tests and
studies;

(c) for each point of the data requirements for the plant protection
product, the summaries and results of tests and studies, the name
of their owner and of the person or institute that carried out the tests
and studies, relevant to the assessment of the criteria provided for in
Article 4(2) and (3) for one or more plant protection products which
are representative of the uses referred to in point (a), taking into
account the fact that data gaps in the dossier, as provided for in
paragraph 2 of this Article, resulting from the proposed limited
range of representative uses of the active substance, may lead to
restrictions in the approval;

(d) for each test or study involving vertebrate animals, a justification of
the steps taken to avoid animal testing and duplication of tests and
studies on vertebrate animals;

(e) a checklist demonstrating that the dossier provided for in paragraph
2 of this Article is complete in view of the uses applied for;

(f) the reasons why the test and study reports submitted are necessary
for first approval of the active substance or for amendments to the
conditions of the approval;
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(g) where relevant, a copy of an application for a maximum residue
level as referred to in Article 7 of Regulation (EC) No 396/2005 or
a justification for not supplying such information;

(h) an assessment of all information submitted.

2. The complete dossier shall contain the full text of the individual
test and study reports concerning all the information referred to in
points (b) and (c) of paragraph 1. It shall not contain any reports of
tests or studies involving the deliberate administration of the active
substance or the plant protection product to humans.

3.  The format of the summary dossier and the complete dossier shall
be established in accordance with the advisory procedure referred to in
Article 79(2).

4.  The data requirements referred to in paragraphs 1 and 2 shall
contain the requirements for active substances and plant protection
products as set out in Annexes II and III to Directive 91/414/EEC
and laid down in Regulations adopted in accordance with the
advisory procedure referred to in Article 79(2) without any substantial
modifications. Subsequent amendments to these Regulations shall be
adopted in accordance with Article 78(1)(b).

5. Scientific peer-reviewed open literature, as determined by the
Authority, on the active substance and its relevant metabolites dealing
with side-effects on health, the environment and non-target species and
published within the last 10 years before the date of submission of the
dossier shall be added by the applicant to the dossier.

Article 9
Admissibility of the application

1.  Within 45 days of receiving the application, the rapporteur
Member State shall send the applicant a written acknowledgement,
stating the date of receipt, and check whether the dossiers submitted
with the application contain all the elements provided for in Article 8,
using the checklist referred to in point (e) of Article 8(1). It shall also
check the requests for confidentiality referred to in Article 7(3) and the
complete lists of tests and studies submitted pursuant to Article 8(2).

2. Where one or more of the elements provided for in Article 8 are
missing, the rapporteur Member State shall inform the applicant, setting
a period for their submission. Such period shall be a maximum of 3
months.

Where at the end of that period, the applicant has not submitted the
missing elements, the rapporteur Member State shall inform the
applicant, the other Member States and the Commission that the appli-
cation is inadmissible.

A new application for the same substance may be submitted at any time.

3. Where the dossiers submitted with the application contain all the
elements provided for in Article 8, the rapporteur Member State shall
notify the applicant, the other Member States, the Commission and the
Authority of the admissibility of the application and start assessing the
active substance.
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After receiving that notification, the applicant shall immediately forward
the dossiers as provided for in Article 8 to the other Member States, the
Commission and the Authority, including the information about those
parts of the dossiers in respect of which confidentiality has been
requested as referred to in Article 7(3).

Article 10

Access to the summary dossier

The Authority shall without delay make the summary dossier referred to
in Article 8(1) available to the public, excluding any information in
respect of which confidential treatment has been requested and
justified pursuant to Article 63, unless there is an overriding public
interest in its disclosure.

Article 11

Draft assessment report

1. Within 12 months of the date of the notification provided for in
the first subparagraph of Article 9(3), the rapporteur Member State shall
prepare and submit to the Commission, with a copy to the Authority, a
report, referred to as the ‘draft assessment report’, assessing whether the
active substance can be expected to meet the approval criteria provided
for in Article 4.

2. The draft assessment report shall also include where relevant, a
proposal to set maximum residue levels.

The rapporteur Member State shall make an independent, objective and
transparent assessment in the light of current scientific and technical
knowledge.

Where, pursuant to Article 4(1), the assessment establishes that the
approval criteria set out in points 3.6.2 to 3.6.4 and 3.7 of Annex II
are not satisfied, the draft assessment report shall be limited to those
parts of the assessment.

3. Where the rapporteur Member State needs additional studies or
information, it shall set a period in which the applicant must supply
those studies or that information. In that case, the 12-month period shall
be extended by the additional period granted by the rapporteur Member
State. The additional period shall be of a maximum of 6 months and
shall cease at the moment when the additional information is received
by the rapporteur Member State. It shall inform the Commission and the
Authority accordingly.

Where at the end of the additional period, the applicant has not
submitted the additional studies or information, the rapporteur
Member State shall inform the applicant, the Commission and the
Authority and shall state the missing elements in the assessment
included in the draft assessment report.

4. The format of the draft assessment report shall be established in
accordance with the advisory procedure referred to in Article 79(2).

Article 12

Conclusion by the Authority

1. The Authority shall circulate the draft assessment report received
from the rapporteur Member State to the applicant and the other
Member States at the latest 30 days after its receipt. It shall ask the
applicant to circulate an update of the dossier where applicable to the
Member States, the Commission and the Authority.
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The Authority shall make the draft assessment report available to the
public, after giving the applicant two weeks to request, pursuant to
Article 63, that certain parts of the draft assessment report be kept
confidential.

The Authority shall allow a period of 60 days for the submission of
written comments.

2. The Authority, where appropriate shall organise a consultation of
experts, including experts from the rapporteur Member State.

Within 120 days of the end of the period provided for the submission of
written comments, the Authority shall adopt a conclusion in the light of
current scientific and technical knowledge using guidance documents
available at the time of application on whether the active substance
can be expected to meet the approval criteria provided for in
Article 4 and shall communicate it to the applicant, the Member
States and the Commission and shall make it available to the public.
In the event of a consultation as provided for in this paragraph, the 120-
day period shall be extended by 30 days.

Where appropriate, the Authority shall address in its conclusion the risk
mitigation options identified in the draft assessment report.

3. Where the Authority needs additional information, it shall set a
period of a maximum of 90 days for the applicant to supply it to the
Member States, the Commission and the Authority.

The rapporteur Member State shall assess the additional information and
submit it to the Authority without delay and at the latest within 60 days
after receipt of the additional information. In that case the 120-day
period provided for in paragraph 2 shall be extended by a period
which shall cease at the moment when the additional assessment is
received by the Authority.

The Authority may ask the Commission to consult a Community
reference laboratory, designated pursuant to Regulation (EC)
No 882/2004 for the purposes of verifying whether the analytical
method for the determination of the residues proposed by the
applicant is satisfactory and meets the requirements in Article 29(1)(g)
of this Regulation. The applicant shall, if requested by the Community
reference laboratory, provide samples and analytical standards.

4. The conclusion of the Authority shall include details concerning
the evaluation procedure and the properties of the active substance
concerned.

5. The Authority shall establish the format for its conclusion which
shall include details concerning the evaluation procedure and the
properties of the active substance concerned.

6. The time limits for the Authority’s opinion on applications
concerning maximum residue levels set out in Article 11 and for
decisions on applications concerning maximum residue levels set out
in Article 14 of Regulation (EC) No 396/2005 shall be without
prejudice to the time limits laid down in this Regulation.

7. Where the conclusion of the Authority is adopted within the time
limit set out in paragraph 2 of this Article, extended by any additional
period set in accordance with paragraph 3, the provisions of Article 11
of Regulation (EC) No 396/2005 shall not apply and the provisions of
Article 14 of that Regulation shall apply without delay.
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8. Where the conclusion of the Authority is not adopted within the
time limit set out in paragraph 2 of this Article, extended by any
additional period set in accordance with paragraph 3, the provisions
of Articles 11 and 14 of Regulation (EC) No 396/2005 shall apply
without delay.

Article 13
Approval Regulation

1. Within six months of receiving the conclusion from the Authority,
the Commission shall present a report, referred to as ‘the review report’,
and a draft Regulation to the Committee referred to in Article 79(1),
taking into account the draft assessment report by the rapporteur
Member State and the conclusion of the Authority.

The applicant shall be given the possibility to submit comments on the
review report.

2. On the basis of the review report, other factors legitimate to the
matter under consideration and the precautionary principle where the
conditions laid down in Article 7(1) of Regulation (EC) No 178/2002
are relevant, a Regulation shall be adopted in accordance with the
regulatory procedure referred to in Article 79(3), providing that:

(a) an active substance is approved, subject to conditions and
restrictions, as referred to in Article 6, where appropriate;

(b) an active substance is not approved; or
(¢) the conditions of the approval are amended.

3. Where the approval provides for the submission of further
confirmatory information as referred to in Article 6(f), the Regulation
shall provide the time limit to submit the information to the Member
States, the Commission and the Authority.

The rapporteur Member State shall assess the additional information and
submit its assessment to the other Member States, the Commission and
the Authority without delay and at the latest six months after the receipt
of the additional information.

4.  Approved active substances shall be included in the Regulation
referred to in Article 78(3) containing the list of active substances
already approved. The Commission shall maintain a list of approved
active substances electronically available to the public.

Subsection 3

Renewal and review

Article 14

Renewal of approval

1.  On application the approval of an active substance shall be
renewed where it is established that the approval criteria provided for
in Article 4 are satisfied.

Article 4 shall be deemed to be satisfied where this has been established
with respect to one or more representative uses of at least one plant
protection product containing that active substance.

Such renewal of the approval may include conditions and restrictions, as
referred to in Article 6.
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2. The renewal of the approval shall be for a period not exceeding 15
years. The renewal of approval of active substances covered by
Article 4(7) shall be for a period not exceeding five years.

Article 15

Application for renewal

1. The application provided for in Article 14 shall be submitted by a
producer of the active substance to a Member State, with a copy to the
other Member States, the Commission and the Authority, no later than
three years before the expiry of the approval.

2. When applying for renewal, the applicant shall identify new data
he intends to submit and demonstrate that they are necessary, because of
data requirements or criteria which were not applicable at the time of
the last approval of the active substance or because his request is for an
amended approval. The applicant shall at the same time submit a
timetable of any new and ongoing studies.

The applicant shall identify, giving reasons, the parts of the information
submitted that he requests to be kept confidential in accordance with
Article 63 and at the same time any data protection claims pursuant to
Article 59.

Article 16

Access to the information for renewal

The Authority shall, without delay, make available to the public the
information provided by the applicant under Article 15, excluding any
information in respect of which confidential treatment has been
requested and justified pursuant to Article 63, unless there is an over-
riding public interest in its disclosure.

Article 17

Extension of approval period for the duration of the procedure

Where for reasons beyond the control of the applicant it appears that the
approval is likely to expire before a decision has been taken on renewal,
a decision shall be adopted in accordance with the regulatory procedure
referred to in Article 79(3), postponing the expiry of the approval period
for that applicant for a period sufficient to examine the application.

A Regulation postponing the expiry for a period sufficient to examine
the application shall be adopted in accordance with the regulatory
procedure with scrutiny referred to in Article 79(5) where an
applicant could not give the three years’ notice required under
Article 15(1) because the active substance was included in Annex I to
Directive 91/414/EEC for a duration which expired before 14 June
2014.

The length of that period shall be established on the basis of the
following:

(a) the time needed to provide the information requested;
(b) the time needed to complete the procedure;

(c) where appropriate, the need to ensure the establishment of a
coherent work programme, as provided for in Article 18.
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Article 18

Work programme

The Commission may establish a work programme grouping together
similar active substances setting priorities on the basis of safety
concerns for human and animal health or the environment and taking
into account, as far as possible, the need for an effective control and
resistance management of target pest. The programme may require
interested parties to submit all the necessary data to the Member
States, the Commission and the Authority within a period provided
for in the programme.

The programme shall include the following:

(a) the procedures concerning the submission and assessment of appli-
cations for renewal of approvals;

(b) the necessary data to be submitted, including measures to minimise
animal testing, in particular the use of non-animal test methods and
intelligent testing strategies;

(c) the periods for submission of such data;
(d) rules on the submission of new information;
(e) period for assessment and decision making;

(f) the allocation of evaluation of active substances to Member States,
taking into account a balance in the responsibilities and work to be
done among Member States acting as rapporteurs.

Article 19

Implementing measures

A Regulation, adopted in accordance with the regulatory procedure
referred to in Article 79(3), shall set out the provisions necessary for
the implementation of the renewal procedure, including, where relevant,
the implementation of a work programme, as provided for in Article 18.

Article 20

Renewal Regulation

1. A Regulation shall be adopted in accordance with the regulatory
procedure referred to in Article 79(3), providing that:

(a) the approval of an active substance is renewed, subject to conditions
and restrictions where appropriate; or

(b) the approval of an active substance is not renewed.

2. Where the reasons for not renewing the approval do not concern
the protection of health or the environment, the Regulation referred to in
paragraph 1 shall provide for a grace period not exceeding six months
for the sale and distribution, and in addition a maximum of one year for
the disposal, storage, and use of existing stocks of the plant protection
products concerned. The grace period for the sale and distribution shall
take into account the normal period of use of the plant protection
product but the total grace period shall not exceed 18 months.
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In the case of a withdrawal of the approval or if the approval is not
renewed because of the immediate concerns for human health or animal
health or the environment, the plant protection products concerned shall
be withdrawn from the market immediately.

3. Article 13(4) shall apply.

Article 21

Review of approval

1.  The Commission may review the approval of an active substance
at any time. It shall take into account the request of a Member State to
review, in the light of new scientific and technical knowledge and
monitoring data, the approval of an active substance, including where,
after the review of the authorisations pursuant to Article 44(1), there are
indications that the achievement of the objectives established in
accordance with Article 4(1)(a)(iv) and (b)(i) and Article 7(2) and (3)
of Directive 2000/60/EC is compromised.

Where, in the light of new scientific and technical knowledge it
considers that there are indications that the substance no longer
satisfies the approval criteria provided for in Article 4, or further
information required in accordance with Article 6(f) has not been
provided, it shall inform the Member States, the Authority and the
producer of the active substance, setting a period for the producer to
submit its comments.

2. The Commission may ask the Member States and the Authority
for an opinion, or for scientific or technical assistance. The Member
States may provide their comments to the Commission within three
months from the date of the request. The Authority shall provide its
opinion or the results of its work to the Commission within three
months of the date of the request.

3. Where the Commission concludes that the approval criteria
provided for in Article 4 are no longer satisfied, or the further
information required in accordance with Article 6(f) has not been
provided, a Regulation to withdraw or amend the approval shall be
adopted in accordance with the regulatory procedure referred to in
Article 79(3).

Article 13(4) and Article 20(2) shall apply.

Subsection 4

Derogations

Article 22

Low-risk active substances

1. An active substance complying with the criteria provided for in
Article 4 shall be approved for a period not exceeding 15 years by way
of derogation from Article 5, where it is considered a low-risk active
substance and where it may be expected that plant protection products
containing that substance will pose only a low risk to human and animal
health and the environment as provided for in Article 47(1).

2. Atrticles 4 and 6 to 21 and point 5 of Annex II shall apply.
Low-risk active substances shall be listed separately in the Regulation
referred to in Article 13(4).
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3. The Commission may review and if necessary specify new criteria
for approving an active substance as low-risk active substance in
accordance with Article 78(1)(a).

Article 23

Approval criteria for basic substances

1. Basic substances shall be approved in accordance with paragraphs
2 to 6. By way of derogation from Article 5, the approval shall be for
an unlimited period.

For the purpose of paragraphs 2 to 6, a basic substance is an active
substance which:

(a) is not a substance of concern; and

(b) does not have an inherent capacity to cause endocrine disrupting,
neurotoxic or immunotoxic effects; and

(¢) is not predominantly used for plant protection purposes but never-
theless is useful in plant protection either directly or in a product
consisting of the substance and a simple diluent; and

(d) is not placed on the market as a plant protection product.

For the purpose of this Regulation, an active substance which fulfils the
criteria of a ‘foodstuff” as defined in Article 2 of Regulation (EC)
No 178/2002 shall be considered as a basic substance.

2. By way of derogation from Article 4, a basic substance shall be
approved where any relevant evaluations, carried out in accordance with
other Community legislation regulating the use of that substance for
purposes other than for a plant protection product, show that the
substance has neither an immediate or delayed harmful effect on
human or animal health nor an unacceptable effect on the environment.

3. By way of derogation from Article 7 an application for the
approval of a basic substance shall be submitted by a Member State
or by any interested party to the Commission.

The application shall be accompanied by the following information:

(a) any evaluations of its possible effects on human or animal health or
the environment carried out in accordance with other Community
legislation regulating the use of the substance; and

(b) other relevant information on its possible effects on human or
animal health or the environment.

4.  The Commission shall ask the Authority for an opinion, or for
scientific or technical assistance. The Authority shall provide its opinion
or the results of its work to the Commission within 3 months of the date
of the request.

5. Articles 6 and 13 shall apply. Basic substances shall be listed
separately in the Regulation referred to in Article 13(4).

6. The Commission may review the approval of a basic substance at
any time. It may take into account the request of a Member State to
review the approval.

Where the Commission considers that there are indications that the
substance no longer satisfies the criteria provided for in paragraphs 1
to 3 it shall inform the Member States, the Authority and the interested
party, setting a period for their comments to be submitted.
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The Commission shall ask the Authority for an opinion, or for scientific
or technical assistance. The Authority shall provide its opinion or the
results of its work to the Commission within three months of the date of
the request.

Where the Commission concludes that the criteria referred to in
paragraph 1 are no longer satisfied, a Regulation to withdraw or
amend the approval shall be adopted in accordance with the regulatory
procedure referred to in Article 79(3).

Article 24

Candidates for substitution

1. An active substance complying with the criteria provided for in
Article 4 shall be approved, for a period not exceeding seven years, as a
candidate for substitution if it meets one or more of the additional
criteria laid down in point 4 of Annex II. By way of derogation from
Article 14(2), the approval may be renewed once or more for periods
not exceeding seven years.

2. Without prejudice to paragraph 1, Articles 4 to 21 shall apply.
Candidates for substitution shall be listed separately in the Regulation
referred to in Article 13(4).

SECTION 2

Safeners and synergists

Article 25

Approval of safeners and synergists

1. A safener or synergist shall be approved, where it complies with
Article 4.

2. Atrticles 5 to 21 shall apply.

3. Similar data requirements to those referred to in Article 8(4) shall
be defined for safeners and synergists in accordance with the regulatory
procedure with scrutiny referred to in Article 79(4).

Article 26

Safeners and synergists already on the market

By 14 December 2014, a Regulation shall be adopted in accordance
with the regulatory procedure with scrutiny referred to in Article 79(4)
establishing a work programme for the gradual review of synergists and
safeners on the market when that Regulation enters into force. The
Regulation shall include the establishment of data requirements,
including measures to minimise animal testing, notification, evaluation,
assessment and decision-making procedures. It shall require interested
parties to submit all the necessary data to the Member States, the
Commission and the Authority within a specified period.
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SECTION 3

Unacceptable co-formulants

Article 27
Co-formulants

1. A co-formulant shall not be accepted for inclusion in a plant
protection product where it has been established that:

(a) its residues, consequent on application consistent with good plant
protection practice, and having regard to realistic conditions of use,
have a harmful effect on human or animal health or on groundwater
or an unacceptable effect on the environment; or

(b) its use, consequent on application consistent with good plant
protection practice and having regard to realistic conditions of
use, has a harmful effect on human or animal health or an unac-
ceptable effect on plants, plant products or the environment.

2. Co-formulants which are not accepted for inclusion in a plant
protection product pursuant to paragraph 1 shall be included in
Annex III in accordance with the regulatory procedure with scrutiny
referred to in Article 79(4).

3. The Commission may review co-formulants at any time. It may
take into account relevant information provided by Member States.

4.  Article 81(2) shall apply.

5. Detailed rules for the implementation of this Article may be estab-
lished in accordance with the regulatory procedure referred to in
Article 79(3).

CHAPTER 1II
PLANT PROTECTION PRODUCTS

SECTION 1

Authorisation

Subsection 1

Requirements and contents

Article 28
Authorisation for placing on the market and use
1. A plant protection product shall not be placed on the market or

used unless it has been authorised in the Member State concerned in
accordance with this Regulation.

2. By way of derogation from paragraph 1, no authorisation shall be
required in the following cases:

(a) use of products containing exclusively one or more basic
substances;

(b) placing on the market and use of plant protection products for
research or development purposes in accordance with Article 54;
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(c) production, storage or movement of a plant protection product
intended for use in another Member State, provided that the
product is authorised in that Member State and that the Member
State of production, storage or movement has put in place
inspection requirements to ensure that the plant protection product
is not used in its territory;

(d) production, storage or movement of a plant protection product
intended for use in a third country provided that the Member
State of production, storage or movement has put in place
inspection requirements to ensure that the plant protection product
is exported from its territory;

(e) placing on the market and use of plant protection products for
which a parallel trade permit has been granted in accordance with
Article 52.

Article 29

Requirements for the authorisation for placing on the market

1. Without prejudice to Article 50 a plant protection product shall
only be authorised where following the uniform principles referred to in
paragraph 6 it complies with the following requirements:

(a) its active substances, safeners and synergists have been approved,

(b) where its active substance, safener or synergist is produced by a
different source, or by the same source with a change in the manu-
facturing process and/or manufacturing location:

(1) the specification, pursuant to Article 38, does not deviate
significantly from the specification included in the Regulation
approving that substance, safener or synergist; and

(i1) the active substance, safener or synergist has no more harmful
effects within the meaning of Article 4(2) and (3) due to its
impurities than if it had been produced in accordance with the
manufacturing process specified in the dossier that supported
the approval,

(c) its co-formulants are not included in Annex III;

(d) its technical formulation is such that user exposure or other risks are
limited as much as possible without compromising the functioning
of the product;

(e) in the light of current scientific and technical knowledge, it
complies with the requirements provided for in Article 4(3);

(f) the nature and quantity of its active substances, safeners and
synergists and, where appropriate, any toxicologically, ecotoxico-
logically or environmentally relevant impurities and co-formulants
can be determined by appropriate methods;

(g) its residues, resulting from authorised uses, and which are of toxi-
cological, ecotoxicological or environmental relevance, can be
determined by appropriate methods in general use in all Member
States, with appropriate limits of determination on relevant samples;

(h) its physical and chemical properties have been determined and
deemed acceptable for the purposes of the appropriate use and
storage of the product;

196



2009R1107 — EN — 01.07.2013 — 001.001 — 31

(i) for plants or plant products to be used as feed or food, where
appropriate, the maximum residue levels for the agricultural
products affected by the use referred to in the authorisation have
been set or modified in accordance with Regulation (EC)
No 396/2005.

2. The applicant shall demonstrate that the requirements provided for
in points (a) to (h) of paragraph 1 are met.

3. Compliance with the requirements set out in point (b) and points
(e) to (h) of paragraph 1 shall be established by official or officially
recognised tests and analyses carried out under agricultural, plant health
and environmental conditions relevant to the use of the plant protection
product in question and representative of the conditions prevailing in the
zone where the product is intended to be used.

4.  With respect to point (f) of paragraph 1, harmonised methods may
be adopted in accordance with the regulatory procedure with scrutiny
referred to in Article 79(4).

5. Article 81 shall apply.

6.  Uniform principles for evaluation and authorisation of plant
protection products shall contain the requirements set out in
Annex VI to Directive 91/414/EEC and shall be laid down in Regu-
lations adopted in accordance with the advisory procedure referred to in
Article 79(2) without any substantial modifications. Subsequent
amendments to these Regulations shall be adopted in accordance with
Article 78(1)(c).

Following these principles, interaction between the active substance,
safeners, synergists and co-formulants shall be taken into account in
the evaluation of plant protection products.

Article 30

Provisional authorisations

1. By way of derogation from Article 29(1)(a), Member States may
authorise for a provisional period not exceeding 3 years, the placing on
the market of plant protection products containing an active substance
not yet approved, provided that:

(a) the decision on approval could not be finalised within a period of
30 months from the date of admissibility of the application,
extended by any additional period set in accordance with
Article 9(2), Article 11(3) or Article 12(2) or (3); and

(b) pursuant to Article 9 the dossier on the active substance is
admissible in relation to the proposed uses; and

(c) the Member State concludes that the active substance can satisfy the
requirements of Article 4(2) and (3) and that the plant protection
product may be expected to satisfy the requirements of
Article 29(1)(b) to (h); and

(d) maximum residue levels have been established in accordance with
Regulation (EC) No 396/2005.

2. In such cases the Member State shall immediately inform the other
Member States and the Commission of its assessment of the dossier and
of the terms of the authorisation, giving at least the information
provided for in Article 57(1).
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3. The provisions laid down in paragraphs 1 and 2 shall apply until
14 June 2016. If necessary, that time limit may be extended in
accordance with the regulatory procedure with scrutiny referred to in
Article 79(4).

Article 31

Contents of authorisations

1.  The authorisation shall define plants or plant products and
non-agricultural areas (for example railways, public areas, storage
rooms) on which and the purposes for which the plant protection
product may be used.

2. The authorisation shall set out the requirements relating to the
placing on the market and use of the plant protection product. Those
requirements shall as a minimum include the conditions of use
necessary to comply with the conditions and requirements provided
for in the Regulation approving the active substances, safeners and
synergists.

The authorisation shall include a classification of the plant protection
product for the purpose of Directive 1999/45/EC. Member States may
provide that authorisation holders shall classify or update the label
without undue delay following any change to the classification and
labelling of the plant protection product in accordance with Directive
1999/45/EC. In such cases, they shall immediately inform the competent
authority thereof.

3. The requirements referred to in paragraph 2 shall also include
where applicable:

(a) the maximum dose per hectare in each application;
(b) the period between the last application and harvest;
(c) the maximum number of applications per year.

4.  The requirements referred to in paragraph 2 may include the
following:

(a) a restriction with respect to the distribution and use of the plant
protection product in order to protect the health of the distributors,
users, bystanders, residents, consumers or workers concerned or the
environment, taking into consideration requirements imposed by
other Community provisions; such restriction shall be indicated on
the label;

(b) the obligation before the product is used to inform any neighbours
who could be exposed to the spray drift and who have requested to
be informed;

(c) indications for proper use according to the principles of Integrated
Pest Management referred to in Article 14 of and Annex III to
Directive 2009/128/EC;

(d) designation of categories of users, such as professional and
non-professional;

(e) the approved label;
(f) the interval between applications;

(g) the period between the last application and consumption of the plant
product where applicable;

(h) the re-entry interval,

(i) the packaging size and material.
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Article 32

Duration

1. The period of authorisation shall be laid down in the authorisation.

Without prejudice to Article 44, the duration of an authorisation shall be
set for a period not exceeding 1 year from the date of expiry of the
approval of the active substances, safeners and synergists contained in
the plant protection product and thereafter for as long as the active
substances, safeners and synergists contained in the plant protection
product are approved.

This period shall allow the examination as provided for in Article 43 to
be carried out.

2. Authorisations may be granted for shorter periods to synchronise
the re-evaluation of similar products for the purposes of a comparative
assessment of products containing candidates for substitution as
provided for in Article 50.

Subsection 2

Procedure

Article 33

Application for authorisation or amendment of an authorisation

1. An applicant who wishes to place a plant protection product on
the market shall apply for an authorisation or amendment of an auth-
orisation himself, or through a representative, to each Member State
where the plant protection product is intended to be placed on the
market.

2. The application shall include the following:

(a) a list of intended uses in each zone as indicated in Annex I and the
Member States where the applicant has made or intends to make an
application;

(b) a proposal as to which Member State the applicant expects to
evaluate the application in the zone concerned. In the case of an
application for use in greenhouses, as post-harvest treatment, for
treatment of empty storage rooms and for seed treatment, only
one Member State shall be proposed, which evaluates the appli-
cation taking account of all zones. In this case the applicant shall
send the summary or complete dossier as referred to in Article 8 to
other Member States on request;

(c) where relevant, a copy of any authorisations already granted for that
plant protection product in a Member State;

(d) where relevant, a copy of any conclusion of the Member State
assessing equivalence as referred to in Article 38(2).

3. The application shall be accompanied by the following:

(a) for the plant protection product concerned, a complete and a
summary dossier for each point of the data requirements of the
plant protection product;

(b) for each active substance, safener and synergist contained in the
plant protection product, a complete and a summary dossier for
each point of the data requirements of the active substance,
safener and synergist;
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(c) for each test or study involving vertebrate animals, a justification of
the steps taken to avoid animal testing and duplication of tests and
studies on vertebrate animals;

(d) the reasons why the test and study reports submitted are necessary
for first authorisation or for amendments to the conditions of the
authorisation;

(e) where relevant a copy of the application for a maximum residue
level as referred to in Article 7 of Regulation (EC) No 396/2005 or
a justification for not supplying such information;

(f) where relevant for an amendment of an authorisation an assessment
of all information submitted in accordance with point (h) of
Article 8(1);

(g) a draft label.

4. When submitting the application, the applicant may pursuant to
Article 63, request certain information, including certain parts of the
dossier, to be kept confidential and shall physically separate that
information.

The applicant shall at the same time submit the complete list of studies
submitted pursuant to Article 8(2) and a list of test and study reports for
which any claims for data protection pursuant to Article 59 are
requested.

Upon a request for access to information the Member State examining
the application shall decide what information is to be kept confidential.

5. Where requested by the Member State the applicant shall submit
his application in the national or official languages of that Member State
or one of those languages.

6.  On request, the applicant shall provide the Member State with
samples of the plant protection product and analytical standards of its
ingredients.

Article 34

Exemption from the submission of studies

1. Applicants shall be exempted from supplying the test and study
reports referred to in Article 33(3) where the Member State to which an
application is made has the test and study reports concerned and the
applicants demonstrate that they have been granted access in accordance
with Article 59, 61 or 62 or that any data protection period has expired.

2. However, applicants to whom paragraph 1 applies shall provide
the following information:

(a) all necessary data for the identification of the plant protection
product including its complete composition as well as a declaration
that no unacceptable co-formulants are used;

(b) the information needed to identify the active substance, safener or
synergist, where they have been approved, and to establish whether
the conditions for approval are met and comply with point (b) of
Article 29(1), where appropriate;

(c) on the request of the concerned Member State, the data needed to
demonstrate that the plant protection product has comparable effects
to the plant protection product for which they show access to the
protected data.
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Article 35

Member State examining the application

The application shall be examined by the Member State proposed by the
applicant, unless another Member State in the same zone agrees to
examine it. The Member State which will examine the application
shall inform the applicant.

At the request of the Member State examining the application, the other
Member States in the same zone to which an application has been
submitted shall cooperate to ensure a fair division of the workload.

The other Member States within the zone to which an application has
been submitted shall refrain from proceeding with the file pending
assessment by the Member State examining the application.

Where an application has been made in more than one zone, Member
States evaluating the application shall agree on the evaluation of data
which are not related to the environmental and agricultural conditions.

Article 36

Examination for authorisation

1.  The Member State examining the application shall make an inde-
pendent, objective and transparent assessment in the light of current
scientific and technical knowledge using guidance documents
available at the time of application. It shall give all Member States in
the same zone the opportunity to submit comments to be considered in
the assessment.

It shall apply the uniform principles for evaluation and authorisation of
plant protection products, referred to in Article 29(6), to establish, as far
as possible, whether the plant protection product meets the requirements
provided for in Article 29 in the same zone, where used in accordance
with Article 55, and under realistic conditions of use.

The Member State examining the application shall make available its
assessment to the other Member States within the same zone. The
format of the assessment report shall be established in accordance
with the advisory procedure referred to in Article 79(2).

2. The Member States concerned shall grant or refuse authorisations
accordingly on the basis of the conclusions of the assessment of the
Member State examining the application as provided for in Articles 31
and 32.

3. By way of derogation from paragraph 2 and subject to Community
law, appropriate conditions may be imposed with respect to the
requirements referred to in Article 31(3) and (4) and other risk miti-
gation measures deriving from specific conditions of use.

Where the concerns of a Member State relating to human or animal
health or the environment cannot be controlled by the establishment of
the national risk mitigation measures referred to in the first
subparagraph, a Member State may refuse authorisation of the plant
protection product in its territory if, due to its specific environmental
or agricultural circumstances, it has substantiated reasons to consider
that the product in question still poses an unacceptable risk to human or
animal health or the environment.
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That Member State shall immediately inform the applicant and the
Commission of its decision and provide a technical or scientific justifi-
cation therefor.

Member States shall provide for the possibility of challenging a decision
refusing the authorisation of such products before national courts or
other instances of appeal.

Article 37

Period for examination

1.  The Member State examining the application shall decide within
12 months of receiving it whether the requirements for authorisation are
met.

Where the Member State needs additional information, it shall set a
period for the applicant to supply it. In that case, the 12-month
period shall be extended by the additional period granted by the
Member State. That additional period shall be a maximum of 6
months and shall cease at the moment when the additional information
is received by the Member State. Where at the end of that period the
applicant has not submitted the missing elements, the Member State
shall inform the applicant that the application is inadmissible.

2. The time limits provided for in paragraph 1 shall be suspended
during the application of the procedure set out in Article 38.

3. For an application for authorisation of a plant protection product
containing an active substance not yet approved, the Member State
examining the application shall start the evaluation as soon as it has
received the draft assessment report referred to in Article 12(1). In case
the application concerns the same plant protection product and the same
uses as contained in the dossier referred to in Article 8, the Member
State shall decide on the application at the latest within six months of
the active substance being approved.

4.  The other Member States concerned shall at the latest within 120
days of the receipt of the assessment report and the copy of the auth-
orisation of the Member State examining the application decide on the
application as referred to in Article 36(2) and (3).

Article 38

Assessment of equivalence under point (b) of Article 29(1)

1. Where it is necessary to establish for an active substance, safener
or synergist whether a different source or, for the same source a change
of the manufacturing process and/or manufacturing location complies
with point (b) of Article 29(1), this shall be assessed by the Member
State which acted as rapporteur for the active substance, safener or
synergist as referred to in Article 7(1) unless the Member State
examining the application as referred to in Article 35 agrees to assess
the equivalence. The applicant shall submit all necessary data to the
Member State assessing equivalence.

2. After giving the applicant the opportunity to submit comments,
which the applicant shall also communicate to the rapporteur Member
State or the Member State examining the application as the case may
be, the Member State assessing equivalence shall prepare a report on
equivalence within 60 days from receiving the application and shall
communicate the report to the Commission, the other Member States
and the applicant.
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3. In the case of a positive conclusion on equivalence and where no
objection to this conclusion has been raised, point (b) of Article 29(1)
shall be considered to be complied with. However, where a Member
State examining the application does not agree with the conclusion of
the rapporteur Member State or vice versa, it shall inform the applicant,
the other Member States and the Commission stating its reasons.

The Member States concerned shall try to reach agreement on whether
point (b) of Article 29(1) is complied with. They shall provide the
applicant with an opportunity to submit comments.

4. Where the Member States concerned do not reach agreement
within 45 days, the Member State assessing equivalence shall submit
the matter to the Commission. A decision on whether the conditions
referred to in point (b) of Article 29(1) are complied with shall be
adopted in accordance with the regulatory procedure referred to in
Article 79(3). The 45-day period begins on the date on which the
Member State examining the application for authorisation informed
the rapporteur Member State or vice versa that it does not agree with
the conclusion of the latter, in accordance with paragraph 3.

Before such a decision is adopted, the Commission may ask the
Authority for an opinion, or for scientific or technical assistance
which shall be provided within 3 months of the request.

5. Detailed rules and procedures for the implementation of
paragraphs 1 to 4 may be established in accordance with the regulatory
procedure referred to in Article 79(3), after consultation of the
Authority.

Article 39

Reporting and exchange of information on applications for
authorisation

1. Member States shall compile a file on each application. Each file
shall contain the following:

(a) a copy of the application;

(b) a report containing information on the evaluation of and decision on
the plant protection product; the format of the report shall be estab-
lished in accordance with the advisory procedure referred to in
Article 79(2);

(c) a record of the administrative decisions taken by the Member State
concerning the application and of the documentation provided for in
Article 33(3) and Article 34 together with a summary of the latter;

(d) the approved label, where applicable.

2. On request, Member States shall, without delay, make available to
the other Member States, the Commission and the Authority a file
containing the documentation provided for in points (a) to (d) of
paragraph 1.

3. On request, applicants shall provide a copy of the documentation
to be submitted with an application pursuant to Article 33(3) and
Article 34 to Member States, the Commission and the Authority.

4.  Detailed rules for the implementation of paragraphs 2 and 3 may
be established in accordance with the regulatory procedure referred to in
Article 79(3).
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Subsection 3

Mutual recognition of authorisations

Article 40

Mutual recognition

1. The holder of an authorisation granted in accordance with
Article 29 may apply for an authorisation for the same plant protection
product, the same use and under the comparable agricultural practices in
another Member State under the mutual recognition procedure, provided
for in this subsection, in the following cases:

(a) the authorisation was granted by a Member State (reference Member
State) which belongs to the same zone;

(b) the authorisation was granted by a Member State (reference Member
State) which belongs to a different zone provided that the auth-
orisation for which the application was made is not used for the
purpose of mutual recognition in another Member State within the
same zone;

(c) the authorisation was granted by a Member State for use in green-
houses, or as post-harvest treatment, or for treatment of empty
rooms or containers used for storing plant or plant products, or
for seed treatment, regardless of the zone to which the reference
Member State belongs.

2. Where a plant protection product is not authorised in a Member
State because no application for an authorisation has been submitted in
that Member State, official or scientific bodies involved in agricultural
activities or professional agricultural organisations may apply, with the
consent of the authorisation holder, for an authorisation for the same
plant protection product, the same use and under the same agricultural
practices in that Member State under the mutual recognition procedure
referred to in paragraph 1. In that case the applicant must demonstrate
that the use of such a plant protection product is of general interest for
the Member State of introduction.

Where the authorisation holder refuses its consent, the competent
authority of the Member State concerned may accept the application,
on grounds of public interest.

Article 41

Authorisation

1. The Member State to which an application under Article 40 is
submitted shall, having examined the application and the accompanying
documents referred to in Article 42(1), as appropriate with regard to the
circumstances in its territory, authorise the plant protection product
concerned under the same conditions as the Member State examining
the application, except where Article 36(3) applies.

2. By way of derogation from paragraph 1, the Member State may
authorise the plant protection product where:

(a) an authorisation under point (b) of Article 40(1) was applied for;
(b) it contains a candidate of substitution;
(c) Article 30 has been applied; or

(d) it contains a substance approved in accordance with Article 4(7).
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Article 42

Procedure

1. The application shall be accompanied by the following:

(a) a copy of the authorisation granted by the reference Member State
as well as a translation of the authorisation into an official language
of the Member State receiving the application;

(b) a formal statement that the plant protection product is identical to
that authorised by the reference Member State;

(c) a complete or summary dossier as required in Article 33(3) when
requested by the Member State;

(d) an assessment report of the reference Member State containing
information on the evaluation and decision on the plant protection
product.

2. The Member State to which an application under Article 40 is
submitted shall decide on the application within 120 days.

3. Where requested by the Member State, the applicant shall submit
the application in the national or official languages of that Member State
or one of those languages.

Subsection 4

Renewal, withdrawal and amendment

Article 43

Renewal of authorisation

1. An authorisation shall be renewed upon application by the auth-
orisation holder, provided that the requirements referred to in Article 29
are still met.

2. Within 3 months from the renewal of the approval of an active
substance, safener or synergist contained in the plant protection product,
the applicant shall submit the following information:

(a) a copy of the authorisation of the plant protection product;

(b) any new information required as a result of amendments in data
requirements or criteria;

(c) evidence that the new data submitted are the result of data
requirements or criteria which were not in force when the auth-
orisation of the plant protection product was granted or necessary
to amend the conditions of approval,

(d) any information required to demonstrate that the plant protection
product meets the requirements set out in the Regulation on the
renewal of the approval of the active substance, safener or
synergist contained therein;

(e) a report on the monitoring information, where the authorisation was
subject to monitoring.

3. Member States shall check compliance of all plant protection
products containing the active substance, safener or synergist
concerned with any conditions and restrictions provided for in the Regu-
lation renewing the approval under Article 20.
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The Member State referred to in Article 35 within each zone shall
coordinate the compliance check and assessment of the information
submitted for all Member States within that zone.

4.  Guidelines on the organisation of compliance checks may be
established in accordance with the advisory procedure referred to in
Article 79(2).

5. Member States shall decide on the renewal of the authorisation of
a plant protection product at the latest 12 months after the renewal of
the approval of the active substance, safener or synergist contained
therein.

6.  Where, for reasons beyond the control of the holder of the auth-
orisation, no decision is taken on the renewal of the authorisation before
its expiry, the Member State in question shall extend the authorisation
for the period necessary to complete the examination and adopt a
decision on the renewal.

Article 44

Withdrawal or amendment of an authorisation

1.  Member States may review an authorisation at any time where
there are indications that a requirement referred to in Article 29 is no
longer satisfied.

A Member State shall review an authorisation where it concludes that
the objectives of Article 4(1)(a)(iv) and (b)(i) and Article 7(2) and (3) of
Directive 2000/60/EC may not be achieved.

2. Where a Member State intends to withdraw or amend an auth-
orisation, it shall inform the authorisation holder and give him the
possibility to submit comments or further information.

3. The Member State shall withdraw or amend the authorisation, as
appropriate, where:

(a) the requirements referred to in Article 29 are not or are no longer
satisfied;

(b) false or misleading information was supplied concerning the facts
on the basis of which the authorisation was granted;

(c) a condition included in the authorisation has not been met;

(d) on the basis of developments in scientific and technical knowledge,
the manner of use and amounts used can be modified; or

(e) the authorisation holder fails to comply with the obligations
resulting from this Regulation.

4. Where a Member State withdraws or amends an authorisation in
accordance with paragraph 3, it shall immediately inform the holder of
the authorisation, the other Member States, the Commission and the
Authority. The other Member States belonging to the same zone shall
withdraw or amend the authorisation accordingly taking into account
national conditions and risk mitigation measures except for cases where
the second, third or fourth subparagraphs of Article 36(3) have been
applied. Article 46 shall apply where appropriate.
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Article 45
Withdrawal or amendment of an authorisation at the request of the

authorisation holder

1. An authorisation may be withdrawn or amended at the request of
the holder of the authorisation, who shall state the reasons for his
request.

2. Amendments may only be granted where it is established that the
requirements referred to in Article 29 continue to be met.

3. Article 46 shall apply where appropriate.

Article 46
Grace period
Where a Member State withdraws or amends an authorisation or does

not renew it, it may grant a grace period for the disposal, storage,
placing on the market and use of existing stocks.

Where the reasons for withdrawal, amendment or non-renewal of the
authorisation are not related to the protection of human and animal
health or the environment, the grace period shall be limited and shall
not exceed 6 months for the sale and the distribution and an additional
maximum of 1 year for the disposal, storage, and use of existing stocks
of the plant protection products concerned.

Subsection 5

Special cases

Article 47

Placing on the market of low-risk plant protection products

1.  Where all the active substances contained in a plant protection
product are low-risk active substances as referred to in Article 22,
that product shall be authorised as a low-risk plant protection product
provided no specific risk mitigation measures are needed following a
risk assessment. This plant protection product shall also meet the
following requirements:

(a) the low-risk active substances, safeners and synergists contained in
it have been approved under Chapter II;

(b) it does not contain a substance of concern;

(c) it is sufficiently effective;

(d) it does not cause unnecessary pain and suffering to vertebrates to be
controlled;

(e) it complies with points (b), (c) and (f) to (i) of Article 29(1).

These products are referred to as ‘low-risk plant protection products’.
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2. An applicant for authorisation of a low-risk plant protection
product shall demonstrate that the requirements set out in paragraph 1
are met and shall submit with the application a complete and a summary
dossier for each point of the data requirements of the active substance
and the plant protection product.

3. The Member State shall decide within 120 days whether to
approve an application for authorisation of a low-risk plant protection
product.

Where the Member State needs additional information, it shall set a time
limit for the applicant to supply it. In that case, the period specified
shall be extended by the additional time limit granted by the Member
State.

The additional period shall be of a maximum of 6 months and shall
cease at the moment when the additional information is received by the
Member State. Where at the end of that period the applicant has not
submitted the missing elements, the Member State shall inform the
applicant that the application is inadmissible.

4. Unless otherwise specified, all provisions relating to authorisations
under this Regulation shall apply.

Article 48

Placing on the market and use of plant protection products
containing a genetically modified organism

1. A plant protection product which contains an organism falling
within the scope of Directive 2001/18/EC shall be examined in
respect of the genetic modification in accordance with that Directive,
in addition to the assessment under this Chapter.

An authorisation under this Regulation shall not be granted for such a
plant protection product unless written consent, as referred to in
Article 19 of Directive 2001/18/EC, has been granted for it.

2. Unless otherwise specified, all provisions relating to authorisations
under this Regulation shall apply.

Article 49

Placing on the market of treated seeds

1. Member States shall not prohibit placing on the market and use of
seeds treated with plant protection products authorised for that use in at
least one Member State.

2. Where there are substantial concerns that treated seeds as referred
to in paragraph 1 are likely to constitute a serious risk to human or
animal health or to the environment and that such risk cannot be
contained satisfactorily by means of measures taken by the Member
State(s) concerned, measures to restrict or prohibit the use and/or sale
of such treated seeds shall be taken immediately in accordance with the
regulatory procedure referred to in Article 79(3). Before taking such
measures the Commission shall examine the evidence and may
request an opinion from the Authority. The Commission may set a
time limit within which such an opinion shall be provided.

3. Articles 70 and 71 shall apply.
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4.  Without prejudice to other Community legislation concerning the
labelling of seeds, the label and documents accompanying the treated
seeds shall include the name of the plant protection product with which
the seeds were treated, the name(s) of the active substance(s) in that
product, standard phrases for safety precautions as provided for in
Directive 1999/45/EC and risk mitigation measures set out in the auth-
orisation for that product where appropriate.

Article 50

Comparative assessment of plant protection products containing
candidates for substitution

1. A comparative assessment shall be performed by Member States
when evaluating an application for authorisation for a plant protection
product containing an active substance approved as a candidate for
substitution. Member States shall not authorise or shall restrict the use
of a plant protection product containing a candidate for substitution for
use on a particular crop where the comparative assessment weighing up
the risks and benefits, as set out in Annex IV, demonstrates that:

(a) for the uses specified in the application an authorised plant
protection product, or a non-chemical control or prevention
method, already exists which is significantly safer for human or
animal health or the environment;

(b) the substitution by plant protection products or non-chemical control
or prevention methods referred to in point (a) does not present
significant economic or practical disadvantages;

(¢) the chemical diversity of the active substances, where relevant, or
methods and practices of crop management and pest prevention are
adequate to minimise the occurrence of resistance in the target
organism; and

(d) the consequences on minor use authorisations are taken into
account.

2. By way of derogation from Article 36(2) Member States may in
exceptional cases also apply the provisions of paragraph 1 of this
Article when evaluating an application for authorisation of a plant
protection product not containing a candidate for substitution or
a low-risk active substance, if a non-chemical control or prevention
method exists for the same use and it is in general use in that
Member State.

3. By way of derogation from paragraph 1, a plant protection product
containing a candidate for substitution shall be authorised without
comparative assessment in cases where it is necessary to acquire
experience first through using that product in practice.

Such authorisations shall be granted once for a period not exceeding
five years.

4.  For plant protection products containing a candidate for substi-
tution Member States shall perform the comparative assessment
provided for in paragraph 1 regularly and at the latest at renewal or
amendment of the authorisation.

Based on the results of that comparative assessment, Member States
shall maintain, withdraw or amend the authorisation.
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5. Where a Member State decides to withdraw or amend an auth-
orisation pursuant to paragraph 4, that withdrawal or amendment shall
take effect 3 years after the decision of the Member State or at the end
of the approval period of the candidate for substitution where that
period ends earlier.

6.  Unless otherwise specified, all provisions relating to authorisations
under this Regulation shall apply.

Article 51

Extension of authorisations for minor uses

1.  The authorisation holder, official or scientific bodies involved in
agricultural activities, professional agricultural organisations or profes-
sional users may ask for the authorisation of a plant protection product
already authorised in the Member State concerned to be extended to
minor uses not yet covered by that authorisation.

2. Member States shall extend the authorisation provided that:
(a) the intended use is minor in nature;

(b) the conditions referred to in points (b), (d) and (e) of Article 4(3)
and Article 29(1)(i) are satisfied;

(c) the extension is in the public interest; and

(d) the documentation and information to support the extension of use
has been submitted by the persons or bodies referred to in paragraph
1, especially data on the magnitude of residues and where necessary
on the risk assessment to the operator, worker and bystander.

3. Member States may take measures to facilitate or encourage the
submission of applications to extend the authorisation of already auth-
orised plant protection products to minor uses.

4.  The extension may take the form of an amendment to the existing
authorisation or may be a separate authorisation, in accordance with the
administrative procedures of the Member State concerned.

5. When Member States grant an extension of authorisation for a
minor use, they shall inform if necessary the authorisation holder and
request him to change the labelling accordingly.

Where the authorisation holder declines, the Member States shall ensure
that users are fully and specifically informed as to instructions for use,
by means of an official publication or an official website.

The official publication or where applicable the label shall include a
reference to the liability of the person using the plant protection product
with respect to failures concerning the efficacy or to phytotoxicity of the
product for which the minor use was granted. The minor use extension
shall be separately identified in the label.

6. Extensions on the basis of this Article shall be separately
identified and separate reference shall be made to liability restrictions.

7. The applicants referred to in paragraph 1 may also apply for auth-
orisation of a plant protection product for minor uses in accordance with
Article 40(1) provided that a plant protection product concerned is auth-
orised in that Member State. Member States shall authorise such uses in
accordance with the provisions of Article 41 provided that those uses
are also considered minor in the Member States of application.
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8. Member States shall establish and regularly update a list of minor
uses.

9. By 14 December 2011, the Commission shall present a report to
the European Parliament and the Council on the establishment of a
European fund for minor uses, accompanied, if appropriate, by a legis-
lative proposal.

10.  Unless otherwise specified, all provisions relating to authori-
sations under this Regulation shall apply.

Article 52
Parallel trade

1. A plant protection product that is authorised in one Member State
(Member State of origin) may, subject to granting a parallel trade
permit, be introduced, placed on the market or used in another
Member State (Member State of introduction), if this Member State
determines that the plant protection product is identical in composition
to a plant protection product already authorised in its territory (reference
product). The application shall be submitted to the competent authority
of the Member State of introduction.

2. From receiving a complete application, a parallel trade permit shall
be granted in a simplified procedure within 45 working days if the plant
protection product to be introduced is identical in terms of paragraph 3.
Member States shall on request provide each other with the information
necessary to assess whether the products are identical within 10 working
days of receiving the request. The procedure for granting a parallel trade
permit is interrupted from the day the request for information is sent to
the competent authority of the Member State of origin until the
complete information required is delivered to the competent authority
of the Member State of introduction.

3. Plant protection products shall be considered as identical to the
reference products if:

(a) they have been manufactured by the same company or by an
associated undertaking or under licence in accordance with the
same manufacturing process;

(b) they are identical in specification and content to the active
substances, safeners and synergists, and in the type of formulation;
and

(c) they are either the same or equivalent in the co-formulants present
and the packaging size, material or form, in terms of the potential
adverse impact on the safety of the product with regard to human or
animal health or the environment.

4.  The application for a parallel trade permit shall include the
following information:

(a) the name and registration number of the plant protection product in
the Member State of origin;

(b) the Member State of origin;

(c) the name and address of the authorisation holder in the Member
State of origin;

(d) the original label and instructions for use with which the plant
protection product to be introduced is distributed in the Member
State of origin if it is considered as necessary for the examination
by the competent authority of the Member State of introduction.
This competent authority may require a translation of the relevant
parts of the original instructions for use;

(e) the name and address of the applicant;
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(f) the name to be given to the plant protection product to be
distributed in the Member State of introduction;

(g) a draft label for the product intended to be placed on the market;

(h) a sample of the product which is intended to be introduced if it is
considered as necessary by the competent authority of the Member
State of introduction;

(1) the name and registration number of the reference product.

The information requirements may be amended or completed and
further details and specific requirements shall be established in cases
of application for a plant protection product for which a parallel trade
permit has already been granted and in cases of an application for a
plant protection product for a personal use in accordance with the
regulatory procedure with scrutiny referred to in Article 79(4).

5. A plant protection product for which a parallel trade permit has
been issued shall be placed on the market and used only in accordance
with the provisions of the authorisation of the reference product. To
facilitate monitoring and controls the Commission shall set out specific
control requirements for the product to be introduced in a Regulation
referred to in Article 68.

6.  The parallel trade permit shall be valid for the duration of auth-
orisation of the reference product. If the authorisation holder of the
reference product applies for a withdrawal of authorisation in
accordance with Article 45(1) and the requirements of Article 29 are
still fulfilled, the validity of the parallel trade permit shall expire by the
date on which the authorisation of the reference product would normally
have expired.

7. Without prejudice to specific provisions of this Article, Articles
44, 45, 46, and 55 and Article 56(4) and Chapters VI to X shall apply
to parallel traded plant protection products correspondingly.

8. Without prejudice to Article 44, a parallel trade permit may be
withdrawn if the authorisation of the introduced plant protection product
is withdrawn in the Member State of origin because of safety or efficacy
reasons.

9.  Where the product is not identical, in terms of paragraph 3, to the
reference product, the Member State of introduction may only grant the
authorisation required for placing on the market and use in accordance
with Article 29.

10.  The provisions of this Article shall not apply to plant protection
products which are authorised in the Member State of origin in
accordance with Article 53 or 54.

11.  Without prejudice to Article 63, Member State authorities shall
make publicly available information about parallel trade permits.

Subsection 6

Derogations

Article 53

Emergency situations in plant protection

1. By way of derogation from Article 28, in special circumstances a
Member State may authorise, for a period not exceeding 120 days, the
placing on the market of plant protection products, for limited and
controlled use, where such a measure appears necessary because of a
danger which cannot be contained by any other reasonable means.
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The Member State concerned shall immediately inform the other
Member States and the Commission of the measure taken, providing
detailed information about the situation and any measures taken to
ensure consumer safety.

2. The Commission may ask the Authority for an opinion, or for
scientific or technical assistance.

The Authority shall provide its opinion or the results of its work to the
Commission within 1 month of the date of the request.

3. If necessary, a decision shall be taken, in accordance with the
regulatory procedure referred to in Article 79(3), as to when and
under what conditions the Member State:

(a) may or may not extend the duration of the measure or repeat it; or
(b) shall withdraw or amend its measure.

4.  Paragraphs 1 to 3 shall not apply to plant protection products
containing or composed of genetically modified organisms unless
such release has been accepted in accordance with Directive
2001/18/EC.

Article 54

Research and development

1. By way of derogation from Article 28, experiments or tests for
research or development purposes involving the release into the
environment of an unauthorised plant protection product or involving
unauthorised use of a plant protection product may be carried out if the
Member State in whose territory the experiment or test is to be carried
out has assessed the available data and granted a permit for trial
purposes. The permit may limit the quantities to be used and the
areas to be treated and may impose further conditions to prevent any
harmful effects on human or animal health or any unacceptable adverse
effect on the environment, such as the need to prevent entry into the
food chain of feed and food containing residues unless a relevant
provision has already been established under Regulation (EC)
No 396/2005.

The Member State may authorise a programme of experiments or tests
in advance or require a permit for each experiment or test.

2. An application shall be submitted to the Member State in whose
territory the experiment or test is to be conducted, together with a
dossier containing all the available data to permit an assessment of
possible effects on human or animal health or the possible impact on
the environment.

3. A permit for trial purposes shall not be granted for experiments or
tests involving the release into the environment of a genetically
modified organism unless such release has been accepted under
Directive 2001/18/EC.

4.  Paragraph 2 shall not apply if the Member State has granted the
person concerned the right to undertake certain experiments and tests
and has determined the conditions under which the experiments and
tests have to be undertaken.
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5. Detailed rules for the implementation of this Article, in particular
the maximum quantities of plant protection products that may be
released during experiments or tests and the minimum data to be
submitted in accordance with paragraph 2, may be adopted in
accordance with the regulatory procedure with scrutiny referred to in
Article 79(4).

SECTION 2

Use and information

Article 55

Use of plant protection products
Plant protection products shall be used properly.

Proper use shall include the application of the principles of good plant
protection practice and compliance with the conditions established in
accordance with Article 31 and specified on the labelling. It shall also
comply with the provisions of Directive 2009/128/EC and, in particular,
with general principles of integrated pest management, as referred to in
Article 14 of and Annex III to that Directive, which shall apply at the
latest by 1 January 2014.

Article 56

Information on potentially harmful or unacceptable effects

1. The holder of an authorisation for a plant protection product shall
immediately notify the Member States that granted an authorisation of
any new information concerning that plant protection product, the active
substance, its metabolites, a safener, synergist or co-formulant contained
in the plant protection product, which suggests that the plant protection
product no longer complies with the criteria set out in Articles 29 and 4
respectively.

In particular, potentially harmful effects of that plant protection product,
or of residues of an active substance, its metabolites, a safener, synergist
or co-formulant contained in it, on human or animal health or on
groundwater, or their potentially unacceptable effects on plants or
plant products or the environment shall be notified.

To this end the authorisation holder shall record and report all suspected
adverse reactions in humans, in animals and the environment related to
the use of the plant protection product.

The obligation to notify shall include relevant information on decisions
or assessments by international organisations or by public bodies which
authorise plant protection products or active substances in third
countries.

2. The notification shall include an assessment of whether and how
the new information would result in the plant protection product or the
active substance, its metabolites, a safener, or synergist or co-formulant
no longer complying with the requirements set out in Article 29 and
Article 4 or Article 27, respectively.

3. Without prejudice to the right of Member States to adopt interim
protective measures, the Member State which first granted an authori-
sation within each zone shall evaluate the information received and
inform the other Member States, belonging to the same zone, where
it decides to withdraw or amend the authorisation under Article 44.
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That Member State shall inform the other Member States and the
Commission where it considers that the conditions of the approval of
the active substance, safener or synergist contained in the plant
protection product are no longer fulfilled or whether in the case of
a co-formulant it has been considered unacceptable and propose that
the approval be withdrawn or the conditions amended.

4. The holder of an authorisation for a plant protection product shall
report annually to the competent authorities of the Member States which
authorised his plant protection product if he has any information
available relating to the lack of expected efficacy, the development of
resistance and to any unexpected effect on plants, plant products or the
environment.

Article 57

Obligation to keep information available

1.  Member States shall keep information electronically available to
the public on plant protection products authorised or withdrawn in
accordance with this Regulation, containing at least:

(a) the name or business name of the holder of the authorisation and
the authorisation number;

(b) the trade name of the product;
(¢) the type of preparation;

(d) the name and amount of each active substance, safener or synergist
which it contains;

(e) the classification, risk and safety phrases in accordance to Directive
1999/45/EC and to the Regulation referred to in Article 65;

(f) the use or uses for which it is authorised;

(g) the reasons for withdrawal of an authorisation if they are related to
safety concerns;

(h) the list of minor uses referred to in Article 51(8).

2. The information referred to in paragraph 1 shall be readily
accessible and updated at least once every 3 months.

3.  In accordance with the regulatory procedure referred to in
Article 79(3), an authorisation information system may be set up to
facilitate the application of paragraphs 1 and 2 of this Article.

CHAPTER 1V
ADJUVANTS

Article 58
Placing on the market and use of adjuvants
1. An adjuvant shall not be placed on the market or used unless it

has been authorised in the Member State concerned in accordance with
the conditions established in the Regulation referred to in paragraph 2.
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2. Detailed rules for the authorisation of adjuvants, including data
requirements, notification, evaluation, assessment and decision making
procedures shall be set out in a Regulation to be adopted in accordance
with the regulatory procedure with scrutiny referred to in Article 79(4).

3. Article 81(3) shall apply.

CHAPTER V
DATA PROTECTION AND DATA SHARING

Article 59

Data protection

1. Test and study reports shall benefit from data protection under the
conditions laid down in this Article.

The protection shall apply to test and study reports concerning the
active substance, safener or synergist, adjuvants and the plant protection
product as referred to in Article 8(2) when they are submitted to a
Member State by an applicant for authorisation under this Regulation,
(the first applicant), provided that those test and study reports were:

(a) necessary for the authorisation or an amendment of an authorisation
in order to allow the use on another crop; and

(b) certified as compliant with the principles of good laboratory practice
or of good experimental practice.

Where a report is protected, it may not be used by the Member State
which received it for the benefit of other applicants for authorisation of
plant protection products, safeners or synergists and adjuvants, except as
provided in paragraph 2 of this Article, in Article 62 or in Article 80.

The period of data protection is 10 years starting at the date of first
authorisation in that Member State, except as provided in paragraph 2 of
this Article or in Article 62. That period is extended to 13 years for
plant protection products covered by Article 47.

Those periods shall be extended by 3 months for each extension of
authorisation for minor uses as defined in Article 51(1), except where
the extension of authorisation is based on extrapolation, if the appli-
cations for such authorisations are made by the authorisation holder at
the latest 5 years after the date of the first authorisation in that Member
State. The total period of data protection may in no case exceed 13
years. For plant protection products covered by Article 47 the total
period of data protection may in no case exceed 15 years.

The same data protection rules as for the first authorisation shall also
apply to test and study reports submitted by third parties for the purpose
of extension of authorisation for minor uses as referred to in
Article 51(1).

A study shall also be protected if it was necessary for the renewal or
review of an authorisation. The period for data protection shall be 30
months. The first to fourth subparagraphs shall apply mutatis mutandis.
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2. Paragraph 1 shall not apply:

(a) to test and study reports for which the applicant has submitted a
letter of access; or

(b) where any period of data protection granted for the test and study
reports concerned in relation to another plant protection product has
expired.

3. Data protection under paragraph 1 shall only be granted where the
first applicant has claimed data protection for test and study reports
concerning the active substance, safener or synergist, adjuvant and the
plant protection product at the time of submitting the dossier and has
provided to the Member State concerned for each test or study report
the information referred to in point (f) of Article 8(1) and in point (d) of
Article 33(3) as well as confirmation that a period of data protection has
never been granted for the test or study report or that any period granted
has not expired.

Article 60
List of test and study reports

1.  For each active substance, safener and synergist and adjuvant,
rapporteur Member States shall prepare a list of the test and study
reports necessary for first approval, amendment of approval conditions
or renewal of the approval and make it available to the Member States
and the Commission.

2. For each plant protection product which they authorise, Member
States shall keep and make available to any interested party upon
request:

(a) a list of the test and study reports concerning the active substance,
safener or synergist, adjuvant and the plant protection product
necessary for first authorisation, amendment of the authorisation
conditions or renewal of the authorisation; and

(b) a list of test and study reports for which the applicant claimed data
protection under Article 59 and any reasons submitted in accordance
with that Article.

3. The lists provided for in paragraphs 1 and 2 shall include
information on whether those test and study reports were certified as
compliant with the principles of good laboratory practice or of good
experimental practice.

Article 61

General rules on avoidance of duplicative testing

1. In order to avoid duplicative testing, any persons intending to seek
an authorisation for a plant protection product shall, before carrying out
tests or studies, consult the information referred to in Article 57 to
ascertain if and to whom an authorisation has already been granted
for a plant protection product containing the same active substance,
safener or synergist or for an adjuvant. The competent authority shall
on request from the prospective applicant provide him with the list of
test and study reports prepared in accordance with Article 60 for that
product.
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The prospective applicant shall submit all data regarding the identity
and impurities of the active substance he proposes to use. The enquiry
shall be supported by evidence that the prospective applicant intends to
apply for an authorisation.

2. The competent authority of the Member State, where satisfied that
the prospective applicant intends to apply for an authorisation, or the
renewal or review thereof, shall provide him with the name and address
of the holder or holders of previous relevant authorisations and shall at
the same time inform the holders of the authorisations of the name and
address of the applicant.

3. The prospective applicant for the authorisation, or the renewal or
review thereof, and the holder or holders of relevant authorisations shall
take all reasonable steps to reach agreement on the sharing of any test
and study reports protected under Article 59, in a fair, transparent and
non-discriminatory way.

Article 62

Sharing of tests and studies involving vertebrate animals

1. Testing on vertebrate animals for the purposes of this Regulation
shall be undertaken only where no other methods are available. Dupli-
cation of tests and studies on vertebrates undertaken for the purposes of
this Regulation shall be avoided in accordance with paragraphs 2 to 6.

2. Member States shall not accept duplication of tests and studies on
vertebrate animals or those initiated where conventional methods
described in Annex II to Directive 1999/45/EC could reasonably have
been used, in support of applications for authorisations. Any person
intending to perform tests and studies involving vertebrate animals
shall take the necessary measures to verify that those tests and studies
have not already been performed or initiated.

3. The prospective applicant and the holder or holders of the relevant
authorisations shall make every effort to ensure that they share tests and
studies involving vertebrate animals. The costs of sharing the test and
study reports shall be determined in a fair, transparent and
non-discriminatory way. The prospective applicant is only required to
share in the costs of information he is required to submit to meet the
authorisation requirements.

4. Where the prospective applicant and the holder or holders of the
relevant authorisations of plant protection products containing the same
active substance, safener or synergist, or of adjuvants cannot reach
agreement on the sharing of test and study reports involving vertebrate
animals, the prospective applicant shall inform the competent authority
of the Member State referred to in Article 61(1).

The failure to reach agreement, as provided in paragraph 3, shall not
prevent the competent authority of that Member State from using the
test and study reports involving vertebrate animals for the purpose of
the application of the prospective applicant.

5. By 14 December 2016, the Commission shall report on the effects
of the provisions in this Regulation concerning data protection of tests
and studies involving vertebrate animals. The Commission shall submit
this report to the European Parliament and the Council accompanied, if
necessary, by an appropriate legislative proposal.
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6.  The holder or holders of the relevant authorisation shall have a claim
on the prospective applicant for a fair share of the costs incurred by him.
The competent authority of the Member State may direct the parties
involved to resolve the matter by formal and binding arbitration admin-
istered under national law. Otherwise the parties may resolve the matter
through litigation in the courts of the Member States. Awards from arbi-
tration or litigation shall have regard to the principles determined in
paragraph 3 and shall be enforceable in the courts of the Member States.

CHAPTER VI

PUBLIC ACCESS TO INFORMATION

Article 63
Confidentiality

1. A person requesting that information submitted under this Regu-
lation is to be treated as confidential shall provide verifiable evidence to
show that the disclosure of the information might undermine his
commercial interests, or the protection of privacy and the integrity of
the individual.

2. Disclosure of the following information shall normally be deemed
to undermine the protection of the commercial interests or of privacy
and the integrity of the individuals concerned:

(a) the method of manufacture;

(b) the specification of impurity of the active substance except for the
impurities that are considered to be toxicologically, ecotoxico-
logically or environmentally relevant;

(c) results of production batches of the active substance including
impurities;

(d) methods of analysis for impurities in the active substance as manu-
factured except for methods for impurities that are considered to be
toxicologically, ecotoxicologically or environmentally relevant;

(e) links between a producer or importer and the applicant or the auth-
orisation holder;

(f) information on the complete composition of a plant protection
product;

(g) names and addresses of persons involved in testing on vertebrate
animals.

3. This Article is without prejudice to Directive 2003/4/EC of the
European Parliament and of the Council of 28 January 2003 on public
access to environmental information ().

CHAPTER VII

PACKAGING, LABELLING AND ADVERTISING OF PLANT
PROTECTION PRODUCTS AND ADJUVANTS

Article 64

Packaging and presentation

1. Plant protection products and adjuvants that may be mistaken for
food, drink or feed shall be packaged in such a way as to minimise the
likelihood of such a mistake being made.

(1) OJ L 41, 14.2.2003, p. 26.
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2. Plant protection products and adjuvants available to the general
public that may be mistaken for food, drink or feed shall contain
components to discourage or prevent their consumption.

3.  Article 9 of Directive 1999/45/EC shall also apply to plant
protection products and adjuvants not covered by that Directive.

Article 65
Labelling

1. The labelling of plant protection products shall include the clas-
sification, labelling and packaging requirements of Directive
1999/45/EC and shall comply with the requirements set out in a Regu-
lation adopted in accordance with the regulatory procedure with scrutiny
referred to in Article 79(4).

That Regulation shall also contain standard phrases for special risks and
safety precautions which supplement the phrases provided for by
Directive 1999/45/EC. It shall incorporate the text of Article 16 of
and the text of the Annexes IV and V to Directive 91/414/EEC with
any necessary modifications.

2. Member States may require samples or mock-ups of the packaging
and drafts of labels and leaflets to be submitted before the authorisation
is granted.

3. Where a Member State considers that additional phrases are
necessary to protect human or animal health or the environment, it
shall notify the other Member States and the Commission forthwith
and shall forward the additional phrase or phrases and the reasons for
these requirements.

Such phrases shall be considered for inclusion in the Regulation referred
to in paragraph 1.

Pending that inclusion, the Member State may require the use of the
additional phrase or phrases.

Article 66
Advertising

1. Plant protection products which are not authorised shall not be
advertised. Every advertisement for a plant protection product shall be
accompanied by the sentences ‘Use plant protection products safely.
Always read the label and product information before use’. These
sentences shall be easily legible and clearly distinguishable in relation
to the whole advertisement. The words ‘plant protection products’ may
be replaced by a more precise description of the product-type, such as
fungicide, insecticide or herbicide.

2. The advertisement shall not include information in text or graphic
form which could be misleading as regards possible risks to human or
animal health or to the environment, such as the terms ‘low risk’, ‘non-
toxic’ or ‘harmless’.

Only in the case of low-risk plant protection products shall the term
‘authorised as low-risk plant protection product in accordance with
Regulation (EC) No 1107/2009° be allowed in the advertisement. It
cannot be used as a claim on the label of the plant protection product.
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3. Member States may prohibit or restrict the advertising of plant
protection products in certain media, subject to Community law.

4.  All statements used in advertising shall be technically justifiable.

5. Advertisements shall not contain any visual representation of
potentially dangerous practices, such as mixing or application without
sufficient protective clothing, nor any use near food or use by or in the
vicinity of children.

6.  Advertising or promotional material shall draw attention to the
appropriate warning phrases and symbols as laid down in the labelling.

CHAPTER VIII
CONTROLS

Article 67
Record-keeping

1. Producers, suppliers, distributors, importers, and exporters of plant
protection products shall keep records of the plant protection products
they produce, import, export, store or place on the market for at least 5
years. Professional users of plant protection products shall, for at least 3
years, keep records of the plant protection products they use, containing
the name of the plant protection product, the time and the dose of
application, the area and the crop where the plant protection product
was used.

They shall make the relevant information contained in these records
available to the competent authority on request. Third parties such as
the drinking water industry, retailers or residents, may request access to
this information by addressing the competent authority.

The competent authorities shall provide access to such information in
accordance with applicable national or Community law.

By 14 December 2012, the Commission shall present a report to the
European Parliament and the Council on the costs and benefits of the
traceability of information from users to retailers concerning the appli-
cations of plant protection products on agricultural products, accom-
panied, if necessary, by appropriate legislative proposals.

2. Producers of plant protection products shall undertake
post-authorisation monitoring on the request of the competent
authorities. They shall notify the competent authorities of the relevant
results.

3. Authorisation holders shall provide the competent authorities of
the Member States with all data relating to the volume of sales of plant
protection products in accordance with Community legislation
concerning statistics on plant protection products.

4. Implementing measures to ensure the uniform application of
paragraphs 1, 2 and 3 may be adopted in accordance with the regulatory
procedure referred to in Article 79(3).
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Article 68

Monitoring and controls

Member States shall carry out official controls in order to enforce
compliance with this Regulation. They shall finalise and transmit to
the Commission a report on the scope and the results of these
controls within six months of the end of the year to which the
reports relate.

Commission experts shall carry out general and specific audits in the
Member States for purposes of verifying the official controls carried out
by the Member States.

A Regulation, adopted in accordance with the regulatory procedure with
scrutiny referred to in Article 79(4), shall set out provisions for the
controls, in particular on the production, packaging, labelling, storage,
transport, marketing, formulation, parallel trade and use of plant
protection products. It shall also contain provisions concerning the
collection of information and reporting on suspected poisonings.

CHAPTER IX
EMERGENCIES

Article 69

Emergency measures

Where it is clear that an approved active substance, safener, synergist or
co-formulant or a plant protection product which has been authorised in
accordance with this Regulation is likely to constitute a serious risk to
human or animal health or the environment, and that such risk cannot be
contained satisfactorily by means of measures taken by the Member
State(s) concerned, measures to restrict or prohibit the use and/or sale
of that substance or product shall be taken immediately in accordance
with the regulatory procedure referred to in Article 79(3), either at the
own initiative of the Commission or at the request of a Member State.
Before taking such measures the Commission shall examine the
evidence and may request an opinion from the Authority. The
Commission may set a time limit within which such an opinion shall
be provided.

Article 70

Emergency measures in cases of extreme urgency

By way of derogation from Article 69, the Commission may in cases of
extreme urgency provisionally adopt emergency measures after
consulting the Member State or Member States concerned and
informing the other Member States.

As soon as possible, and at the latest after 10 working days, those
measures shall be confirmed, amended, revoked or extended in
accordance with the regulatory procedure referred to in Article 79(3).

Article 71

Other emergency measures

1. Where a Member State officially informs the Commission of the
need to take emergency measures, and no action has been taken in
accordance with Article 69 or 70, the Member State may adopt
interim protective measures. In this event, it shall immediately inform
the other Member States and the Commission.
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2. Within 30 working days, the Commission shall put the matter
before the Committee referred to in Article 79(1) in accordance with
the regulatory procedure referred to in Article 79(3) with a view to the
extension, amendment or repeal of the national interim protective
measure.

3.  The Member State may maintain its national interim protective
measures until Community measures have been adopted.

CHAPTER X

ADMINISTRATIVE AND FINANCIAL PROVISIONS

Article 72

Penalties
The Member States shall lay down the rules on penalties applicable to
infringements of this Regulation and shall take the measures necessary

to ensure that they are implemented. The penalties provided for shall be
effective, proportionate and dissuasive.

The Member States shall notify those rules and any subsequent
amendment to the Commission without delay.

Article 73
Civil and criminal liability
The granting of authorisation and any other measures in conformity
with this Regulation shall be without prejudice to general civil and
criminal liability in the Member States of the producer and, where

applicable, of the person responsible for placing the plant protection
product on the market or using it.

Article 74

Fees and charges

1.  Member States may recover the costs associated with any work
they carry out within the scope of this Regulation, by means of fees or
charges.

2. Member States shall ensure that the fees or charges referred to in
paragraph 1:

(a) are established in a transparent manner; and

(b) correspond to the actual total cost of the work involved except if it
is in public interest to lower the fees or charges.

The fees or charges may include a scale of fixed charges based on
average costs for the work referred to in paragraph 1.

Article 75
Competent authority
1. Each Member State shall designate a competent authority or

authorities to carry out the obligations of the Member States laid
down in this Regulation.
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2. Each Member State shall designate a coordinating national
authority to coordinate and ensure all the necessary contacts with
applicants, other Member States, the Commission and the Authority.

3. Member States shall ensure that competent authorities have a
sufficient number of suitably qualified and experienced staff so that
the obligations laid down in this Regulation shall be carried out
efficiently and effectively.

4. Each Member State shall give the details concerning its national
competent authority or authorities to the Commission, the Authority and
the coordinating national authorities of the other Member States and
inform them of any modifications thereof.

5. The Commission shall publish and keep updated on its website a
list of the authorities referred to in paragraphs 1 and 2.

Article 76

Expenditure by the Commission

1.  The Commission may incur expenditure for activities contributing
to the aims of this Regulation including the organisation of the
following:

(a) development of a harmonised system, including an appropriate
database, for gathering and storing all information concerning
active substances, safeners, synergists, co-formulants, plant
protection products and adjuvants and for making such information
available to the Member States, producers and other interested
parties;

(b) performance of studies needed to prepare and develop further legis-
lation on the placing on the market and use of plant protection
products and adjuvants;

(c) performance of studies needed to harmonise procedures,
decision-making criteria and data requirements;

(d) coordination, if necessary by electronic means, of cooperation
between Member States, the Commission and the Authority and
measures to facilitate work sharing;

(e) development and maintenance of a coordinated electronic
submission and evaluation system aimed at promoting electronic
document exchange and work sharing between the applicants, the
Member States, the Commission and the Authority;

(f) development of guidance to facilitate the day-to-day application of
this Regulation;

(g) travel and subsistence expenses that Member States’ experts incur
as a result of the Commission appointing them to assist its experts
in the framework of control activities laid down under Article 68;

(h) training of control staff;

(i) financing of other measures needed to ensure application of the
Regulation adopted under Article 68.

2. The appropriations required under paragraph 1 shall be subject to
authorisation by the budgetary authority each financial year.
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Article 77

Guidance documents

The Commission may, in accordance with the advisory procedure
referred to in Article 79(2), adopt or amend technical and other
guidance documents such as explanatory notes or guidance documents
on the content of the application concerning micro-organisms,
pheromones and biological products, for the implementation of this
Regulation. The Commission may ask the Authority to prepare or to
contribute to such guidance documents.

Article 78

Amendments and implementing measures

1. The following measures designed to amend non-essential elements
of this Regulation, inter alia, by supplementing it shall be adopted in
accordance with the regulatory procedure with scrutiny referred to in
Article 79(4):

(a) amendments to the Annexes, taking into account current scientific
and technical knowledge;

(b) amendments to the Regulations on data requirements for active
substances and for plant protection products, as referred to in
points (b) and (c) of Article 8(1), taking into account current
scientific and technical knowledge;

(c) amendments to the Regulation on uniform principles for evaluation
and authorisation of plant protection products, as referred to in
Article 29(6), taking into account current scientific and technical
knowledge;

(d) a Regulation postponing the expiry of the approval period referred
to in the second subparagraph of Article 17;

(e) a Regulation on data requirements for safeners and synergists
referred to in Article 25(3);

(f) a Regulation establishing a work programme for safeners and
synergists referred to in Article 26;

(g) adoption of the harmonised methods referred to in Article 29(4);

(h) inclusion of co-formulants in Annex III, as referred to in
Atrticle 27(2);

(1) extension of the date of application of this Regulation to provi-
sional authorisations, as referred to in Article 30(3);

(j) information requirements for parallel trade, as referred to in
Article 52(4);

(k) rules for the application of Article 54, in particular the maximum
quantities of plant protection products to be released,

(1) detailed rules for adjuvants, as referred to in Article 58(2);

(m) a Regulation containing the requirements of the labelling of plant
protection products, as referred to in Article 65(1);

(n) a Regulation on controls, as referred to in the third subparagraph of
Article 68.
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2. Any further measures necessary for the implementation of this
Regulation may be adopted in accordance with the regulatory
procedure referred to in Article 79(3).

3. In accordance with the advisory procedure referred to in
Article 79(2), a Regulation shall be adopted containing the list of
active substances included in Annex I to Directive 91/414/EEC.
Those substances shall be deemed to have been approved under this
Regulation.

Article 79

Committee procedure

1. The Commission shall be assisted by the Standing Committee on
the Food Chain and Animal Health, as established by Article 58 of
Regulation (EC) No 178/2002.

2. Where reference is made to this paragraph, Articles 3 and 7 of
Decision 1999/468/EC shall apply, having regard to the provisions of
Article 8 thereof.

3. Where reference is made to this paragraph, Articles 5 and 7 of
Decision 1999/468/EC shall apply, having regard to the provisions of
Article 8 thereof.

The period laid down in Article 5(6) of Decision 1999/468/EC shall be
set at 3 months.

4.  Where reference is made to this paragraph, Article 5a(1) to (4) and
Article 7 of Decision 1999/468/EC shall apply, having regard to the
provisions of Article 8 thereof.

5. Where reference is made to this paragraph, Article 5a(1) to (4) and
(5)(b) and Article 7 of Decision 1999/468/EC shall apply, having regard
to the provisions of Article 8 thereof.

The time limits laid down in Article 5a(3)(c) and (4)(b) and (e) of
Decision 1999/468/EC shall be set at two months, one month and
two months respectively.

CHAPTER XI
TRANSITIONAL AND FINAL PROVISIONS

Article 80

Transitional measures

1. Directive 91/414/EEC shall continue to apply, with respect to the
procedure and the conditions for approval:

(a) to active substances for which a decision has been adopted in
accordance with Article 6(3) of Directive 91/414/EEC before
14 June 2011;

(b) to active substances listed in Annex [ to Regulation (EC)
No 737/2007 ();

(1) OJ L 169, 29.6.2007, p. 10.
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(c) to active substances for which completeness has been established in
accordance with Article 16 of Regulation (EC) No 33/2008 (!);

(d) to active substances for which completeness has been established in
accordance with Article 6 of Regulation (EC) No 33/2008 before
14 June 2011.

On the basis of the examination carried out under Directive
91/414/EEC, a Regulation on the approval of such a substance shall
be adopted in accordance with Article 13(2) of this Regulation. For
active substances referred to in point (b) of this paragraph that
approval shall not be considered as the renewal of approval referred
to in Article 14 of this Regulation.

2. Atrticle 13(1) to (4) and Annexes II and III to Directive
91/414/EEC shall continue to apply with respect to active substances
included in Annex I to that Directive and to active substances approved
in accordance with paragraph 1 of this Article:

(a) for a period of five years from the date of their inclusion or
approval, for active substances covered by Article 8(2) of
Directive 91/414/EEC;

(b) for a period of 10 years from the date of their inclusion or approval,
for active substances which were not on the market on 26 July
1993;

(c) for a period of five years from the date of the renewal of the
inclusion or renewal of the approval, for active substances whose
inclusion in Annex I to Directive 91/414/EEC expires by
24 November 2011. This provision shall only apply to data
necessary for the renewal of the approval and which were
certified as compliant with the principles of good laboratory
practice by that date.

3. Where Article 13 of Directive 91/414/EEC applies by virtue of
paragraph 1 or paragraph 2 of this Article, it shall be subject to any
special rules concerning Directive 91/414/EEC laid down in the Act of
Accession by which a Member State joined the Community.

4.  For active substances for which the first approval expires by
14 December 2012, the application provided for in Article 14 shall be
submitted by a producer of the active substance to a Member State, with
a copy to the other Member States, the Commission and the Authority,
no later than two years before the expiry of the first approval.

5. Applications for authorisations of plant protection products:

(a) under Article 4 of Directive 91/414/EEC which are pending in the
Member States; or

(b) which are due to be amended or withdrawn following an inclusion
in Annex [ to Directive 91/414/EEC or following an approval in
accordance with paragraph 1 of this Article;

on 14 June 2011 shall be decided on the basis of national law in force
before that date.

After that decision, this Regulation shall apply.

6. Products labelled in accordance with Article 16 of Directive
91/414/EEC may continue to be placed on the market until 14 June
2015.

(') OJ L 15, 18.1.2008, p. 5.
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7. By 14 December 2013, the Commission shall establish a list of
substances included in Annex I to Directive 91/414/EEC which satisfy
the criteria set out in point 4 of Annex II to this Regulation and to
which the provisions of Article 50 of this Regulation shall apply.

Article 81

Derogation for safeners and synergists, co-formulants and adjuvants

1. By way of derogation from Article 28(1), a Member State may,
for a period of 5 years following the adoption of the programme
referred to in Article 26, authorise the placing on the market in its
territory of plant protection products containing safeners and synergists,
which have not been approved, where they are included in that
programme.

2. By way of derogation from Article 27 and without prejudice to
Community law, Member States may apply national provisions for
co-formulants not included in Annex III until 14 June 2016.

Where, after 14 June 2016, a Member State has serious grounds for
considering that a co-formulant not included in Annex III is likely to
constitute a serious risk to human or animal health or the environment,
it may temporarily prohibit or restrict the application of a co-formulant
in question within its territory. It shall immediately inform the other
Member States and the Commission thereof and give reasons for its
decision. Article 71 shall apply.

3. By way of derogation from Article 58(1) Member States may
apply national provisions for authorisation of adjuvants until the
adoption of detailed rules referred to in Article 58(2).

Article 82

Review clause

By 14 December 2014, the Commission shall present a report to the
European Parliament and the Council on the functioning of mutual
recognition of authorisations and in particular on the application by
the Member States of the provisions referred to in Article 36(3) and
Article 50(2), the division of the Community into three zones and on
the application of the criteria for the approval of active substances,
safeners and synergists as set out in Annex II and the impact thereof
on the diversification and competitiveness of agriculture as well as on
human health and on the environment. The report may be accompanied,
if necessary, by the appropriate legislative proposals to amend those
provisions.

Article 83
Repeal

Without prejudice to Article 80, Directives 79/117/EEC and
91/414/EEC, as amended by the acts listed in Annex V, are repealed
with effect from 14 June 2011, without prejudice to the obligations of
the Member States relating to the time limits for transposition into
national law and application of the Directives set out in that Annex.
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References to the repealed Directives shall be construed as references to
this Regulation. In particular, references in other Community legislation,
such as Regulation (EC) No 1782/2003, to Article 3 of Directive
91/414/EEC shall be construed as references to Article 55 of this Regu-
lation.

Article 84
Entry into force and application
This Regulation shall enter into force on the 20th day following its
publication in the Official Journal of the European Union.
By 14 June 2011, the Commission shall adopt the following:

(a) a Regulation containing the list of the active substances already
approved at the moment of adoption of that Regulation;

(b) a Regulation on data requirements for active substances, as referred
to in Article 8(1)(b);

(c) a Regulation on data requirements for plant protection products, as
referred to in Article 8(1)(c);

(d) a Regulation on uniform principles for risk assessment for plant
protection products, as referred to in Article 36;

(e) a Regulation containing the requirements of the labelling of plant
protection products, as referred to in Article 65(1).

This Regulation shall apply from 14 June 2011.

This Regulation shall be binding in its entirety and directly applicable in
all Member States.
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ANNEX 1

Definition of zones for the authorisation of plant protection products as referred
to in Article 3(17)

Zone A — North

The following Member States belong to this zone:

Denmark, Estonia, Latvia, Lithuania, Finland, Sweden

Zone B — Centre
The following Member States belong to this zone:

Belgium, Czech Republic, Germany, Ireland, Luxembourg, Hungary,
Netherlands, Austria, Poland, Romania, Slovenia, Slovakia, United Kingdom

Zone C — South
The following Member States belong to this zone:

Bulgaria, Greece, Spain, France, Croatia, Italy, Cyprus, Malta, Portugal
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ANNEX 11

Procedure and criteria for the approval of active substances, safeners and

1.1.

1.2.

1.3.

2.2.

2.3.

synergists pursuant to Chapter 11

Evaluation

During the process of evaluation and decision-making provided for in
Articles 4 to 21, the rapporteur Member State and the Authority shall
cooperate with applicants to resolve any questions on the dossier quickly
or to identify at an early stage any further explanations or additional
studies necessary for the evaluation of the dossier, including information
to eliminate the need for a restriction of the approval, or to amend any
proposed conditions for the use of the plant protection product or to
modify its nature or its composition in order to ensure full satisfaction of
the requirements of this Regulation.

The evaluation by the Authority and the rapporteur Member State must
be based on scientific principles and be made with the benefit of expert
advice.

During the process of evaluation and decision-making provided for in
Articles 4 to 21, Member States and the Authority shall take into
consideration any further guidance developed in the framework of the
Standing Committee on the Food Chain and Animal Health for the
purposes of refining, where relevant, the risk assessments.

General decision-making criteria

Article 4 shall only be considered as complied with, where, on the basis
of the dossier submitted, authorisation in at least one Member State is
expected to be possible for at least one plant protection product
containing that active substance for at least one of the representative
uses.

Submission of further information

In principle an active substance, safener or synergist shall only be
approved where a complete dossier is submitted.

In exceptional cases an active substance, safener or synergist may be
approved even though certain information is still to be submitted where:

(a) the data requirements have been amended or refined after the
submission of the dossier; or

(b) the information is considered to be confirmatory in nature, as
required to increase confidence in the decision.

Restrictions on approval

Where necessary, the approval may be subject to conditions and
restrictions as referred to in Article 6.

Where the rapporteur Member State considers that the dossier provided
lacks certain information, to the effect that the active substance could
only be approved subject to restrictions, it shall contact the applicant at
an early stage to obtain more information which may possibly enable
these restrictions to be removed.

Criteria for the approval of an active substance
Dossier

The dossiers submitted pursuant to Article 7(1) shall contain the
information needed to establish, where relevant, Acceptable Daily
Intake (ADI), Acceptable Operator Exposure Level (AOEL) and Acute
Reference Dose (ARfD).
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3.2

3.3.

3.4.

3.4.1.

34.2.

3.5.

3.5.1.

In the case of an active substance, safener or synergist for which one or
more representative uses includes use on feed or food crops or leads
indirectly to residues in food or feed, the dossier submitted pursuant to
Article 7(1) shall contain the information necessary to carry out a risk
assessment and for enforcement purposes.

The dossier shall in particular:
(a) permit any residue of concern to be defined,

(b) reliably predict the residues in food and feed, including succeeding
crops;

(c) reliably predict, where relevant, the corresponding residue level
reflecting the effects of processing and/or mixing;

(d) permit a maximum residue level to be defined and to be determined
by appropriate methods in general use for the commodity and, where
appropriate, for products of animal origin where the commodity or
parts of it is fed to animals;

(e) permit, where relevant, concentration or dilution factors due to
processing and/or mixing to be defined.

The dossier submitted pursuant to Article 7(1) shall be sufficient to
permit, where relevant, an estimate of the fate and distribution of the
active substance in the environment, and its impact on non-target
species.

Efficacy

An active substance alone or associated with a safener or synergist shall
only be approved where it has been established for one or more repre-
sentative uses that the plant protection product, consequent on appli-
cation consistent with good plant protection practice and having regard
to realistic conditions of use is sufficiently effective. This requirement
shall be evaluated in accordance with the uniform principles for
evaluation and authorisation of plant protection products referred to in
Article 29(6).

Relevance of metabolites

Where applicable the documentation submitted shall be sufficient to
permit the establishment of the toxicological, ecotoxicological or envi-
ronmental relevance of metabolites.

Composition of the active substance, safener or synergist

The specification shall define the minimum degree of purity, the identity
and maximum content of impurities and, where relevant, of isomers/
diastereo-isomers and additives, and the content of impurities of toxico-
logical, ecotoxicological or environmental concern within acceptable
limits.

The specification shall be in compliance with the relevant Food and
Agriculture Organisation specification as appropriate, where such spec-
ification exists. However, where necessary for reasons of protection of
human or animal health or the environment, stricter specifications may
be adopted.

Methods of analysis

The methods of analysis of the active substance, safener or synergist as
manufactured and of determination of impurities of toxicological, ecot-
oxicological or environmental concern or which are present in quantities
greater than 1 g/kg in the active substance, safener or synergist as
manufactured, shall have been validated and shown to be sufficiently
specific, correctly calibrated, accurate and precise.
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3.6.

3.6.1.

3.6.2.

3.6.3.

3.6.4.

The methods of residue analysis for the active substance and relevant
metabolites in plant, animal and environmental matrices and drinking
water, as appropriate, shall have been validated and shown to be
sufficiently sensitive with respect to the levels of concern.

The evaluation has been carried out in accordance with the uniform
principles for evaluation and authorisation of plant protection products
referred to in Article 29(6).

Impact on human health

Where relevant, an ADI, AOEL and ARfD shall be established. When
establishing such values an appropriate safety margin of at least 100
shall be ensured taking into account the type and severity of effects
and the vulnerability of specific groups of the population. When the
critical effect is judged of particular significance, such as developmental
neurotoxic or immunotoxic effects, an increased margin of safety shall
be considered, and applied if necessary.

An active substance, safener or synergist shall only be approved if, on
the basis of assessment of higher tier genotoxicity testing carried out in
accordance with the data requirements for the active substances, safeners
or synergists and other available data and information, including a
review of the scientific literature, reviewed by the Authority, it is not
or has not to be classified, in accordance with the provisions of
Regulation (EC) No 1272/2008, as mutagen category 1A or 1B.

An active substance, safener or synergist shall only be approved, if, on
the basis of assessment of carcinogenicity testing carried out in
accordance with the data requirements for the active substances,
safener or synergist and other available data and information,
including a review of the scientific literature, reviewed by the Authority,
it is not or has not to be classified, in accordance with the provisions of
Regulation (EC) No 1272/2008, as carcinogen category 1A or 1B,
unless the exposure of humans to that active substance, safener or
synergist in a plant protection product, under realistic proposed
conditions of use, is negligible, that is, the product is used in closed
systems or in other conditions excluding contact with humans and where
residues of the active substance, safener or synergist concerned on food
and feed do not exceed the default value set in accordance with
Article 18(1)(b) of Regulation (EC) No 396/2005.

An active substance, safener or synergist shall only be approved if, on
the basis of assessment of reproductive toxicity testing carried out in
accordance with the data requirements for the active substances, safeners
or synergists and other available data and information, including a
review of the scientific literature, reviewed by the Authority, it is not
or has not to be classified, in accordance with the provisions of
Regulation (EC) No 1272/2008, as toxic for reproduction category 1A
or 1B, unless the exposure of humans to that active substance, safener or
synergist in a plant protection product, under realistic proposed
conditions of use, is negligible, that is, the product is used in closed
systems or in other conditions excluding contact with humans and where
residues of the active substance, safener or synergist concerned on food
and feed do not exceed the default value set in accordance with point (b)
of Article 18(1) of Regulation (EC) No 396/2005.
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3.6.5.

3.7.
3.7.1.

3.7.1.1.

3.7.1.2.

3.7.1.3.

An active substance, safener or synergist shall only be approved if, on
the basis of the assessment of Community or internationally agreed test
guidelines or other available data and information, including a review of
the scientific literature, reviewed by the Authority, it is not considered to
have endocrine disrupting properties that may cause adverse effect in
humans, unless the exposure of humans to that active substance, safener
or synergist in a plant protection product, under realistic proposed
conditions of use, is negligible, that is, the product is used in closed
systems or in other conditions excluding contact with humans and where
residues of the active substance, safener or synergist concerned on food
and feed do not exceed the default value set in accordance with point (b)
of Article 18(1) of Regulation (EC) No 396/2005.

By 14 December 2013, the Commission shall present to the Standing
Committee on the Food Chain and Animal Health a draft of the
measures concerning specific scientific criteria for the determination of
endocrine disrupting properties to be adopted in accordance with the
regulatory procedure with scrutiny referred to in Article 79(4).

Pending the adoption of these criteria, substances that are or have to be
classified, in accordance with the provisions of Regulation (EC)
No 1272/2008, as carcinogenic category 2 and toxic for reproduction
category 2, shall be considered to have endocrine disrupting properties.

In addition, substances such as those that are or have to be classified, in
accordance with the provisions of Regulation (EC) No 1272/2008, as
toxic for reproduction category 2 and which have toxic effects on the
endocrine organs, may be considered to have such endocrine disrupting
properties.

Fate and behaviour in the environment

An active substance, safener or synergist shall only be approved where it
is not considered to be a persistent organic pollutant (POP).

A substance that fulfils all three of the criteria of the points below is a
POP.

Persistence

An active substance, safener or synergist fulfils the persistence criterion
where there is evidence that the time it takes for a degradation of 50 %
(DT50) in water is greater than 2 months, or that its DT50 in soil is
greater than 6 months, or that its DT50 in sediment is greater than 6
months.

Bioaccumulation

An active substance, safener or synergist fulfils the bioaccumulation
criterion where there is:

— evidence that its bio-concentration factor or bioaccumulation factor
in aquatic species is greater than 5 000 or, in the absence of such
data, that the partition coefficient n-octanol/water (log Ko/w) is
greater than 5, or

— evidence that the active substance, safener or synergist present other
reasons for concern, such as high bioaccumulation in other
non-target species, high toxicity or ecotoxicity.

Potential for long-range environmental transport:

An active substance, safener or synergist fulfils the potential for
long-range environmental transport criterion where:

— measured levels of the active substance, safener or synergist in
locations distant from the sources of its release are of potential
concern,
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3.7.2.

3.7.2.1.

3.7.2.2.

3.7.2.3.

3.7.3.

— monitoring data show that long-range environmental transport of the
active substance, safener or synergist, with the potential for transfer
to a receiving environment, may have occurred via air, water or
migratory species, or

— environmental fate properties and/or model results demonstrate that
the active substance, safener or synergist has a potential for
long-range environmental transport through air, water or migratory
species, with the potential for transfer to a receiving environment in
locations distant from the sources of its release. For an active
substance safener or synergist that migrates significantly through
the air, its DT50 in air is to be greater than 2 days.

An active substance, safener or synergist shall only be approved if it is
not considered to be a persistent, bioaccumulative and toxic (PBT)
substance.

A substance that fulfils all three of the criteria of the points below is a
PBT substance.

Persistence

An active substance, safener or synergist fulfils the persistence criterion
where:

— the half-life in marine water is higher than 60 days,
— the half-life in fresh or estuarine water is higher than 40 days,
— the half-life in marine sediment is higher than 180 days,

— the half-life in fresh or estuarine water sediment is higher than 120
days, or

— the half-life in soil is higher than 120 days.

Assessment of persistency in the environment shall be based on
available half-life data collected under appropriate conditions, which
shall be described by the applicant.

Bioaccumulation

An active substance, safener or synergist fulfils the bioaccumulation
criterion where the bioconcentration factor is higher than 2 000.

Assessment of bioaccumulation shall be based on measured data on
bioconcentration in aquatic species. Data from both freshwater and
marine water species can be used.

Toxicity

An active substance, safener or synergist fulfils the toxicity criterion
where:

— the long-term no-observed effect concentration for marine or
freshwater organisms is less than 0,01 mg/l,

— the substance is classified as carcinogenic (category 1A or 1B),
mutagenic (category 1A or 1B), or toxic for reproduction (category
1A, 1B or 2) pursuant to Regulation (EC) No 1272/2008, or

— there is other evidence of chronic toxicity, as identified by the clas-
sifications STOT RE 1 or STOT RE 2 pursuant to Regulation (EC)
No 1272/2008.

An active substance, safener or synergist shall only be approved if it is
not considered to be a very persistent and very bioaccumulative
substance (VPvB).

A substance that fulfils both of the criteria of the points below is a vPvB
substance.
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3.7.3.1.

3.7.3.2.

3.8.
3.8.1.

3.8.2.

3.8.3.

3.9.

Persistence

An active substance, safener or synergist fulfils the ‘very persistent’
criterion where:

— the half-life in marine, fresh- or estuarine water is higher than 60
days,

— the half-life in marine, fresh- or estuarine water sediment is higher
than 180 days, or

— the half-life in soil is higher than 180 days.

Bioaccumulation

An active substance, safener or synergist fulfils the ‘very bioaccumu-
lative’ criterion where the bioconcentration factor is greater than 5 000.

Ecotoxicology

An active substance, safener or synergist shall only be approved if the
risk assessment demonstrates risks to be acceptable in accordance with
the criteria laid down in the uniform principles for evaluation and auth-
orisation of plant protection products referred to in Article 29(6) under
realistic proposed conditions of use of a plant protection product
containing the active substance, safener or synergist. The assessment
must take into account the severity of effects, the uncertainty of the
data, and the number of organism groups which the active substance,
safener or synergist is expected to affect adversely by the intended use.

An active substance, safener or synergist shall only be approved if, on
the basis of the assessment of Community or internationally agreed test
guidelines, it is not considered to have endocrine disrupting properties
that may cause adverse effects on non-target organisms unless the
exposure of non-target organisms to that active substance in a plant
protection product under realistic proposed conditions of use is
negligible.

An active substance, safener or synergist shall be approved only if it is
established following an appropriate risk assessment on the basis of
Community or internationally agreed test guidelines, that the use
under the proposed conditions of use of plant protection products
containing this active substance, safener or synergist:

— will result in a negligible exposure of honeybees, or

— has no unacceptable acute or chronic effects on colony survival and
development, taking into account effects on honeybee larvae and
honeybee behaviour.

Residue definition

An active substance, safener or synergist shall only be approved if,
where relevant, a residue definition can be established for the
purposes of risk assessment and for enforcement purposes.

Fate and behaviour concerning groundwater

An active substance shall only be approved where it has been estab-
lished for one or more representative uses, that consequently after appli-
cation of the plant protection product consistent with realistic conditions
on use, the predicted concentration of the active substance or of meta-
bolites, degradation or reaction products in groundwater complies with
the respective criteria of the uniform principles for evaluation and auth-
orisation of plant protection products referred to in Article 29(6).
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Candidate for substitution

An active substance shall be approved as a candidate for substitution
pursuant to Article 24 where any of the following conditions are met:

its ADI, ARfD or AOEL is significantly lower than those of the
majority of the approved active substances within groups of
substances/use categories,

it meets two of the criteria to be considered as a PBT substance,

there are reasons for concern linked to the nature of the critical
effects (such as developmental neurotoxic or immunotoxic effects)
which, in combination with the use/exposure patterns, amount to
situations of use that could still cause concern, for example, high
potential of risk to groundwater; even with very restrictive risk
management measures (such as extensive personal protective
equipment or very large buffer zones),

it contains a significant proportion of non-active isomers,

it is or is to be classified, in accordance with the provisions of
Regulation (EC) No 1272/2008, as carcinogen category 1A or 1B,
if the substance has not been excluded in accordance with the criteria
laid down in point 3.6.3,

it is or is to be classified, in accordance with the provisions of
Regulation (EC) No 1272/2008, as toxic for reproduction category
1A or 1B if the substance has not been excluded in accordance with
the criteria laid down in point 3.6.4,

if, on the basis of the assessment of Community or internationally
agreed test guidelines or other available data and information,
reviewed by the Authority, it is considered to have endocrine
disrupting properties that may cause adverse effects in humans if
the substance has not been excluded in accordance with the
criteria laid down in point 3.6.5.

Low-risk active substances

An active substance shall not be considered of low risk where it is or
has to be classified in accordance with Regulation (EC) No 1272/2008
as at least one of the following:

carcinogenic,
mutagenic,

toxic to reproduction,
sensitising chemicals,
very toxic or toxic,
explosive,

corrosive.

It shall also not be considered as of low risk if:

persistent (half-life in soil is more than 60 days),
bioconcentration factor is higher than 100,
it is deemed to be an endocrine disrupter, or

it has neurotoxic or immunotoxic effects.
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ANNEX 111

List of co-formulants which are not accepted for inclusion in plant
protection products as referred to in Article 27
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ANNEX 1V

Comparative assessment pursuant to Article 50

1. Conditions for comparative assessment

Where refusal or withdrawal of an authorisation of a plant protection product
in favour of an alternative plant protection product or a non-chemical control
or prevention method is considered, referred to as ‘substitution’, the alter-
native must, in the light of scientific and technical knowledge, show
significantly lower risk to health or the environment. An assessment of the
alternative shall be performed to demonstrate whether it can be used with
similar effect on the target organism and without significant economic and
practical disadvantages to the user or not.

Further conditions for refusal or withdrawal of an authorisation are as follows:

(a) substitution shall be applied only where other methods or the chemical
diversity of the active substances is sufficient to minimise the occurrence
of resistance in the target organism;

(b) substitution shall be applied only to plant protection products where their
use presents a significantly higher level of risk to human health or the
environment; and

(c) substitution shall be applied only after allowing for the possibility, where
necessary, of acquiring experience from use in practice, where not
already available.

2. Significant difference in risk

A significant difference in risk shall be identified on a case-by-case basis by
the competent authorities. The properties of the active substance and plant
protection product, and the possibility of exposure of different population
subgroups (professional or non-professional users, bystanders, workers,
residents, specific vulnerable groups or consumers) directly or indirectly
through food, feed, drinking water or the environment shall be taken into
account. Other factors such as the stringency of imposed restrictions on use
and prescribed personal protective equipment shall also be considered.

For the environment, if relevant, a factor of at least 10 for the toxicity/
exposure ratio (TER) of different plant protection products is considered a
significant difference in risk.

3. Significant practical or economic disadvantages

Significant practical or economic disadvantage to the user is defined as a
major quantifiable impairment of working practices or business activity
leading to inability to maintain sufficient control of the target organism.
Such a major impairment might be, for example, where no technical facilities
for the use of the alternative are available or economically feasible.

Where a comparative assessment indicates that restrictions on and/or
prohibitions of use of a plant protection product could cause such disad-
vantage, then this shall be taken into account in the decision-making
process. This situation shall be substantiated.

The comparative assessment shall take authorised minor uses into account.
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ANNEX V

Repealed Directives and their successive amendments as referred to in
Article 83

A. Directive 91/414/EEC

Acts amending Directive 91/414/EEC

Deadline for transposition

Directive 93/71/EEC

3 August 1994

Directive 94/37/EC

31 July 1995

Directive 94/79/EC

31 January 1996

Directive 95/35/EC

30 June 1996

Directive 95/36/EC

30 April 1996

Directive 96/12/EC

31 March 1997

Directive 96/46/EC

30 April 1997

Directive 96/68/EC

30 November 1997

Directive 97/57/EC

1 October 1997

Directive 2000/80/EC

1 July 2002

Directive 2001/21/EC

1 July 2002

Directive 2001/28/EC

1 August 2001

Directive 2001/36/EC

1 May 2002

Directive 2001/47/EC

31 December 2001

Directive 2001/49/EC

31 December 2001

Directive 2001/87/EC

31 March 2002

Directive 2001/99/EC

1 January 2003

Directive 2001/103/EC

1 April 2003

Directive 2002/18/EC

30 June 2003

Directive 2002/37/EC

31 August 2003

Directive 2002/48/EC

31 December 2002

Directive 2002/64/EC

31 March 2003

Directive 2002/81/EC

30 June 2003

Directive 2003/5/EC

30 April 2004

Directive 2003/23/EC

31 December 2003

Directive 2003/31/EC

30 June 2004

Directive 2003/39/EC

30 September 2004

Directive 2003/68/EC

31 March 2004

Directive 2003/70/EC

30 November 2004
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Acts amending Directive 91/414/EEC

Deadline for transposition

Directive 2003/79/EC

30 June 2004

Directive 2003/81/EC

31 January 2005

Directive 2003/82/EC

30 July 2004

Directive 2003/84/EC

30 June 2004

Directive 2003/112/EC

30 April 2005

Directive 2003/119/EC

30 September 2004

Regulation (EC) No 806/2003

Directive 2004/20/EC

31 July 2005

Directive 2004/30/EC

30 November 2004

Directive 2004/58/EC

31 August 2005

Directive 2004/60/EC

28 February 2005

Directive 2004/62/EC

31 March 2005

Directive 2004/66/EC

1 May 2004

Directive 2004/71/EC

31 March 2005

Directive 2004/99/EC

30 June 2005

Directive 2005/2/EC

30 September 2005

Directive 2005/3/EC

30 September 2005

Directive 2005/25/EC

28 May 2006

Directive 2005/34/EC

30 November 2005

Directive 2005/53/EC

31 August 2006

Directive 2005/54/EC

31 August 2006

Directive 2005/57/EC

31 October 2006

Directive 2005/58/EC

31 May 2006

Directive 2005/72/EC

31 December 2006

Directive 2006/5/EC

31 March 2007

Directive 2006/6/EC

31 March 2007

Directive 2006/10/EC

30 September 2006

Directive 2006/16/EC

31 January 2007

Directive 2006/19/EC

30 September 2006

Directive 2006/39/EC

31 July 2007

Directive 2006/41/EC

31 January 2007

Directive 2006/45/EC

18 September 2006
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Acts amending Directive 91/414/EEC

Deadline for transposition

Directive 2006/64/EC

31 October 2007

Directive 2006/74/EC

30 November 2007

Directive 2006/75/EC

31 March 2007

Directive 2006/85/EC

31 January 2008

Directive 2006/104/EC

1 January 2007

Directive 2006/131/EC

30 June 2007

Directive 2006/132/EC

30 June 2007

Directive 2006/133/EC

30 June 2007

Directive 2006/134/EC

30 June 2007

Directive 2006/135/EC

30 June 2007

Directive 2006/136/EC

30 June 2007

Directive 2007/5/EC

31 March 2008

Directive 2007/6/EC

31 July 2007

Directive 2007/21/EC

12 December 2007

Directive 2007/25/EC

31 March 2008

Directive 2007/31/EC

1 September 2007

Directive 2007/50/EC

31 May 2008

Directive 2007/52/EC

31 March 2008

Directive 2007/76/EC

30 April 2009

Directive 2008/40/EC

30 April 2009

Directive 2008/41/EC

30 June 2009

Directive 2008/45/EC

8 August 2008

Directive 2008/66/EC

30 June 2009

B. Directive 79/117/EEC

Acts amending Directive 79/117/EEC

Deadline for transposition

Directive 83/131/EEC

1 October 1984

Directive 85/298/EEC

1 January 1986

Directive 86/214/EEC

Directive 86/355/EEC

1 July 1987

Directive 87/181/EEC

1 January 1988 and 1 January 1989

Directive 87/477/EEC

1 January 1988
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Acts amending Directive 79/117/EEC

Deadline for transposition

Directive 89/365/EEC

31 December 1989

Directive 90/335/EEC

1 January 1991

Directive 90/533/EEC

31 December 1990 and 30 September
1990

Directive 91/188/EEC

31 March 1992

Regulation (EC) No 807/2003

Regulation (EC) No 850/2004
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