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HHP Risks) ¢ 19 o MEHFE » BRSO
R HERI AT m aF RS I R
FHEEAE R - T IREE ARSI R 2R
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Experts on the GHS, UNSCEGHS) fA 2002
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Pesticides that are acknowledged to
present particularly high levels of acute or
chronic hazards to health or environment
according to internationally accepted classifica-
tion systems such as the WHO or the GHS or
their listing in relevant binding international
agreements or conventions. In addition,
pesticides that appear to cause severe or
irreversible harm to health or the environ-
ment under conditions of use in a country
may be considered to be and treated as highly

hazardous (I8,
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Table 1. FAO/WHO criteria for identifying highly hazardous pesticides !®

1 Pesticide formulations that meet the criteria of Classes Ia or Ib of the WHO Recommended

Classification of Pesticides by Hazard

2 Pesticide active ingredients and their formulations that meet the criteria of carcinogenicity Categories

1A and 1B of the GHS

3 Pesticide active ingredients and their formulations that meet the criteria of mutagenicity Categories

1A and 1B of the GHS

4 Pesticide active ingredients and their formulations that meet the criteria of reproductive toxicity

Categories 1A and 1B of the GHS

5 Pesticide active ingredients listed by the Stockholm Convention in its Annexes A and B, and those
meeting all the Criteria in paragraph 1 of Annex D of the Convention

6 Pesticide active ingredients and formulations listed by the Rotterdam Convention in its Annex III
7 Pesticides listed under the Montreal Protocol
8 Pesticide active ingredients and formulations that have shown a high incidence of severe or irreversible

adverse effects on human health or the environment
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Table 2. Pesticide Hazard Classes in the WHO pesticide classification system ¢

ClassIa ClassIb Class 11 Class 111 Class U
WHO, 2019 Extremely  Highly Moderately Slightly Unlikely to present
hazardous hazardous hazardous hazardous acute hazard
Oral (LDso — mg/kg bw) <5 5-50 50-2000 >2000 >5000
Dermal (LDso — mg/kg bw) <50 50-200 200-2000 >2000 >5000

JrRRIRE o EE 2B R ERR R
A U AT B R (S R R~ B U
Pl s - EERRIEEET N &6
TERIZZ SR - SRR R S R AE o
Wz o BLAh - — eSS A RS T
LDso 2R3k » B 1 g o 1 el SR HH B
R EE M - SO Mk M [E—
ARAE 2 BB AR 2 74 & 38 P e e e 1
LDso #1770 o IR AR SR o
s gl (The WHO Recommended
Classification of Pesticides by Hazard and
Guidelines to Classification) #f — 5 {7
(part IT) SRFIHIHY L5873 #R A1 BB 2 K128
HRUKSIHT LDso F5R » HE1E Ry le i 5= 58
Gy iRy RS - (R R A L ARG
FLRl A R EEAS AT T IR S R )

BAE b DASE i T o il i 2 2
Al o M ARG R AR T A 7 ) > AR R Z
B R BRI AN T - HEElL
s A @) HAER T HY LDso HEA
FRlet LDso o fe- Al it R 0 1 IR AR
SIS - EENE B
Oy RS AR EST HHP HIE o DLA] i B
(brodifacoum) Ryl » H Fij B A & 3 1Y Hl
BTy 0.005% EHA] - AR WHO 3iffaREH

RHARN T AERE TR LDso By 0.3
mg/kg (class Ia) » BMEITE - (HH AR
SEAC P HEfE R LDso fE B 6,000 mg/kg
(class U » @1K5) @ RILIE R S H S
) A g HHP G9 -
et e A B — A RO I
ARSI AERY LDso X 100
B PR P SRS 4

B LDso=

Jol it e B 2 WA e B R LA S o IR
AT (1)

B 2 B UK ST IR A8 LDsox 100
S P B USRS IR 43 b

TEEH LDso=

AL T (2)
Ca Co C: 100
+ + =
Ta Tb Tz Tm

C= B a,b...z TEBE N E 4 H
T= K5 a, b...z BYIIIK LDso
Tm = EEHIT K LDso

R 1977 £ 2018 F-[H25 Ff5 g
FABI RS 57 fh00E O (R=)» 11 H
2015 S RE ARl B B 40 2 3 i B 55 B B 55
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Pl > SRR B HoAAS R BRI 275 (aluminum phosphide) 57% LI 55% Fi Al
BRON  CAGILUERZES R © - HATE (R » B#{L#k (magnesium phosphide) 66%
WA S LB 35 T R 2R A i B BT 56% FESRAN ~ ZFUAR (fenamiphos)

K= 8 1977 FEAZSUREABRSNESOAMBAER ZBERNEESE ©

Table 3. List of extremely- and highly-hazardous pesticides banned in Taiwan since 1977 ©

Year Pesticides

1977 fiEl% s Leptophos: Highly hazardous.

1989 2353 Endosulfan 35% EC: Highly hazardous.
1991 15985 Aldicarb: Extremely hazardous.

1995 ELH7#2 Parathion 47% EC, EEEE# Parathion+Malathion 50% EC, 52 Prothoate 40% EC,
THRF SRS Pirmiphosmethyl+Mevinphos 50% EC: Extremely hazardous.

1996 —hiiA EPN: Extremely hazardous, JlIff$k Carbofuran 85% WP: Highly hazardous.

1997 Kt Fonofos 47.3%EC, 3E3#A Mevinphos 25.3% EC, ii§&3F2 Phosphamidon+Mevinphos
70% SL, 7fi@i% k% Phosphamidon 51% SL, i fR¥Y Ethoprop 70.6% EC, & Hfi 35 A
Prothiophos+Mevinphos 45.3% EC: Extremely hazardous, Jlf&#% Carbofuran 75% WP:
Highly hazardous.

2000 348 Monocrotophos 55% SL: Extremely hazardous (Inhalation).

2006 /b Chloropicrin 99% EC, ZF{##k Carbofuron-carbophenothion 50% WP, I F8# #4
Propaphos 50% EC, i3 Prothiofos+ Mevinphos 30% EC, #3F&#Y Phosalone +
Methamidophos 40% EC, i%{R¥fif% Ethoprophos+phorate 10% GR, NI Mecarbam 35%
EC, #4/715 Methomyl 90% WP, SG: Highly hazardous.

2008 TEEG KA Phosphamidon 50% WP, fi#k MIPC+ Ethoprop 40% EC, % —f##2 Disulfoton
+ Ethoprop 10% GR, #%3%#2 Azinphos-methyl 20% EC, %{RF2 Ethoprop 45% EC, EEERfA
Dicrotophos 27.4% SL, #%{#&$k Carbofuran+Phosmet 50% WP, fig@5k4% Phosphamidon 25%
SL, #i@&3ZH% Phosphamidon + Mevinphos 35% SL, BJEfA Omethoate 50% SL, FHELEEH7AL
Parathion-methyl 50% EC, #5Jgl@ Formetanate 50% SP, EikiE, Oxamyl 24% SL: Highly
hazardous.

2010 KA Methidathion 40% EC: Highly hazardous.

2013 SECHA Mevinphos 10% EC, SL, —#ifA Disulfoton 5% GR, 743 # Azinphos-methyl 25%
WP, % E; & M Dicrotophos + Trichlorfon 50% SL, 3£ 5 77 % % Fenpropathrin +
Methamidophos 45% EC, E23%X] Paraquat + Diuron 42.5% SC, E23#X(] Paraquat + Diuron
60% WP: Highly hazardous.

2014 IEBEEHE Fosthiazate 75% EC, 3EEFY Methamidophos 50% SL, %A Demeton-S-methyl
25% EC: Highly hazardous.

2016 Tk Carbofuran 40.64% SC, 44% SC, 37.5% WP-SB, #4/%15 Methomyl 24% SL: Highly
hazardous.

2018 ELh A Paraquat 24% SL, E3#X] Paraquat + Diuron 33.6% SC: Highly hazardous.




6 EEESERIE o

40% FLA ~ BRIE (oxamyl) 10% S ~ i
Hfi #%  (phorate) 10% ki | F1 ¥E g 2
(terbufos) 10% KL © » H 5 i A gk
bk FERE A BHERRE fFEAE
R B o ZH PR H A &S B
H - BEHSERIEAEREEE (s H)
A AIBARL - tHE S AP ENRE R R
BN 5 M2  (fenamiphos) 40% .
BIFIER AU (oxamyl) 10% AWK 2 FHIKRE
Bl R - BiEYVi R/ En 2019
RIS SRR - THETIY 2021 48 12 H B
ZHRI R RFEE - @3S (phorate) 10%
BB FIFETERS (terbufos) 10% i i R #5 4
aail o H AR AR O 2EY) - R
IS 1) A L 7 52 P R e S P A B T S S Ok
D BT B\ B YRS i fe o

Ak Bl — ~ =HIPY - EREEHE UK A
Hon T s 7E GHS 43 2808 ~ 425
A B R R E M ETEZ 1A 88 1B #%

BERYERI— ~ =~ 3 B2 R TE LR
on R ERFHAOHE (GHS) 2 BUE M ~ 4£%E
I UG N N R W= e
(Carcinogenicity, Germ cell Mutagenicity,
Reproductive toxicity) fE#EZTI7 G2 » —fi%
fEifE Ry CMR 73k - A FHy A K e E)
YinsERE] c WE T HA ) BT HEHE
o NEBUENE - ATEM SRR
VEBEIER & o i MR AR AH B R 1A B
1B 73t o BR T RRUR T RS/ N 0.1%
B ol il fe B JHE O o Al Oh o R R BE Y

CMR 73 BEH AR5 53 BR ARl — CMR 47
e o DU ER (brodifacoum) R4 - FR{EER
MIEE)S (European Chemicals Agency) HY
BN 3 Sk B N AT
MR EEAE 1A 0D« & & HATERN &
BIAIER 0.005% EHAI » HRULST & &K
R 0.1% » KIS AT 738 -

GHS 3 A ¥ — il R EE A UL 3 1T
CMR Jpifl » EHESR R HARAE - fEBIRR
7R GHS 23#Hy CMR #i—I5 8 2
MEE BT EITIK GHS /R im e B p gk
FE T oAk - AT P2
HRE B AR AL 2SR B oy M
CNS15030-21, 22, 23 | B AHRH STk @ 26
2 e fEimfEE RS [H - BRI IH GHS
TrARARHESL - IS A E P B ERFE E AT
HAME TR ERHE AT HH B & RS R A 20
e a8 Hep L GHS &2 CMR 43R &
SR B R E 41 N &S ¢ (—) International
Chemical Safety Cards (WHO/ILO) (http://www.
ilo.org/dyn/icsc/showcard.home) * % & ¥}
FEERFRE M CMR SR - =
FHEMHSENEEFEN - aJHE (&M
FHEg S H CMR 285 1 FIZE 2 #) s (5)
Pesticide Database of the European Union
(https://ec.europa.eu/food/plant/pesticides/e
u-pesticides-database/active-substances/
?event=search.as) : 3% & £} [ $E it 77 B
Bl ZHY) IR & 5 (plant protection
products) FEEFEE AN 5 R AE B EAM
HEP A E R IR E R o RSt - B AR
EE D BH EAEE G Regulation (EC) No



1272/2008 (2008 4F 12 H 31 H) %8l GHS
S —E - BAE L RiTE H B 228k
B nskn - RYVHE0E M%) - 251
MR ZETEE R R E AR 5 (2)
BMAL2 /S (European Chemicals Agency,
ECHA) — Classification and Labelling Inventory
(C&L) (https://echa. europa.eu/information-

on-chemicals/cl-inventory-database) : J& H
ECHA #7235 2 Ff 32 (B2 V) H & A

% - @%ﬁgﬁ‘ﬂ FEMER (view detalls)
DUE—S L2 E i CMR 238K

FSp= %L(?)?}XE (data lacking) , & &
TR RS R S RT3 (conclusive
but not sufficient for classification) ; ° 5
AN E A HH A ERE » (1Y) OECD
e-Chem Portal (https://www.echemportal.org/
= YNEE DRl
e HERE

echemportal/ghs-search)

HRHE - e et

x/O ~ CER2TGANSE 2 B0RMN - AEARRERMNEETEIR

b=+ (32
HEEE 2

EfEE RPN AE T

]n

B &R} PR AR R E LR E Y GHS
AR - AR PR ALER AR H SR
AEMHAYEER - JE T b T e Bk R 2K
EHRER » TTEIARR - HAZRE -
IARC Monographs (WHO) (https://monographs.
iarc.fr/agents-classified-by-the-iarc/) * &
it GHS 73 #K - 1B 7] 2 fH B0 1 A Bl &

> HBUEY 2% (k1) Bl
HoAl o W R E I TR IR R EL ¥ - (H AT
BAHEEST R A 55— E s US-
EPA National Pesticide Information Center *
FHEEARM GHS 208K - (E ]t E0E
TEAHBAE AN » MESEEIBR R AE A [F]IRF I HY
FE AL B P AN [F] B 23 A AR HE 09 - FE5 [
R HRAEAR - GE - ROERYD
Fe - A FEIRE R SR A S = AIE
HWET%TWH Sk AR HIEr

HEFT ALK - )

NEEBRMNE

Table 4. Hazard statements and warning symbols for carcinogenicity, germ cell mutagenicity and
reproductive toxicity adopted in the GHS %

Hazard statement

Category 1 (1A and 1B)

Category 2

Carcinogen May cause cancer
Germ cell mutagen

Reproductive toxicant?
child

May cause genetic defect

May damage fertility or the unborn

Suspected of causing cancer
Suspected of causing genetic defect

Suspected of damaging fertility or
the unborn child

Warning symbol

[}

Danger

]
g

Warning

1) An additional category which describes effects on or via lactation is not included in this table.
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PR : fE T TS AR E R AR o B
B A RIF &% B 3 B8O 1T & B9 N 8%
D 3 | Beh i B 2 JREEH MUK ST

THTTEE LK Y HARERE
TRAERIBIRE AR - HATESE F BRI AR
AR RY) - ZAFRE AR AN
75 R RTAEER  (elimination) A
PR (restriction) AY{LERP)E 3 B AE
Bif gk A A1 B C9 B o B E REEA UL

SHEREBIN HHP ZHRRHERI Y - H
MERRA R ST B S AEM 8% A F1 B 58 L
JEFINIE S » FET KNSR D 55 1 B
HRHE Rt A S BRI AR HE L -

H AT BN R ZE G S5 SR % A Fi
B IEEHEEN » R BN) - 2K
FRD 1B OO HhANE B R AT B
REHE - SR S FFAEME  (persistence) F14E
YIEE M (bio-accumulation) « H - w1
B HE B R A T A sy Kk o e 5 1

KA BEREMTEE  CER2FEANTE BREMNXEREREZREZURM DR

E% (9, 14, 42)

Table 5. Comparison of different carcinogen classifications under the IARC, GHS, EU and

USEPA systems > 14 42)

IARC GHS

EUY US EPA?

Category 1A
Known to have
carcinogenic potential for

Group 1
Carcinogenic to humans

humans
Group 2A Category 1B
Probably carcinogenic to  Presumed to have
humans carcinogenic potential for
humans
Group 2B Category 2
Possibly carcinogenic to  Suspected human
humans carcinogens
Group 3 Not classified

Not classifiable as to
carcinogenicity to humans
Group 4 Not classified
Probably not carcinogenic

to humans

Category 1 -
Substances known to be  Carcinogenic to humans
carcinogenic to man

Category 2 -
Substances which should Likely to be
be regarded as if they are carcinogenic to humans
carcinogenic to man

Category 3 -
Substances which cause Suggestive evidence of
concern for man owing  carcinogenic potential
to possible carcinogenic
effects

Inadequate information
to assess carcinogenic
potential

Not likely to be
carcinogenic to humans

IARC: International Agency for Research on Cancer, GHS: Globally Harmonized System of Classification and
Labelling of Chemicals, EU: European Union, US EPA: United States Environmental Protection Agency.

' The classification system used before Regulation (EC) No 1272/2008 was issued, i.e. December 31, 2008.

2 The classification system referenced in the USEPA 2005 cancer guideline.



(half-life in water, DT50-water) A 2 f#
A~ L8P E (halflife in soil, DT50-
soil) AfA 6 il H e iiEYE ] (half-life
in sediment, DT50-sediment) A/ 6 {f#H ;
HA 4 V)& TE MR HE Ry /K AR Y0 A4 VIR A6
2% (bio-concentration factor, BCF) {449
ETEIRE (bio-accumulation factor, BAF) A
A 5000 BEEEKE B (log Kow) KRA 5
B FF 6 Ll R E R AE Y ST
MEFTEIEMES - BIg#iimkE Ry HHP -

Pk He R 7S« TR A (Rotterdam
Convention) ; &k =% H R EEEH R
J% 43 AL 1 B

CHERFFRAKT GO By T B E RIS
S 5 o S B 5 B3 AR 1 9

EEE RPN AHE 9

il

HEREREFRER P24 (Convention
on International Prior Informed Consent
Procedure for Certain Trade Hazardous
Chemicals and Pesticides in International
Trade Rotterdam) ; FYfHTE » XfEk " PIC
DRIy R G BIEREEE I S B R K
FEZERHARN 1989 F[EREEF » &
BIBEE 1992 FHEFESFH 21 il
o 19 BT ENEE R ETEREE
EEH - WP A B E R IR
IR E AR | < B RRARUEFER 2000
FEIREERFRZEK » R 2004 £ 2 H
24 HIEZARY o HH B9 Ryt o Kl i b L2
m P BE A B S B ) v B R B B R
N B B A REERIGE 1 [REHUTEAE fE T -
TEERFE AR ) WIRERLE - T EkR LR
s LB R EE 2 BIRE . 5 &% T bR T &

/N RINE THREREAK ) MiEk A MNER B 2 REBRRDEEMEERAZETR

jﬁu‘é: (5,34)

Table 6. Pesticides listed in Stockholm Convention Annexes A and B and their registration

statuses in Taiwan 34

Pesticides eliminated or restricted under Stockholm Convention

Annex A Py 45 88

Chlordecone (no registration)? »

Aldrin (banned in 1975)" ~ % Chlordane (no registration)” ~ — & Hi
K J¢ W# Dicofol (banned in 2018)» -~
Dieldrin (banned in 1975)) ~ % %F &

R EE
Endrin (banned in 1971) D ~ R {fi &

Heptachlor (banned in 1975)) ~ 75% 2 Hexachlorobenzene (HCB) (no registration) ! »
a-NEIRCAE Alpha hexachlorocyclohexane (no registration)? + B-7S & ER L %E Beta
hexachlorocyclohexane (no registration)? » #& 5} Lindane (banned in 1984)» ~ i ik 2%

Mirex (no registration)? ~

fi & 7K Pentachlorobenzene (no registration)? -

PN

Pentachlorophenol and its salts and esters (banned in 1983)? » ZZ#%# Technical endosulfan

and its related isomers (banned in 2013)? * F#%%5 Toxaphene (banned in 1983)"

Annex B i DDT (banned in 1973)Y

D Pesticide listed since 2004. 2 Pesticide listed since 2009. ¥ Pesticide listed since 2017.
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1]

ARAZ R S B RS RS HAth B 2 5 A B
S IR R AR ERE R - EmoE
R EE - IRETECE E R — (b2 i
C1 - G RHE — PR E @A B -

I3 P o [ 15 255 P s A R Y
{LESFEE RS EREEE N (severely
hazardous pesticide formulations) » 3fi DL
sk =R Amz CD o 5 R AE W B
R 18] A A ) o o o {1 i {1 A= i
(RHA%) B E LB ) E PREEE F] 8L
RS IR < BB HITT BN - B2 LB YE
B S Ry b Sk =AY 2 B PR ke
MR ZEE (Chemical Review Committee)
A LA A RS B B, P BR A e 2 2k
PG SAAMER =1E 5 - DL 2017 4
LN S /AN SNV S ) [N S
(carbofuran) fREE Ry B CO » B Syl fR
R S N UGS B R (AN )

fyS ik 2 B B s ~ vt /K FTAIEH
RAY) (WA - B~ R -~ i)

AREMEFEEAESEE - H 2007 4 6 H 16
H A P SR B AL BOm s S - WA P
BEEE LS A MRS E Y R E
(5.05% KiBIFT 5.027% T8k FELE 2007
£ 12 A 13 HAEGEYK o FEINEEA - KB
FREE L (48% /KREFI SR BN TIEH

(RZE ~ ZEaK - WHRREEY) ~ JSERRIRILD) ~

BIRRRTE (BRYRIEKHK) fISEERK
A IE B R v AR NE - HAE
EEANEAMES 33 RERBEEINRE
H 2010 4 12 A 31 H#EZEH - iHIELER
KT ERE RN SR INEI R R B

(Permanent Interstate Committee for drought
control in the Sahel, CILSS) [KlEn{kE
s L AR 55 2 8] A B SR VAT R ikt ek Y T
K~ HESE R RAMRRAER TR L 2
2 fEREMTHNEIRYE E HEER
F B £ 75 18 BE 15 AR R o g e 5t ] 432 52 A
o EHKHE 3~ WS ARAESEEHEA:
YRk b RSN EEFERR - 8
2015 4 4 H 8 HELZERIINfREE -

Huidtf 52 m{LEYE SRR %=
IHER GD > By 35 3Ry 2 8E - RIRE
WESSCRIZ R I rl B GRB) -

PERMERIC - TR EEEH Montreal
Protocol) ; 5 &G RO 57

"RREREE ) 2R TR
BEREAEYHEE WS EET (Montreal
Protocol on Substances that Deplete the
WA B Ry TR T2
FE it FH B R RVl (L 7 S St B L Ao A A
BB - RIE 1985 FREREE
AMEHAN IR - 7 1987 H& 5]
Frax B BREIRER TS - Lk ESH
1989 4£ 1 H 1 HIEAER - RIS
s HHEBRILELE (methyl bromide) fA
1992 FEHIAFEEE 19 » @RI RIEZ
e w4 - B EHBTERME R (quarantine)
HESERFT BT (preshipment) LG HF T E
JHIAAT B e BRI IR A& 2 HHER AT n] BEFH A1 -
TE Ko R 88 2 FHREBE I Y 2003 FE25 1k
(5)

Ozone Layer)
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Table 7. Pesticides listed in Rotterdam Convention Annex III and their registration statuses in
Taiwan & 37

Pesticides Listed in Rotterdam Convention Annex I11

1R EZ L No registration

2,4,5-ZFREALEE 2,4,5-T and its salts and esters, _FHZEEASHI; Dinitro-ortho-cresol (DNOC) and
its salts (such as ammonium salt, potassium salt and sodium salt), 5 ZEEZ Fluoroacetamide, &/
Chlordane, TiZlH Chlordimeform, 7NZ 7 Hexachlorobenzene, 276 RIEE>T% ~ JIFHR>10%F1
15 B Hi>15%09%37%] Dustable powder formulations containing a combination of benomyl at or above

7%, carbofuran at or above 10% and thiram at or above 15%

BEHNEZA (ZEF4F43) Banned (year)

7k$R Mercury compounds, including inorganic mercury compounds, alkyl mercury compounds and
alkyloxyalkyl and aryl mercury compounds (1971), Hi%5%2 Dieldrin (1975), 5J#5a Aldicarb (1991),
FE367% Dinoseb and its salts and esters (1986), [i[RFE Aldrin (1975) ~ 1,2- 3R Z%E EDB (1,2-
dibromoethane) (1984), Z7#%# Endosulfan (2012) ~ Fi&\E; Pentachlorophenol and its salts and esters
(1983), B Binapacryl (2001), PUE S} Captafol (1984), FF#k %+ Toxaphene (Camphechlor)
(1983), TEF& K Chlorobenzilate (1982), féfii# Heptachlor (1975), {#iEEh DDT (1973), &S}
Lindane (gamma-HCH) (1984)

FEE MBI EE Registration invalid

FREDHIR (BH219.5% G080 1 FL B BUE=1.5% H 808 53 Bk Bl) Methyl-parathion
(Emulsifiable concentrates (EC) at or above 19.5% active ingredient and dusts at or above 1.5% active

ingredient), EEH7f% Parathion, 23382 Azinphos-methyl
EFR#EZCE valid Al certificate only

3£ EFA Methamidophos, BHZEE Monocrotophos
E RS E 05 Valid AL and EP certificate

PIEE Alachlor, §ig¥#f% Phorate, JIfR#L Carbofuran, =& Trichlorfon, FEEZ KA (HL#5
>1000 g/L 5 3EK 53 A %5 188]) Phosphamidon (Soluble liquid formulations of the substance
that exceed 1000 g active ingredient/l)

Al, active ingredient, EP, end product.
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BeE R e e Al — 2 B0 -
R BB - AR R 108 B 5K B R O R RO 22 3%

ARREARETAL U9 - HFHEHEEAHE © (—)
B PR IR BN R E R 2R R 55 BUER B R Y
B A SRARS I 5 () HERSEM R
B B e R B - B R L BE R e T =5
JR BB AR S+ JREER LAY BE ] 7R B B R
BATH R ARKRZZE - fla « B REE
19 75 209 | A B 7% 3% fi§  (personal
protective equipment, PPE) ~ /K A4YH
BT3B B B T2 A REME KRS ~ 2 i
AR HER R |55 - HERAS
EHBARNEYEETE - v E R
TSP ENEMBERNER - 7[2HE
BHELRE @ (—) BREERE I DO AH LBy B
0 GHEPRLE R R R R R A
ERIEERIFG  (Z) KEE¥EER
T8 DURH Y B 252 HOBG TS SR - B Se iR
e PR B S R A A B R
BRIGERE o ] EEE R - /AL ()
B2 A B B 2K E R EE G I B DA B %
FrE B s il AR (5) B
hEMETEEE (B - REBER FEHRL
&R 3 (=) REFFEIINERE -

e J 75 T R iR Sy B
B H PR TE

Fh bl v e T I B BE R A A ]
WG - A R 25 H A % B2 R EEH
J o3 W f& B M 0 s AR R o A
EJE B (Candidates for Substitution) (10) »
FAO/WHO 175 & 35 1 i 55 R it i BE
A BB WRE S B R A R R
B8 - HATAEEARE @ (—) FERFH
I RUR ST BN - o] S
flél B 2 A A 6 IR 5 () AHIA R EEH
RO T o R e BE K] B BRI A
[F] » A —E f R A & B A HHP -
FEARA BB B ] SRR 2 e
B E YRR - A — RS R S
EREER M 5 () AP HTER H
WHO 1 GHS BFEAFERY /3 il » Hoy
T ERIERE - A EE A R
B - BRI T R AR R E R —
;s (l9) FAO Efd (http://www.fao.org/
pesticide-registration-toolkit/special-topics/
highly-hazardous-pesticides-hhp/identifi
cation-of-hhps/en/) L HEEHE Excel FMHIY
HHP ##35%3% (HHP_identification.xlsx) fit
B NEE A - BRI - GE - HHP ¥
a2 B T BETIRF [T Ry 2018 £ 3 H 5 H »
FEfE R ZE T WHO S35 o JE Az HE
HEHL 2019 FRARIEEAE - I - Hix
T SECET AR RE TP FEE A P R M S = 0 iy
FREENRYR MR b ZEE SRS - )

HHP %38 4 Il th A5 JH ol B S PR 14
(limitations) HLFE : (—) FF[FIRF3 EEEE
RO Bk L EE - PR B TAF S
s H AT A SR R EE A S K 523 T
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BENE MG - P A TR
(=) 6B E N fa & 1 0 R A A
HHP #ER¥ER - BIAnE IR HARAKAE ~ 4
A VIR by B ek Y B2 53 MRV ORI 1% 5
R ARA A B 29 - SEEL S AT KN E
B SR BF AFERRAE R /K58 4L 5 (=) 7R
GHS Rkt - WA (iR
) Mg — ks EZMAGEL R
32+ SRR R R ZE Y HAth R 73 (other
ingredients) #fH i 72 52 K fi 15 35 — HE 1T ¥
HE PR A BT 2 IEL P8 it UV DA St o R
(PY) 7 i oA 28 V7 B PR TR AR B R[]
HCRMATEIZE - T P FRRsE R\ A 1
BN S E R -

£ B AT T 16 5 TR RS P
i i 5 £ ) e

IRIR AN B R BE AL 1 S o B B B v
WP B2 — T AR L BB R BE R AR
BEHEHBIEMSE , O EREFRETEE
[FIPERHERTEE T - ERdER 8 85 21
A 5oy ~ FIAY ~ 5 R (o i ] F
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TR - IKIL > BART 2 540 RN IR
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(A R T AR - FEEET T KR EE
Pl e B R P AR RF ] RE A SOME HE R 1
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s o KR 592 TS R RN KRR
PR 2 55 1k 43 ARG SRR 0 95% R A 2
B AR e g 1 2 S (Rl B S B i s i e 49
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AR FE S [ 55 B R EE 2 Y
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E iE B A i8R 2 b ma B R R
— o —REEYVIIGE# L (national
poison center) HYEERE R 7 10.24.4D) 5 —
ot AR e A BB AU G ORI R Bl SE 78 HH
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HH e RORT LA T IR R A EE G [ A i R
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reporting system) g {5 55 LAY Ja B ok i i
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B 2 S T R S BRSNS R i (an
Fi%E PPE FHKERHIAGFIMEAE) -
IR A 1 B 3 S 1 R AT DAgy
R 5 9 R A T e £ e o A

3% 2018 4E FAO Al WHO %f 2 ER %
B Y 2 2 A A R G RE P T TR R S R
FEREUR 0 5E 63% > 43% I 22% M
Koy RKIEHE S [TRE ST HHP HEa%

HHP BB AR RYEFFAGIEHIE HHP JE B
PRSI i 40 > BURAEZR D BEAIUE
faE R 2R RN S T2/ -
EEA Rt~ SRR DA AR
EVEY T AR ES - BRI R A
BA - BRERAGH 2017 § 9 HER
EEEEIEBOR - WA 10 HH#EELE
REEE TR TEN T RS AR
AR - W T REEHERGEE
{LEREREE | MRy aR Al o0 b B B B AL
B — - BN WEEFZEEA
HHP A7 A+ 2 TR AR E IR -
P L E R B T 0 R B R 2 251
A IEb A A ] ] DS R A e+ e BB A P
RERIAE REERSEEAE B B AR AL -

B

A9 7R SR FITHE F 7 B 2R
WFSE EL B DR AR R R - 3
S -

51 HISCRR

1. ITERBR TRy - 2018 - ERBETRL M K 5
HEARRUERI o FRBFEE 1071488885 5% -

2. FTHBREE TR E - 2019 - ERBEAE RS H
1 o BFTEES 1081489093 HF -

3. (TERFBREEZRE © 2019 o ASEE A TR
B R R — - BEESE RS
EIERE - RFIFE 1081489093 5% -

4. (TE PR EZ B EEYNERIER -



10.

11.

2020 - FREEIRGHE—SLEH &
LA ET o A H  https:/pesticide.baphiq.
gov.tw/web/Insecticides Menultem5 1.as
px (Nov. 9, 2020)

ATE R B G EIEYIV RIS -

2020 - FEEEEEIRESNE—2% IR 3E—
EFHEESE - B H https:/pesticide.baphiq.
gov.tw/web/Insecticides Menultem?7 1.as
px (Aug. 30, 2020)

IR - 2016 - THBG RARME R EEEF D

T o FESETES 400 1 14-23 -

ASIRE - BEEESE - 2013 - RE 4 EER

90 F [ = W R gE Th i - 5588
WZEH 45 16 H -

. Ball, N. S., and Hollnagel, H. M. 2017. Use

of genetic toxicity data in GHS mutagenic-
ity classification and labeling of substances.
Environ. Mol. Mutagen. 58: 354-360. DOI:
10.1002/em.22081.

. Benbrook, C. M. 2019. How did the US

EPA and IARC reach diametrically opposed
conclusions on the genotoxicity of glyphosate-
based herbicides? Environ. Sci. Eur. 31:2.
DOI: 10.1186/512302-018-0184-7

Chen, Y. J., Wu, M. L., Deng, J. F., and
Yang, C. C. 2009. The epidemiology of
glyphosate-surfactant herbicide poisoning
in Taiwan, 1986-2007: a poison center
study. Clin. Toxicol. 47: 670-677. DOI:
10.1080/15563650903140399.

Chang, S. S., Lu, T. H., Eddleston, M.,
Konradsen, F., Sterne, J. A. C., Lin, J. J.,

12.

13.

14.

15.

16.

0

EEE M REPER AR 15

and Gunnell, D. 2012. Factors associated
with the decline in suicide by pesticide
poisoning in Taiwan: A time trend analysis,
1987-2010. Clin. Toxicol. 50: 471-480.
DOI: 10.3109/15563650.2012.688835.
Chang, S. S., Lu, T. H., Sterne, J. A.,
Eddleston, M., Lin, J. J., and Gunnell, D.
2012. The impact of pesticide suicide on the
geographic distribution of suicide in
Taiwan: a spatial analysis. BMC Public
Health 12: 260. DOI: 10.1186/1471-2458-
12-260.

Chang, Y. K., Su, T. S., Ouyang, Y., and
Tseng, J. M. 2013. Employee impact and
attitude analysis for GHS implementation
in Taiwan. Ind. Health 51: 353-363. DOL:
10.2486/indhealth.ms1362.

EPA. 2005. Guidelines for carcinogen risk
assessment. Retrieved from https://www3.
epa.gov/airtoxics/cancer_guidelines final
3-25-05.pdf. (Nov. 2, 2020)

European commission. 2007. The Montreal
protocol. Luxembourg: Office for Official
Publications of the European Communities,
Belgium. 24 pp.

European Commission Directorate General
for Health and Consumers. 2013. Ad-hoc
study to support the initial establishment of
the list of candidates for substitution as
required in Article 80(7) of Regulation (EC)
No 1107/2009. Framework Contract for

evaluation and evaluation related services -



16

17.

18.

19.

20.

21.

EERSERE oW

Lot 3: Food Chain.

European 2020.
Regulation (EC) No 1907/2006 of the
European Parliament and of the Council of
18 December 2006 the
Registration, Evaluation, Authorization and
(REACH).
Retrieved from https://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:
02006R1907-20200824&%20from=EN:#
page=505 (Nov. 12, 2020)

FAO and WHO. 2016. Guidelines on highly
hazardous pesticides. FAO and WHO,
Rome, Italy. 37 pp.

FAO and WHO. 2019. Detoxifying
and health from highly

Chemicals  Agency.

concerning

Restriction of Chemicals

agriculture
hazardous pesticides-A call for action.
FAO/WHO, Rome & Geneva. 28 pp.
Gunnell, D., Knipe, D., Chang, S. S.,
Pearson, M., Konradsen, F., Lee, W. J., and
Eddleston, M. 2017. Prevention of suicide
with regulations aimed at restricting access
to highly hazardous pesticides: a systematic
review of the international evidence. Lancet
Glob. Health 5: ¢1026-e1037. DOI:
https://doi.org/10.1016/S2214-109X(17)
30299-1.

Henny, C. J., Grove, R. A., Kaiser, J. L., and
Johnson, B. L. 2010. North American
osprey populations and contaminants:
historic and contemporary perspectives. J.

Toxicol. Environ. Health B Crit. Rev 13:

22.

23.

24.

25.

26.

27.

579-603. DOI: 10.1080/10937404.2010.
538658.
Hong, S. Y., Lin, H. S., Walther, B. A.,

Shie, J. E., and Sun, Y. H. 2018. Recent
avian poisonings suggest a secondary
poisoning crisis of black kites during the
1980s in Taiwan. J. Raptor Res. 52: 326-
337.

Jonai, H. 2008. Implementation of the GHS
in Japan. Ind. Health 46: 443-447.

Lin, T. J., Walter, F. G., Hung, D. Z., Tsai,
J. L., Hu, S. C,, Chang, J. S, Deng, J. F.,
Chase, P. B., Denninghoff, K., and Chan, H.
M. 2008. Epidemiology of organophos-
phate pesticide poisoning in Taiwan. Clin.
Toxicol. 46: 794-801.

Lin, J. J., Chang, S. S., and Lu, T. H. 2010.
The leading methods of suicide in Taiwan,
2002-2008. BMC Public Health 10: 480.
DOI: 10.1186/1471-2458-10-480.
McGregor, D., Boobis, A., Binaglia, M.,
Botham, P., Hoffstadt, L., Hubbard, S.,
Petry, T., Riley, A., Schwartz, D., and
C. 2010. Guidance for the

classification of carcinogens under the

Hennes,

globally harmonised system of classifica-
tion and labelling of chemicals (GHS). Crit.
Rev. Toxicol. 40: 245-285.

Moore, N. P., Boogaard, P. J., Bremer, S.,
Buesen, R., Edwards, J., Fraysse, B.,
Hallmark, N., Hemming, H., Langrand-
Lerche, C., McKee, R. H., Meisters, M. L.,



28.

29.

30.

31.

32.

P., Politano, V., Reader, S.,
P., C. 2013.

Guidance on classification for reproductive

Parsons,
Ridgway, and Hennes,
toxicity under the globally harmonized
system of classification and labelling of
chemicals (GHS). Crit. Rev. Toxicol. 43:
850-891.
PAN UK and IRET. 2017. Alternatives to
highly hazardous pesticides- A short guide.
Pesticide action network UK, Brighton. 28
pp.
Pesticide Action Network International.
2019. PAN International list of highly
hazardous pesticides. PAN International,
Germany. 43 pp.
Secretariat of the Rotterdam Convention on
the Prior Informed Consent Procedure for
and
2017.

Decision guidance document: carbofuran.

Certain  Hazardous  Chemicals

Pesticides in International Trade.

Retrieved from http://www.pic.int/Portals/
5/download.aspx?d=UNEP-FAO-RC-
DGD-Carbofuran.En.pdf (Aug. 31, 2020)
Ta, G. C., Jonai, H., Mokhtar, M. B., and
Peterson, P. J. 2009. Model for the
implementation of the globally harmonized
system of classification and labelling of
chemicals (GHS): lessons learned from
Japan. J. Occup. Health 51: 526-30. DOI:
10.1539/j0h.P9001.

United Nations. 2019. Globally harmonized

system of classification and labelling of

33.

34.

35.

36.

37.

o

faE MR A 17

chemicals (GHS), 8th revised edition.

Document number  ST/SG/AC.10/46/
Add.3.

US Environmental Protection Agency
Office 2016.

Guidance for waiving acute dermal toxicity

of Pesticide Programs.

tests for pesticide formulations and
supporting retrospective analysis. Retrieved
from https://www.epa.gov/sites/production/
files/2016-11/documents/acute-dermal-
toxicity-pesticide-formulations_0.pdf. (Oct.
30, 2020)

United Nations Environment Programme.
2017. All POPs listed in the Stockholm
Convention. Retrieved from http://www.
pops.int/TheConvention/ThePOPs/AlIPOP
s/tabid/2509/Default.aspx_(Oct. 30, 2020)
United Nations Environment Programme.
2017. Stockholm convention on persistent
organic pollutants.

UNEP and FAO. 2020.

convention on the prior informed consent

Rotterdam

procedure for certain hazardous chemicals
and pesticides in international trade revised
in 2019. Retrieved from http://www.pic.int/
TheConvention/Overview/TextoftheConve
ntion/tabid/1048/language/en-US/Default.
aspx (Oct. 30, 2020)

UNEP and FAO. 2020.

convention-Annex III Chemicals. Retrieved

Rotterdam

from http://www.pic.int/TheConvention/
Chemicals/AnnexIIIChemicals/tabid/1132/



18

38.

39.

40.

EERSERE oW

language/en-US/Default.aspx. (Oct. 30, 2020)
WHO and FAO. 2009. Guidelines on
developing a reporting system for health
and environmental incidents resulting from
exposure to pesticide. Retrieved from
https://www.informea.org/en/guidelines-
developing-reporting-system-health-and-
environmental-incidents-resulting-
exposure (Nov. 9, 2020).

WHO. 2019. The WHO recommended
classification of pesticides by hazard and
guidelines to classification, 2019 ed. WHO.
92 pp.

WHO and FAO. 2019. Global situation of

pesticide management in agriculture and

41.

42.

public health: report of a 2018 WHO-FAO
survey. WHO and FAO. 73 pp.

Yang, C. C., Wu, J. F., Ong, H. C., Hung,
S.C.,Kuo, Y.P,, Sa,C.H,, Chen, S. S., and
Deng, J. F. 1996. Taiwan national poison
center: epidemiologic data 1985-1993. J.
Toxicol. Clin. Toxicol. 34: 651-663.
Yazid, M. F. H., Ta, G. C., and Mokhtar, M.
2020. Classified chemicals in accordance
with the globally harmonized system of
classification and labeling of chemicals:
comparison of lists of the European Union,
Japan, Malaysia, and New Zealand. Saf.
Health Work 11: 152-158. DOI: 10.1016/
j.shaw.2020.03.002.



o

faE MR A 19

Identification of Highly Hazardous Pesticides

Hsin-Yi Lu!®, Yi-Ting Tien!, Yen-Yun Lee!, Liang-Yi Lin', Yu-Pei Yang!, Wei-Ren Tsai!

Abstract

Lu, H. Y., Tien, Y. T., Lee, Y. Y, Lin, L. Y., Yang, Y. P., and Tsai, W. R. 2020. Identification of

highly hazardous pesticides. Taiwan Pestic. Sci. 9: 1-19.

Pesticides pose varying degrees of risk. While highly hazardous pesticides (HHPs) only
comprise a small number of authorized pesticides, they can cause disproportionate harm to
both human health and the environment. It is thus vital to manage the risks posed by these
pesticides by imposing appropriate mitigation measures. According to the Guidelines on
Highly Hazardous Pesticides issued by the FAO/WHO in 2016, the first step to reducing
risks associated with HHPs is identifying them. As different pesticide products with varying
formulations are used in countries, each country should conduct an independent assessment
of HHPs and their risks. In this article, we discuss (1) the definition of HHPs, (2) criteria for
identifying HHPs, (3) advantages and limitations of the HHP-identification criteria proposed
by the FAO/WHO, and (4) some challenges of identifying HHPs in Taiwan. It should be
noted that HHPs are not necessarily associated with unacceptable levels of risk. Mitigation
measures should be established based on realistic exposure scenarios and results of risk

assessments.

Key words: highly hazardous pesticides, identification criteria
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