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International-standardization of marine environmental risk

assessment methods on anti-fouling systems on ships

by

Tetsuya SENDA

Abstract

Since the AFS Convention, adopted at IMO in the year of 2001, globally prohibited the use of
organotin compounds in ship’s anti-fouling paints, tin-free active substances have been used in the
paints. However, there are no assessment methods available as a global standard for the effects on
marine eco-systems of these anti-fouling paints. Activities thus have been carried out for estab-
lishing an international standard of marine environmental risk assessment method on anti-fouling
systems on ships. The risk assessment method consists of two parts; Part 1 on active substances
and Part 2 for anti-fouling paints. Both are based on exposure- and hazard-assessments, and the
risk is eventually evaluated by calculating the ratio of PEC (predicted environment concentration)
derived from exposure assessment and PNEC (predicted no effect concentration) by hazard as-
sessment. These methods could provide guidelines examining the proposal submitted to IMO for
adding a compound to the prohibited substance list, Annex 1 to the Convention. They are also
available for a marine environmental risk assessment when establishing an industry’s

self-approval system of anti-fouling paints.
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BB SR D2 < 1x, BEHICE £ 5 P15 R
EETLHEMEDEZ, BEHSE L, b0y
Bix, BAEMA] (A AV A K biocide) O —Fl
TR MEAS L UEMEZESLONEZ D,
-1 1%, MK ISR S N B5i5 B o Bim 5 8
B %, BT O EH VR IIIEEYE T H 5 izt
HCTHY, BREEOHIT, MBS EH L%
ATV RIS T-BENBIZE SN D,

BEEMED
BLE T

BhEmE
(FBERILIR)
HiF

-1 BIEZEHEECHEIND
ENYME

INECIIEHENTHER SR TEXZMEIC
EVHEL LS EH S8 bam o, ¥ —n,
vy F i, e RILEY. K{LAEY. DDT (¥
sranY 7=l sz iy) Enb5,
1960 I - T, AEILFMEIZ L D855
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10 A D422 T 12001 FE DM O A E 22 Bh 15
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Convention on the Control of Harmful An-
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9 BIZRHBEMTHD 25 WE., MMIEE 25%LL
FoOEOBUEEZIF T, 2008 49 HIZH Liz,
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(Annex 1) IZHELCTW5, BIE, Annex 1(Z
I, kgl L THBA XA (Organotin
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HEE (FERXZRBGEBED 220 T HUFFERE
WHENRHEE R DR ER S Tz, &5
T, FelcaELHSNAT-YME % Annex 1
BT 52 ENTEDLIN, TOHITIL,
Annex 2 IZ L7203 > THEWME OH E MO R
Ll s tEWRE 4914242 (Initial proposal) &
LT IMO ~8HT20ERHLH, b, ik
D= O DOFEMBEFT2AT 5 T & NEY LS
FH%ElE., VA 21T 9 72912 Annex 3 (2
AR AV 1 A = O B R L SO 7o S
(Comprehensive proposal) & L CTHEEEN R
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OFfiIL, FEE L TEINTWD,
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AFS £HNCHIE SN D AHAXOEE LT HN
HEE L TIMMLZ 2B E S e 2B T
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FRIZRHIE L TCHMA ZOFE RO %2 1ET 5
HETHY ., PiEEEHZ O W T — AR A EN %
W 2 REEZIED LN TR WD, OIE
AR BIEVEWE % & fe BB O M~ O R R XN
HWTh D,

—JF., RO FEWEIX, 38 (BEAEFEHAE.
B FEEAR ., RER) OfET 5 Hb2wE 0%
TR OREEORENICET ik ((k5FE) T
HfilshTnb, b#EIL. BomEThroAD
REZEZ2 I BETNNDDILEMEIC L DB
DIEYL A B IE$ 5 7291 1973 EICHIE S iz,
D%, 2009 EDRIE (KIELHEE) 2Ly,
HIER AL FEYEE RO ERIC L > THE|F
MBI D NREEY ~DEEBEE IS5 -
D ALFWE O EEFMIC RS HEE LE T L
Ehic, HEME R a2 E 2 RSB0
DHESZ#EST DL LS, 2010 F0 5 B
B H IR E S O RAT N E > TV D,

QB LR IE TR, B ETRE, A S b1k
FWIBEIZON T, BIE AT D O JE I &S

AFS &9 & & IR Sz IMOREE D — D

Resolution 3

mind the
Convention.

The Conference invites States to approve, register or license
anti-fouling systems applied in their territories, bearing in
information contained in Annex 3 of the

Resolution 4

methods,

The Conference urges States to continue the work, in
appropriate international fora, for the harmonization of test
assessment methodologies,
standards for anti-fouling systems containing biocides.

and performance
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g ok TUE W < 2O [F T HI5 80RO 38 GE I B
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(EU; European Union) D /NA 4% A FiE4S
(BPD; Biocidal Products Directive) & K[E®
fi2 3K B B ) (FIFRA; Federal Insecticide,
Fungicide and Rodenticide Act) T® %,
BPDVIL, /NA AW 4 F&ELE (biocidal prod-
ucts) OEINHNO TGO AT S5O0 @
VAL TA B R OREZREST L L ZHM
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23 BV | KGR ENT PT21 OB55 R
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(130)

EM~DOHEREYORE ., 3528l T 57201
T M EERZRINTND,
KETIE, EIEMS FIFRA © —B L L CPii5
WEEREEH N D 5, FIFRA X BPD & [AEEIC Y
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- BB E T NE AW FIFRA O )
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5,
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WU T I X, AR R E D ) 7 GREE ] B
WRESL SN TN, A XDk L CHEER
BB E ST Lic b ER | FER XRBAG B E O
FEREEATM FLEOEELICBNTY — & —
VT EEDVERD D,

AFS D IERA X RIEVEWE ~DYLIRIT A )
RIFHETH LN, FNCIILERT — 2 OEHE RN
FRE STV DT T, 2 OFFAM 7 1504 1 A v
FoREN TV, £72, AFS &/1x, ik 2%
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B BEIELIWHEOTEEE R TT — X iR
ALABRTIE R bRV, A XL, AEENE
i ST DR RN ThiL, BERT —#
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VIR A R T RE BE A 1 Ak S 1S & D AR I B
(SEK ~—7) RENEHSHTWD, 777,
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ORNEOEERICB T D EEOBR ENRR
AT O B A CREM A E ML T D 2 &
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T YT E O AT LA ERY 72 B
FEARET LI ZLCL R0 HIE OB A Z R
THET TR, BRICESTZHENEASRD
Zlomil b MEETE 5,

3.2 BEERBRRADURVF@MmFE

L E OBRERETIL, PR Y X737+
ERAVWSND, VA7 L0, REHKESCERER
BELZ2 E D TR Witk dE) 2Nl & 2 wfREtE &
ZOHKFOBEBRIEZMAGLE T, HENED
HZAEEERHTI20THY  BEOEEL LD
THEEEZAT20E (b2 WIXIESE) 2 EkT
HAY— REFRBIEND, IEROILFEDE DM
HilIE A~ — REMlC D & | SO ROV YE O fE
AEHIRT LD THoZ0, U ATl ClE%
OB O IR (BIvE) #ZE L CHESNLD
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T2 RARA b AR TRhbbiEIh
LD TELSRVWHDRF ] 2RET D, S6IT,
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EEATV, BERREICK S A FEFEM
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=
2R EE
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PG EHC BT 2 BEE ) 2 7 G-l IZ BV T
P— RIIIEEDE (K REOGRARY) Th Y |
TV RARA v MIBREEET ORBERE. R HE
AEAEWRBEONOEBEUZ L D HEWRE, 2 L CifF
EAEMOREGIC L DWIFEEEROWE R ETH
Do ARIEAEIL, T AU E THIFE 2 HLHI 2 22 0n o 121
PEAERREE 2= RAR A hELTEBY ., K-2
WZRT EHrn—td, AEMME LTT
4 B2 By i (PNEC; predicted no-effect con-
centration) % . F7-ZAEERENE LT TRERER
£ (PEC; predicted environmental concentra-
tion) #ZNENHET D, ZDODRXTA—FD
[t PEC/PNEC DA 1 8z 2854121, B85
BEOTHAENEENESEINDLLNLTHD
EEBEML MO OXNIRELELT D, T2,
Y ~DERE LT S 23T AW IRMEREK

(BCF; bioconcentration factor) <X°. 2y fi#th:d
FEIRETH KPR HMY P IREO FMICES S
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DTS, BEEU A7 M TIEOEEL
ISO L LT b TRATHBMR LD TH D,
Ak, 29 LIZablid, AHEHE S ST BB
FOENRBILEZ > CTHEishbdbDTHD
25, Y R S R WA IR OERETH D
ISOZHIET D LICHLERENH D, 7, EE
ANHEHEMICHLORE#BEAEZ TR LIZWEES
DOFHI>Y —n &b | HEOEFICESIS b L
B FEBEICHK— LMl afaE L 7D, &

SO, EEL S AR TRk, ETREFENI

FRB LRI IND HEOTRITNIER LRV, 72,

T I S < FRTE I L S BLSE Y 70 E 2% AT AR
7¢ (pragmatic) H O TRITNIX R ARV, M
RRENBR RN EE, RTELSHEN SR
59 ZTHEBETHDL, 7. BCKOBHISED AT
THHESEERT — X 2T p ikt 5
ZEh ., EHEMZH (harmonization) 0%
B OMEI OB NLEETH D,
ABEETFTMFEEHET 2D TH-> T, #
i CTEFEDOHIE TIX RV, T72b b, RIEHEZ
WTHEHLNBERIT, VA7 MRV E 0 (HE
VA7 |, TR 27 ) T2 78& O3
KHE) OFHMTd - T, 5O RS OHE % B4
522500 TR, B8RO HE 1T, AR
L ITHIIHER I N DIRE LD T, KEETZED
N TRMHICAVWOND Z L 2T LTS, A
BHRCTHEZ LD KU A7 & THEMKY 2
71 W) R RRFE R RE, U R BRA ziiﬂ
%EIﬂ@*Uﬁ&:ﬂﬁﬁ“ébx%B%‘% AR EE T
[V 27 8 T“&;of%ﬁ)ﬂ%ﬁi;@?ﬁﬂﬁﬂ%%%
2V T OEMBEDGFMEEMMT S Z L TRE
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DA TRV L THRIEESNA2WHEALH D D
D,

3.4 ELAE

AEEEO M RIIMMIERETH Y | [F U< Bhi5H
RREZRFOLOTH MG AR E T (KUK
H%) OBEHIE E 2V, MWMHERICRET S Z
ETMERARBEHAZMNMBEICEDD ZENTE
L, REMFIEIE ALTFHE O U A 7R M FEE L
THo bt L REMICEM L TWD BPD THW

D7 W RE/R S PH CHEYL L, BPD HIGE

T2 OMAFAEZAREE L TW5, 3 A
LE 2 DT —HIZOWT, %@gﬁﬁﬁﬁ%"i’%ib
72y, OECD. kHEZREEA (US EPA)
ASTM ZE CTHIE I N D 72 &AM FE M 'c“i]”bﬁji
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atory Practice) F 7213 ISO 17025 % o K % |2
B LIERBEHBECEmRT A2 2RD, T—4D
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BEMHRLTWD,

B55 @B BB RE 2 & DA M EIT Y E
(biocidally active substance) Z&ies AT A
(anti-fouling system) ToH D | IHHEHWE & v A
7 5 (BB BEHLE) @ 2 2D 8— Moy CHfE
FAER~DY 27 23N+ 5, £9 ., Part 1
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P 2 FIELIEELT 2 T ETH LN, AT
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3.5 BEORZA

EFAEEOH E 1L, K-8 O L 5 72 BIETHEHEL
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Bildd S 4L 6 H KRR S 4172, 2011 121 FDIS
(Final Draft International Standard) £ Z
Bith S 4. 20124 4 AEICISO & LTHRITSh
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4. EMEHMED ) R
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M EBBILEDOZTNENIC AT — L EER
LTWa, Wb, &GN & A FEREAM» 5
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EHENRIM N DA DD T MR R
(PNEC) ot TREfish 5,

4.1 RFEFE L BAE T
4.1.1 REFF@

Fe BRI TEYEWE DR IR D DA I
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PEH TV AT S BB E T V& o 7Rk
HEOKERBENDRD, BONDWESAMDID
wKfE% PEC &35,

B H2s (CFR23 ) fiFm

PGkt oGt b EEARIEIE T 5 v H
BT, BREEPICHUFEDE N EOREKRB SN D M
EREL D ETOREKRT—2ThHY | EBREIZ
HETRDODLZENTE D, EEHEITNANA
BT HW DAL, BRHT K o T E N B 7
720 IEEMEICEAOWHEENSH DT T
L2V U R T FEM &2 AT O 72 O IR S 4 5
ThHHID, BIENZBEZHREL CTHERMEYE %
KD,

AAEHE G Annex A [T 75 72 4 H 3 B I € 7 1E
ZRE L, CNOOFNDEIRT L ENREEL
WEL TS, UAZFIEIICE o & bl 5 Hik
% ISO 10890 & L THM L SN T=itRIETH D
D Tk, B S N IR PR A Iy O [
ORI T 2 L RELTRDDH DT, +
ANTZ v REE LIRS, BRGRFELE LTZ
ISO K TN ASTM CiE 8 b i 7= [al iz 1 & 55k (ISO
15181 ¥ U —XFH) BARKRM TH D Y, T bHIiT
X 7 fE M &2 4T 5 ik e L THEE SRR
THO o2 EMEEITHED L OIZHAT
KIFIZHAR T, U A7 G0 K 5 I H o
SHE 2 M3 &3 A58 1010 S v Gl 2R EE
RETHIET DIV ERNH D) L3 TWD, EifE
WCERTOREN S EEIES D HE 2bH
HINTNWD, ZORETIE, ERRIXY AT
VAEOFHRE LD LI LICEHEENELS 2D
72, Annex A TiX, ¥E % CEIAT OMAAN S
DM EREET HHEIT, ~ANT U AETH -
THEFE/REZHND L LBENTH S L IE
wLTWna,

BEH > U ATk, EMoOXI G EZ 2TV
WA TEIT, {ﬁﬁk#ﬁflGD*ﬁD% RET D,
VA7 % MT 5720 . BLSEHY 70 1 PH C I
D/ — A (realistic worst case) EAET HME

EYM~DEE

i
#
é}} =
: 7
” 2
-
g
#
A
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WD, BifE@EICET 20T Y AT,

OECD THEINbONRRENTH D D, RiE,

i, BB, ~V—TFOBRERH . MO,
WO K& S WEKOMWEE, W HEICX DM
S EERET D,

Pt U A gl BEE T VR o s
Ral—varyTRESHEZHET S, ZOHIC
I, AT L DR, IR~ D W A5 E O
BLEEND, IEEME OUWEKD D WILEIEF O
ZENE, M4 IR T EHICEMETHY | TR
HENTWE DT TIEARWY, UL, oty
W KD HREESEDT — 2 NhiiE, —RICAB
SNTFHEETVEHWTRE SAOHE AT
I LENTEDL, E/ET /WL, Annex H (T F
E DTV 5 A, Delft K% CH%E & i17- MAMPEC
NREHTHD, BIOETILEMEH Z & HARET
BN, HE (validation) 4L TW5D Z & 230
BHThb,

4.1.2 HEMTM
AEETPHmEZZ2RE (PNEC) TERL, &
FIERTEERBEL, AT ELE G X0
EoR/NMLEZRD ., Zha &6 25F %K
(assessment factor) THI->7-f & L TESR
D, 1EMEFEEREBRD 515 515 e KM 2R T
(NOEC) &5 Wixatim R B oo s
BB E (LCso) FmIX P4 ERE (ECso)
M5, PNEC X, BRBE O &E &5 (MFK
(PNECsw). J&E (PNECsea)) Of, AW
(PNECpred) 12K T2 b 0% ZNENFEAMT 2
VERNDH D, RO k1%, OECD <0k [EH B
B4 (USEPA) STEDONIZHFIERNHY ., £
DY A M Annex E (2fg# L T\ 5,
FEAMAR R L, BB O A EME A ML D T
O OFRELT, B E T EMERBEOFEE (AME
PEEPERMEDY) L (H G MR OHEIPE) A3
WA RS < IR AR D OB A R
fiT2EMABREZE0LHGITERVELHNS Z
LM T&E %, Annex F(ZiZ., BPD &k S L7t
MifR% a2 B L CTH v, WHFIT/HKK 10,000 725
10 £ CTOENBEINT 5,

4.2 YRYFHED R F— L

HEE O U A7 FIL, BHIEE Y & B
B TERDIERNDDLED, TNENHNTED T
W5, A baY (Hpr ) F4 . DCOIT %
%24%) 1 Annex B2, LAY (EICHER L
#) 1% Annex C IZFEMAZ iR LTV 5,
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421 BILEYMOTEMR F— L4

HEHAALAEm oV 27 ML, YN

(persistency) . £ # iM% (bioaccumulation) .
M (toxicity) THIEES N, TDOAF— L%
5T R T, MR (HL; half life) T,
BRI AW RS % (BCF; bioconcen-
tration factor) T, T EhFE i bH, HL L
BCF O#Bi 7 iE1L. Annex E ICH#H S T\ 5,
WPEICB L TiE, 4.1 TR FETY 27 235
Hanb,

AT, BREAMOERWEIG & AT AR
Ot L BHENRRBASREZ TR — T 57120
W, BRI R3S AT A E LTT 4 7 (tier)
il & L~ (level) Ml ZEHA L CW5, 7 1 Tl
T, BICREANDEW E 2 2 WHE % 58
T H7HD Tier 1 & lH OWEIZxT 5 Tier 2
MNH7ie b, Tier 1 Tix, B o - IKFE R

(HL<15 d, BCF<100) ®o#'E zx L Tl
PEC/PNEC<1 H L, & &S 20 EY D
FESEORBRN 2 TH, RIERBRIC I Iz
KX 0EM~OFEENLDND Z ERHREIND
ZeEREMIC KD A7) CHET D, 2O Lz
M IEEWE E L CiEbED 0, Ko gE
HEORHE OB OEET T &5 & bR
ELTHERESN TS, B OIEMEYE L Tier 2
WCHETe Z LT B3, mEATE (BCF>2,000) @
MEIE, AAF— AT OBEOEIC O ND S
T IV R78E& WHhBES5,

Tier 2 1Z, B DO L 243 THM %47 5.
i, ZEOREEET LR EENN L TR
THERTHOTIERL , L HEREDOEL S
MWD R W E ISR LT, Level 11238\ T
—HOT — ¥ TIRHUEZITS VAT LT, TR
IRV~ oo sn 2 HA1cE, —E8miE
BOOTFT—HEEMNMTEIND, ZOEAEEZE -
= SRR E IC B W TIE. Z ORI E THIM 2 BRE
LCFEL, W ZHgicH LBy —4 o
BRI LD kDR (Level 2) O %4T 95 2
EMTED, ZOZEICED, BARICET A
Z—EBIE LoD ZHH O R & BT 556 &4
T — RS T A ENTRSH, HEOR
FERY 7 &L BRET AT O B B oD BE e it
DNEDLIAD B,

Tier 2 @ Level 1 {IZBWTIX, L FD 2 >D 4k
EOWT NI Y T 20E (RS RN &
T B fEE) ThRIE. RIS TR AR L
V] OFEME 7R D,

- BCF<100, HL<60 d T4i& 23 7,

Kp<2,000, PEC/PNEC<1
- BCF<1,000, HL<15 d TZi&E 2 1 aE,
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Kp<2,000, PEC/PNEC<1
Z 2T Kp IE, LB AR O I K (maximum

START

0H11%E

4 TIER 1

Data Requirements in TIER 1 v

1 Bioaccumulation in fishfinvertebrates (exposure test or log Pow
lapproximation)
2 Piimary degradation for PEC estimate (for PEC estimation)
(1) hydrdysis
(2) photaransformation
(3) biodegradationin seawater

BCFor BCFp <100
&

Ultimate degradation half-life < 15d
(simul ation biodegradation test)

g

o+

2% (CFpk 23 421%) gt

soil adsorption coefficient) TH 5,
Level 1 (Z

BT THXPE L~ (203

3 Biodegradation in seawater & ye: BCF < 100 yes—|
(4) ultimate degradation by sim ulation biodegradati on test The loss of
4 Acute toxidty; LE)Cso biocidd activity is shown
(5) fish no
(6) invertebrate PECPNEC < 1
(7) algae
5 Chronic toxcity; NO EC, LOEC, MATC
(8) fish/invertebrate
6 The biccidal actvity in degrdation process of initial dose. no
\. A

Level 1
Data Requirements in TIER 2, Level 1
1 Refine the PNEC by means of more chronic data

2 Kp (Koc)
(1) Adsorption/Desorption screening test for Koc

degradation half-life <15d
(simulati on biodegradation

Ultimate

yes

Ultimate
degradation half4ife <60d”
(sim ulation biodegradation test)

&
Kp < 2000™
&

Kp <2 000"
&

Theloss of
bioddal activity is shown

The loss of biocidal activity is shown es
&
PECPNEC< 1"
no

no

Tentatively classified as relatively

—» low risk for a cettain perod from the

date of determinaton inthe Level 1
[

Level 2

Go to a process of risk cheracterisation for degradation

produds of active substance (Figure B.2) ‘

Data Requirements in Tier 2, Level 2

| }

Data package for degadation products (see Fig.
B2) no BCF <2 000 ye:
nos BCF <2000

If necessary, BCF

1 Refine the PNEC by means of more chronic no- #1 yes
data < 1000
2 Bioaccumulation in fishinvertebrate (exposure l
test) yes

3 Biocidal activity in degradation PEC/PNEC scF
4 Water/Sediment degrdation no for predator and n < 1000"
5 Therisk assessment for predators due to mammal*'
secondary poisoning and for human expcsed via
the environment.

(1) Avian e yes

(2) Mammalians

Ultimate
- Degadation hal flife < 15d™
Kp <i°°° (water/sediment simulation test) o
4 or
PECPNEC < 1 PECsedPNECsed <1
and/or
o PECPNEC < 1
The loss of e
[ no. biocidal activity is < J
42
shown
yes
\
A A
Risk of high Relatively Risk of high Rel atively
concem low risk concern low risk

-5 (a)

ERREFEMEQ YR VFEOTIA— (Z01: [FHEOTIA—)
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Tier 2
Leveld

Data Requirements for degradation products maore
than 10% of initial dose

Identification & guantification of degradation
products

(11 Hydralysis

(21 Photatransformation

[3) Biodegradation in seawater

If necessary,

1 Acute toxicity; L{E)Cs

(1) fish

(21 invertebrate

(3) algae

2 Chranic toxicity, NOEC, LOEC, MATC
41 fishfinvertebrate

no

All degradation products

< 10% of initial dose VES

no

All PEC/PNEC ratio of

degradation products
<1

h
Fisk of high
concern

-5 (b)

N WE L., T L L) ©T—EW
M2 %8 L= IL. Level 2 @Al %21 % 4
ERH D, Level 2 Tl AEMEBEMEIC OV TIE,
(i) BCF<1,000 T& % 7. 71 1,000 LL E
(<2,000) Th-oTHLMHAEH - 1FILHOD
PEC/PNEC<1 Th 5 = &, (i) EJR~D LR
BV Z & (Kp<2,000 ETrRT) METHDZ
L (ii) PEC/PNEC<1 TH» % Z & ®IE», (iv) K
M D 10% L & 5D D 5 EHIZ oW T
PEC/PNEC<1 A1, THXHWEL -~V &
HIENG 265,

4.2.2 ERILEMOFEMR F— L

LAY (REMRWE LB ; Cu20)
2N ThH, VAT FMOFKIZIE#RILED LR
BEThb, LML, W ONDET, HELAEWw
ERELEAR TS,

ML A T, IEEZ R T ORBEDE L L
THWHLNDERIELAWTHD LV, HEAKPITHE
LI &RBA T THLILAENSZ N, 2D X572
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AHRIEWEDOYRVFMOIO0— (FD2: H@BREHOIO—)

ERAA NI NNy T T RELTREIC—
EENEEL, EWICE > THMETHEL L TR
DZFENDHHLOTHY  AHEILAMNI L & LR
BICHEELRVWHHE LD LR D, £1-. 4
PRI BE (bio-availability) % 5 & L 7=
HEENMLE T, ERITERA A & L THEETD
BAIE L ABLAWITHEAS L TEE/RL T
LZHEIWITBEN EICHET OV ERD D, #685%
FEMICRB W TR, Ny 7 7T 0 v RBESEY
BFIHEZZE L-HERNLETHY, EETH
NWIEEREORENESREZHNDLIRETH D,

HEEFMZBW TS, AHLEY TIX L
RFEEKICHMEND Z L EMITRE L CREEM
RAEMERE ORI AR SN DICH LT, &R
FOMEALA Y TIE, WEAKFEENC X D IR A
LB ~DFEE « ZEAIT & DIGFPED M LN RE
WECTH Y . SN - EREEOS 2 BN AHLE
MEIxRe s, Fo. @B LAEMITRKICERT
HEME L THLS LML TEY  (GHEMEDE
WEE R T — 2N T TICHHAEETH D729, 7F
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1. Generc Models with estimated background
concentration

2. Generic madels with field measured
Background concentrations

3 Direct field measurements of exposed
SCEnaria

"Typical" and "Reasanahle Worst Case”
sCenarios

of

B11E 25 (PR 23FE) Mgl 67

Effects Assessment

- Diata gathering

—- Data (quality) review

- PMEC derivation (Assessment factor or
Statistical)

YES

Logic test
Does the derved PNEC exceed
hackground levels oris it below
essential levels?

MO

A

Risk
Characterisation

Refine exposure
ASSESSMENt
- Background
- Monitoring data
- Bt

X -6

MARENT — M ITIRWE & 72 D, BRI OS2 T
— ZICHE DS W HE e FIEIC LD A FEEO
REFHHE T D7 (SSD; Species Sensitivity
Distribution Approach) ##H CTZ 525 51%, 1
~H5EWVWIHELAIRETH D,
INOLORMEEBRE LY AV
LFH-6 DX otk D,

Al D 2 % —

4.3 1) R #E
VA7 X, THEBRERE & TR MEEERE O
(PEC/PNEC) THIET 5, THIBRZLHRE R T
AR XK (PEC/PNEC<1) #4131
273 E RV 27 ; low risk) £ 2R T
X HREITRW (FEXTPIIE U A 7 ; relatively low
risk) L AT N TE HW (PEC/PNEC>1)
ek, U A7 0@y (U A7 8&; risk of high
concern) & A 7p I D, BIROIE Y | AL T
UAZFHEOTEEZEDIZLO T, HHO L%

FEC/FPMNEC =17

Risk ratio:

Relatively low risk

YES

Refine effects

Are further Aszessment

refine ments Y ES——] - Bioavailahility
possible 7 - Esszentiality
- etc

NG

Risk of high
CONCErn

BERREEVEOVR/FHmO IO —

WD BHEZD L DO TIEZRWIZD, EFEOHEN
BRI EII AR EBERT S DT Ty
ZEICHEERMLETH D,

Ehp sz A7, MEEL L TELD
T IER 5720y, Annex G 1T, U & 7 Gl R
HECEHITRTHEALEZE LD TWVD,

5 BABZEMOD Y XY

ISO 13073-2 (Part 2) & L CHEHE LS 2B
HWE O U 2 7 G FEE, BEYEO U A 7§
fili & [ D A X — A C BB 0BG 15 Sk 1 3 i
SNDHZLOTHD, EHINDIEMEWEIL, Part
1D A X — NIHE - TR A FEHE S iz b O3 %F
BTHY . ZZTHLNZPNECHAHAWLNS,
oD, BFIEBEOAF—2OFTIE, H S
O CHFEVERM A2 1T 5 LT e, ARSI,
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Part 1 © MKV A7 | Fioid THEEWIKY 27
EHESINTEWENMER TR RIEMEME TH D
LinL, TURZIEE)] WHBEShTEMETH -
TH, fHEHE, gk, EHREZRET S
&, KRl r — ATEXN R ERDLERD D,

Part 2 O EEEIT, ZREMEMTH D, IHEY
O v I o R (i?‘_ FHED . Pt Y
FORE. FHEET NI X DR ST OHEE S
BV i i fﬂ(}ﬁr%ﬁﬂjb Part 1 TRl &7z
TR ERE - Ok E R 5, PEC/PNEC H
N1 EVIETHIEY A7 1TV ERREND, &
DOUN T EDEWESIL. T OFHESIC L
H¥5H (refinement) A A[RETH D

B5 15 &R CIRE D15 Y E %ﬁ%AbﬁT
HOWaGE0R%0, 2086, ENENLOERN
MHEMOIEALTEEERNGE LI LA ES
o, LinL, BIGSEN S O M TA L D IRIR
O3 TOMAAERITHRE N 22 < | Y 22 5T
BB ORBRTH L, Lizd-> T, #HAEEH
WZOWTIE, U R 7D X F — AIZ i%@lh
KN £~%ﬁ>%ﬂ EHEMAE OB 2k 5 Z &I
TW5,

PiiG et iiE, S EN DIGEmE OfEiE & &
HlECHFDOY) =X LCllEsns 2 &N
& % (frame formulation), BRI IX, [A CHE
RTEBE) E Vo r—ATHD, ZOLH 7%
Y —XOBE T, B L TRERLTY R
21T 9 2 EDRABBTH S,

Risk Assessment

oGt o U 2 7 F Mo A ¥ — L &2[K-T7
AT, BoNofRix, EHELELTEL DR
e by, #EZEBICTRHEINDINESHE X
Annex A IZ/REN TV 5D

6. EHYIS

HHEEAZXD LD RREMEZHOEZ 20
TOOHIEREEZIET A EEBNE L2, B
BREIOWHEERZ~DOV 27 27 M+ 2 Fik
Z E BT 5 BRI O W TN L, 4 H
ORREMBEIX, ST sHEOB O L~ b
VL r~DR%EEDEEDLZ NN, BiEEBEHIE
LCH, 2V EPKEIC & 5 bR FEEH O
Wl EmoBEBESOIE) &V AT (EPEE
RBER~OHDOEE) 2 EHRMEELnNEET
HD, INFET, BT HLHEENICL 2 TR
Do T-VETEERE R ~D Y 2 7 FEAf 15 & [ B
Ekbf&%é_& .U A7 BBBL TRV
HEHB2ZCHERF S THLEEZLN
%, Fl2. AFS FRBRIRICHE - TR LN T
15 05 35 OBk - FEAG 55 K OWERE L DR Fn o 7=
DOMEE ] ~OWFEZRIIETHY . 7 UTITBIT
LI5S EOBREE Y A 7 FEAM 0§ E O ¥ K A& N
HT oL EMMEEEN D, ISOfLITE BT T
H BN, MEEFTNEFICEE LTRBY ., FITLTH
FREOHESLW FALFIESISOEELED D

Caonfirmation of risk of
hiocidally active substance
under S0 130731

h
Exposure assessment

Preparing
—»  emission
SCENEND

!

b 4
Representation of result
of the hazard assessment

Representation of
FHEC

Calculation of
PEC

¥

Risk
characterisation

[y

¥

b

Additional
information

Risk assessment
report

-7 BFEZEHEGOYRHEEMmOIO—
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