Pestici de Science Society of Japan

IR IR TTRTRNNNHY

B 4T &' #

PR IIELEE I LA RE I e

HAEIEY 2% 35(1), 52-63 (2010)
DOI: 10.1584/jpestics. W10-01

A OEEEARBEBICHT 2 Y X7 FloBLR

N

&

ERALFE (BR) EABRBER ERTSERT

CERE 21 £ 8 A 15 B34, Ak 214 10 A 30 HZHD

Keywords: pesticides, risk assessment, terrestrial ecosystems, European Union, US Environmental Protection Agency.

1. @ C & I

BREOBEGARERICHT 2HED ) R 7 a3l
BTHs, OB, BEEABRIKRG, IEBIU
KRDOBBREEEPE VIR LD, ZRERLAYE
BEFERERDEN SR DI >THE D THS, ML
T, KR &~ THEERA L L COBRAES IcAE—T
HHIE, EMOEFEPRE - EEEHLO - L ARNM
b DTS U O SR AR DS R RR MR
T A EREGERSERALTERIZE-TNS, &5
12, HIERPETEES, T8 -, HORBH,
W% 2 QEBNAHTEYE S DL (L, Thedl L
LEERAERRICB T A BED ) X 7FMET S YA TOH
LED—HTHbEEZONS,

AUE2—Tl, 2B 2EBAETIEERICE
SOTER I N2 BOR O BB RER IO 5 BEO BT
MFEE, vIab—va yEFVeRZTES « iKY
BET, OB EEELICHET S HEHREICL,
HAICB T 2B 222 5 ETERBTREHEERS L,

2. BRICBIFZEBEREETBFENDERS

BoRIC B 2B ROPEMFILDOERNZEZ T ZIEL
Thh, BABEWCET2EERT Yy vV E, HEX
h2BBEELANE - e 2 AIR-ZOFETH 5,
WK TOME R EERT— 5 D O—E % Table 1 1271
7. REECEBERE K[ERLEOBENERBL, &
TOENIHZ 0D, FEEEBROEBETH 21,
a2 5 LEOREE S RBRE 2RO LEAY, WA
B o TEIEA ) « KEis & & UToRE EHE S EEHEE
Yy, BHEEO S bR ER LA S < RO

* T 665-8555 JLREIRLGIRTIRE] 4-2-1
E-mail: utsumit@sc.sumitomo-chem.co.jp
© Pesticide Science Society of Japan

FUE, £7, EYPAYESEE N LB b BE U,
JRHEPR D A BB DS R TH 5.

T, HEMIT I RETEEL, SERENICHEEE X
URBEOMHZ & 0 BRERIGEOHIRICERILT 2, »
b5 Tier FRIZLDHED S, FIHOWMKRFEM (Tier-1) T
X, PIAIRFE AR (OECD, Organization for Eco-
nomic Co-operation and Development) K E SR RE R
(EPA, Environmental Protection Agency) TiE ¥ &t 72 EE/L
HBRBEIC LV ERETHON S BB LURPO®EET —
y &, BEMROGZBICHEXBICBITT 5 LEE Uik
By F ) A oOREDTIRBEEORERD, SHERYRR
DT ARFILTFAREL B U GHl 2175, CoFik
TR BEEEPHERINT OSSR, RROBEFRM
(Higher Tier) = %Mid 5 &I213. WKFHMEICIE, F#5
MTOBREEABOERNLMAAALBRENRBELSTTO
% (Aged residue) #BROD & 5 BEBRER TIT 5 /NS
b5, BICT Y NERBLEZOHFTHIMET S 07
EEBEROBRBRRVH 5. £, BRORBFMOBLA
Mo, e BBREBENT A -7 —DEYOER « B -
BIOBITE) N Y — v, ERAERNGT TOLEHoEFER
EREDBMPT — 7 2EH U SR EORE D FIERE
REETHIEbH B,

7B, BIEEUIRBOLT, RBRIH UBENIZES
P - AR - WA WRELIER S SRS Y 27 2 K2
TILEMO Eli &R LT 2 —H D% (cut-off crite-
ria) %, BEBEBANCEAT 28EH EU RS TRIRS
h, Lo EENPENMESHOF AL LTER
THTIERADS > T 5.

3. EU CTOHEREFETM

EU i, MEABRFMoRRERIROED SO TL
3. Fig. 1 18 EU O EEREAMO IR I - T 5 BEA
RRFEMoOBEKTH 5. BEEMK (compartments) &5

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Vol. 35, No. 1, 52-63 (2010) Hirak 53
Table 1. Data requirements in representative outdoor use patterns in EU and US pesticide registrations
Taxonomic groups Required data EU Us
Vertebrates Birds Tier-1 Acute: Acute oral study R R
Short term: 5-day dietary study R R
Long term: Reproduction study CR R
Higher tier Avoidance/Palatability test for bait, granules, treated seeds CR NR
Pen/Cage test CR NR
Wild birds: Field test CR CR
Mammals Tier-1 Acute: Acute oral study R R
Long term: Reproduction study (or Teratology study) R R
Higher tier Wild mammals: Acute study NR CR
Pen/Cage test CR NR
Wild mammals: Field test CR CR
Invertebrates Bees Tier-1 Acute oral study R NR
Acute contact study R R
Bee brood feeding study CR NR
Higher tier Aged residue test CR CR
Cage/Tunnel test CR NR
Field test CR CR
Other arthropods Tier-1 Standard laboratory study R NR
Higher tier Extended laboratory/Aged residue test CR NR
Field test CR NR
Soil organisms  Earthworms Tier-1 Acute: Acute study R NR
Chronic: Reproduction study CR NR
Higher tier Field test CR NR
Soil non-target Tier-1 Soil nitrification and carbon mineralization study R NR
micro-organisms Higher tier Field test CR NR
Other soil non-target ~ Tier-1 Collembola/Gamasid mite study CR NR
macro-organisms Higher tier Litter bag test CR NR
Plants Non-target plants Tier-1 Screening data such as phyto-toxicity, Seedling emergence/ R R
Vegetative vigor study
Higher tier Field test CR CR

R: Required, CR: Conditionally required, NR: Not required.

B (ecological receptors) & OHARIMR, B & UREED 31, B - WEEg e

REPBIEAERLELEFANTHD, AYEHOM%KLT 3.1.1. Tier-1 ¥

W5, FRROFEEE (VPR MN) LECHRAER
EUILBOWTERINBT - BLUFEHEICHL 6N 5%  (ETE, Estimated Theoretical Exposure) D% TER (Toxicity

B I Table2 D EB O TH B, UK, HEHEOY R
75 AU T IS 5. 4B, EUBGTIE, LE4
PaILoETaENIERTIEYCERRERIT CE
EBM G FMAR T, T, KRIMOEME» O EBRD
WEboA 7Y a v bmREh, BERMFECRKE 2
TR THBD LM TH 5.

Exposure Ratio: Toxicity endpoint/ETE) & L TR, ‘&L
FFAIMEMH (Acceptable trigger value) & HiE L &2M%3T
fiig 5.

Tier-1 M TR, BE 1M (Y U X3, =krI X
FHHEVETAE) ORWRNOKRGELU S OREEES
OREEERBRT - kv oh, 2ho 0B R
XoTiR, &9 1HOD 5 AHRRGERT — 7 MpE L
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Table 2. Data requirements in EU pesticide registration (Tier-1) and parameters for exposure/risk

Taxonomic groups Required data Endpoints Pareaxn;c)t;rrsefor P?;_T?:ETS
Birds Acute: Acute oral study LDy, ETE TER
Short term: S-day dietary study LC,,
Long term: Reproduction study NOEC
Mammals Acute: Acute oral study LDy, ETE TER
Long term: Reproduction study (or Teratology study) ~ NOEL
Bees Acute oral and contact study LDy, Application rate HQ
Other arthropods Standard laboratory study LRy, Application rate HQ
Earthworms Acute: Acute study LCy, PEC soil TER
Chronic: Reproduction study NOEC PEC soil TER
Soil non-target micro-organisms Soil nitrification and carbon mineralization study NOEC PEC soil TER
Other soil non-target macro-organisms ~ Collembola/Gamasid mite study NOEC PEC soil TER
Non-target plants Screening data such as phytotoxicity NOEC Application rate TER

ETE: Estimated Theoretical Exposure, TER: Toxicity Exposure Ratio, HQ: Hazard Quotient, PEC soil: Predicted Environmental Concen-
tration in soil.

> HILR (LD, Lethal Dose 50%), 5 HEREM%RSHR (B
A Folar .|| Tepredators BOAH) TRFMBILBEE (LCy, Lethal Concentration
v s 11— 50%), % VBB T (K3 B I NOEC (No Ob-
Plass ! — ;amiﬂl : Prelators served Effect Concentration) ¥ 72 {3 KAEZEE NOEL (No
Emission « i e Observed Effect Level) TH 2. 05 b, HHOEEHA
patierns /Mmik T (mg/kg diet £7zld ppm) THEALIN S LC,, B LU NOEC i<
Soil P Ground ool ‘ DWTRE, BHERICEASEKRE 1kgdc b | HERWE
i %ﬁgﬂ fEi& (Daily Dose: mg/kg b.w./day) 122 U CREMIC AT
> Fian R - Omnivores Z} .
e | EUQREL— b (Fig2) OFEZJ i, K7 L&l
—— R OBIE PR b0 L EE S0 3R E R

Fig. 1. EU Conceptual model for hazard and risk assessment for

the terrestrial ecosystems. Chemicals reach the initial exposed com- Vortebrate prey ** Total exposure Granules/ baits **
partment(s) (Air, Plants, Seeds, Soil or Water), distribute in the envi-
ronment and reach ecological receptors. Total oral —
exposure Preening
Invertebrate prey * T
3 2 Dietary Other oral
55, BEOMHAFKIZE->T, EMls20EHBELD (food) (non food) -
%%@7 %@Eﬁ@%%«@%ﬁﬁféif % fc; L ‘%ﬁ“ﬂi, 4% Seeds and fruits *

iﬁ 1 @UJE%ﬁE‘I&ﬁ%%)E;J‘zg ﬂé i f:, 1 v "'Z ‘/&!f: Inhalation Surface water **
O 1EOADOHEHTSEEICEERAG SN REOES Vegetation *

&, BHBEBRSKD oS (2L, BRENENTHH
INBEED, HHTORREN 14 H RO BE THRIZH
HENBEEE, THMRRT -7 38, —JF, Wi
AT, b MEEREEMOHEREINSET v bR

- - ape . Fig. 2. EU Exposure routes that become relevant according to the
e =ES b 2 = a1 = _
PEAEPERER &, 2 HASTERE S SRR O 7 — 2 &4 kind of product to be assessed. *: covered by the standard scenarios,
M9 5.

**: partly covered by non-standard scenarios, ***: no guidance given

HRBRO Ty FARA VM, 2HRITEREHR TR in EU guidance document.

Water in the field **

Ajp *Hx
Direct contact ***
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ERESY, HBLURKOROBEY FVAEREL
ETE 2K 5.

wB, BUKE, FHHE EE~NORKIZ 7V —if,
TEAORFIEHR, BOE) KB ULREY Y A Of
TRbdHM, ITRRENTEAAETHLEE~DA
TV—HHRICE > THNT 5. KBTS ETER, UTo
HTRD B,

ETE=(FIR/b.w.)XCXAV XPTXPD
¢ ETE: Estimated theoretical exposure (mg/kg b.w./day)
e FIR: Food intake rate of indicator species (g fresh weight/
day)
¢ b.w.: Body weight (g)
¢ C: Concentration of compound in fresh diet (mg/kg diet)

C=C,XMAFXf_,
- C,: Initial concentration after a single application
(C,=RUD Xapplication rate)
RUD: Residue per unit dose
- MAF: Multiple application factor
-, ,: Time-weighted-average factor (f,,=(1—¢)/kt)
k: In(2)/DTj, (velocity constant)
t: Averaging time
* AV: Avoidance factor (0: no avoidance, 1: complete avoid-
ance)
¢ PT: Fraction of diet obtained in treated area (0—1)
o PD: Fraction of food type in diet (0-1)

| HH % OEEBEE FIR SAE bw.id, MREWE X
UZ0EERAT—Vh6, REOWEEENRSSLEEZ 0N

5184 (indicator species) DOFIHREMTH 5. HPO
WERYEEE C i3, EHI3 Kenaga (1973) ¥ % Fischer &
(1997) ¥ @, HE¥IIZ Fletcher 5 (1994) ¥ O F — & X —2
IED {EBIEE RUD (Residue per Unit Dose) 12 B3 D
AR ULMET, RREBHOHEE, FHBAmHE
MAF RFRIMERE £, 2R ML TKDH S, RUDIE, N7
F—vb1ch 1kg OBIEE | BEH LEBOREERET,
& 72 B MK (Short grass), ¥, BHRIEOFMREE
BEEShTWA, Z0O&H1Z, ETEDFEIL, hEH:
bh DA FIR/b.w I BRERH RO PRE C 2R LU TK
»5. SERH AV, BHAXENTEETIHEPT LT
B OGREEHR PD 13, Tier-1 FHE TRAMHREMED 1 &
T 5.

fokicB$ % ETE 13, KORTRD 3.

ETE=(PEC drinking waterX total water ingestion rate)/b.w.
¢ PEC: Predicted environmental concentration
Total water ingestion rate=0.059Xb.w.*% (L/day) : BE®
e
Total water ingestion rate=0.099 xb.w."* (L/day) - "FLH
DEE

PEC drinking water 1213, /KA TRBIN2EHYOHEIE
FJEKHF PR PEC surface water 2, M7 ETREIN
HHYORERERCBE 2GR, s OHERBREETE
UBTTR O s BIREEEMT 5. 1 HH ) OKERE
Total ingestion rate DI HH 1%, X% & 725 Indicator species D
#HE (kg) IT&I<,

INSHEBICRKENLIZBEGOU Z 25 EO Y 3 4

Table 3. Worked example—Input parameters

Model-compound X

GAP Crop applied
Application rate
Sprayed concentration
No. of application
Application interval

Chemical profiles Kow

Koc

PEC soil

PEC surface water

BCF fish (whole body)

Acute oral LDy,

Short-term LCy,

Long-term NOEC

Avian Toxicity

Cotton

0.15kg a.s./ha (equivalent to 0.134 1b a.s./acre)

150 mg a.s./1

1

Not applicable

100000 converted from Log Kow=5

20000

0.2 mg a.s./kg (initial) or 0.15 mg a.s./kg (3-week TWA)
3.2 ug a.s./ (initial) or 0.78 g a.s./I (3-week TWA)
1000

2000 mg a.s./kg b.w.

5000 mg a.s./kg diet (equivalent to 850 mg a.s./kg b.w.)
600 mg a.s./kg diet (equivalent to 70 mg a.s./kg b.w.)

TWA: Time-weighted-average, a.s.: active substance, b.w.: body weight
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Table 4. Worked example—EU Tier-1 risk assessment from uptake of contaminated food items

Toxicity Exposure Acceptable
Endpoint (mg a.s./ TER  trigger of
ke b.w.) FIR/b.w.  RUD Application MAF fie AV PD PT ETE TER
Medium herbivorous birds—300 g b.w.
Acute: LD, 2000 0.76 87 0.15 1 — 1 1 1 9.92 201 =10
Short term: LCs, 850 0.76 40 0.15 1 - 1 1 1 4.56 186 =10
Long term: NOEC 70 0.76 40 0.15 1 0.53 1 1 1 242 28 =5
Insectivorous birds—10 g b.w.
Acute: LDy 2000 1.04 52 0.15 - — 1 1 1 8.12 246 =10
Short term: LCs, 850 1.04 29 0.15 — — 1 1 1 4.52 188 =10
Long term: NOEC 70 1.04 29 0.15 — — 1 1 1 4.52 15 25

FIR/b.w.: Food intake rate of indicator species/body weight, RUD: Residue per unit dose (the values for herbivore are in “Leafy crop,”
those for insectivore are in “small insects™), MAF: Multiple application factor (default of DTs,=10 days on vegetation is considered, but
not applied for residues in insects), f,,: Time-weighted-average factor (defaults of 3 wecks, DT, of 10 days are considered, but not applied
for residues in insects), AV: Avoidance factor, PD: Fraction of food type in diet, PT: Fraction of diet obtained in treated area, ETE: Esti-
mated Theoretical Exposure, TER: Toxicity Exposure Ratio, TER =Toxicity endpoint/ETE, a.s.: active substance, b.w.: body weight.

V=Y a VEFNERT. EFAMHE LT 3 RENE 3.12. AR O

DA Ty bXF A= — (HRICETAE®R, wklts EY~OBEEECEREICEET 2 sHEOER Y £

K UEMEH) % Table 3, SIRTEL S CIKHKBREILLE  DUTIORT.

BHETOMNMOGIEZ T ZE Table 4 BL U 5 ITRT. * Bioconcentration (E¥1ig#E) : {LFWE O KHH» S8
Table 4 B LU 5 OHITHE, WL PEREAEREL LU hEE %N UTEWERNAOE#N 7S BESEZ RS,

RRAWES oHALMEL A2 TER MR h, LT Z OFI T o 1 B BHIVED BN AR R E (Bio-

HAKEN LI Z7 B —2ATHSB. b L, TER BF concentration factor) TdH 5.

BRELTE - 7254, fAIASHERETCOHNEEBEOHE * Bioaccumulation ((E¥JE#) . LD Bioconcentration O

BEOENP, REXRPT— 7 R—RA £ &HWYHRE BECRONGED S DBUAA RN HbE IoaEER

E (PD, PTZE) DHFEL, FEBRICRBIN I 2 048HE ER

OEEL LKL BRBREIK SN S, * Biomagnification (B¥EEE N U EYER) | £ER

Table 5. Worked example—EU Tier-1 risk assessment from uptake of contaminated drinking water

PEC
. Toxicity TWI Acceptable
Bt askghw)  (Udy)  Sufacewater  Leafaxi Hi R riggerof TER
(mg/) (mg/l)
Medium herbivorous birds—300 g b.w.
Acute: LDy, 2000 0.0263 0.0032 — 2.8E-4 7.1E+6 =10
30 2.63 769
Insectivorous birds—10 g b.w.
Acute: LDg, 2000 0.0027 0.0032 — 8.6E-4 23E+6 =10
— 30 8.1 246

TWI: Total water ingestion rate, TWI for birds=0.059Xb.w.>" (I/day), TWI for mammals=0.099Xb.w.** (I/day), PEC surface water: ini-
tial PEC value, PEC leaf axis: sprayed concentrationX 1/5 (dilution factor), ETE: Estimated Theoretical Exposure, TER: Toxicity Exposure
Ratio, TER =Toxicity endpoint/ETE, a.s.: active substance, b.w.: body weight.
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Table 6. Worked example—FEU Tier-1 risk assessments for food chain from earthworm to earthworm-eating birds

Exposure (mg a.s./kg b.w.)
) Toxicity PEC soil 2 Acceptable
Endpoint BCF? Residue level TER? )
© (mgasJ/kgbw.) (mgas/kg) Residue level? trigger of TER
to daily dose?
Long-term NOEC 70 0.15 2.50 0.38 0.42 166 25

a): Estimated BCF (C worm/C soil)=(0.84+0.01 XKow)/(foc XKoc); foc (organic carbon content of soil=0.02 as default value), b): Esti-
mated residue level in earthworms=3-week TWA PEC so0il XBCF, c): Estimated residue level in earthworms to daily dose=3-week TWA
PEC s0ilXBCFX1.1 (100 g bird eating 113 g per day), d): TER: Toxicity Exposure Ratio, TER =Toxicity endpoint/Residue level to daily

dose, a.s.: active substance, b.w.: body weight.

ORWEEEN UTEYERTH D, BRORERET
{LZYEREDS LA T 288457,
EUIZBWTIE, EVnghEt s amioBan o, log-
Pow>3 DALEMOGE, KROFMBLETHS. RD3 D
O S SFMELT .

(D IIXEFHET 5 EH - MIALBOFTM

%9, IRORX T BCF (Bioconcentration factor) %K 3.

BCF=(0.84+0.01 XKow)/(foc XKoc)
eKow . A7 % )=/ IKEARE
o foc | DEORBIRAEGE (WIBHREM 0.02)
e Koc : HIBRAEFRE

Wiz, WOKXTI I XFFREE PEC worm 2RET 5.

PEC worm=PEC s0il XBCF
¢ PEC soil: 3-week TWA PEC soil

- TWA: Time-weighted-average RFf I E F

BB, ROXTIHBZYOWERHRERETE 2389
3,

ETE=PEC wormX 1.1
REL1E, 100gDRP1HOIY 113g0 I I %A
T5EDREICHET. MABOBHA, FREIZ 1.4 b3
INnsd (10g OVFABD 14g DI I XAEART 5 & ORE).

REANTETE L BEHHBRO T FRA ¥ b L2 g
U, TERZ5 THNIETFAEINBLVRITH 5,

Q) A ET 2B - AEOFT

%7, ROXTHED TR PEC fish 23 E T 5.

PEC fish=PEC water X BCF
o PEC water: 3-week TWA PEC water
- TWA: Time-weighted-average R [E] Il E -1
o BCF . fBEintkB» 52k % % whole-body BCF

&BIZ, RONXRT1 Ad b ok RERE ETE 2K
b5,

ETE=PEC fishx0.21

FE021 1%, 1000gDBEN1HHH 206g DfERT
5 EDREICE DS, MAHOSRSE, BEIX0.13 MWEHS
ha (3000g OWFFLEN 390g DEART 5 L OITE).

HBEE N/ ETE CBHMHRO =Y FRA v b &2 g
U, TERZ5 THNIEHRINBV R/ TH 5.

INeIIXBLVALHETLIEAD) R MDY
Iab—vavETFVERT, EFMHELTHWARE
WEDOA YTy M85 A—=F—d Table3, I 3IXUSTICH
R LT 3 BEOFMEH 2 Eh Table 6 B LT 7105
7.

Table 7. Worked example—EU Tier-1 risk assessments for food chain from fish to fish-eating birds

Exposure (mg a.s./kg b.w.)
) Toxicity PEC SW A
Elldpolnt BCFa) Residue level TERd) X cceptable
(mgas/kgbw)  (mga.s./l) Residue level?) trigger of TER
to daily dose?
Long-term NOEC 70 0.78 1000 0.78 0.16 438 =5

a): Whole-body BCF for fish determined experimentally, b): Estimated residue level in fish=3-week TWA PEC swxBCF, c): Estimated
residue level in fish to daily dose=3-weeck TWA PEC swXBCFx0.21 (1000 g bird eating 206 g per day), d): TER: Toxicity Exposure
Ratio, TER =Toxicity endpoint / Residue level to daily dose, sw.: surface water, a.s.: active substance, b.w.: body weight.
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BAF = C organisms / C food
where C organisms and C food represent the steady-state concentrations of
Step 1 chemical in the organism and the food, respectively

—w T

yes

Step 2 BAF organisms, food= a¢F/

S

yes

Detailed food chain modeling for Predators, redators
PEC predator (carnivores) = (¢ F / ko) * PEC intermediate consumers
PEC predator (piscivores) = (¢ F / ka) * PEC surface water * BCF No
Step 3 | PEC top predator = (@ F / ka) * PEC predator (carnivores) further

PEC top predator = (@ F / ko) * PEC predator (piscivores) action

Fig. 3. Stepwise approach for evaluations on bioaccumulation of
chemical in terrestrial vertebrates.

Table 6 6 & U7 Ol & FFFAEHEL 0] 5 TER AR S
N, IIXBICAMENLL2MHY) X7 BEWTr —ZT
H5. L, TER PHFFAEL TR -7 BE, HlAEI 3
X BCF DFER$ % PEC O RE LS LIt &k h REBBAK
5ha,

(3) EYHEg 2N U EWEEY (biomagnification) @
B2l

EHIRBICH 5 AN OB R (whole-body residue in
an animal at steady state) DSHPFOEFEE LB, THbE
BAF (Bioaccumulation factor) >1 O¥&, AY#EEE N L
feEWEREM (biomagnification) DBEMNH 5 AL EH
5, 20X BREEATALAWTIE, BYHEHENL
TRBUVANVEHL, REAOMAZEDY 27 ZRICHT
EOMEAITE T . FIIZROD Step 1 725 Step 3 DNEIZE
BrzfTbh s (Fig. 3).

Step 1 © & MEEFEFMO—RTITb O AMFLEH LS
BOBNEREER « BENARORRT -5,
BIEEIT T 5 ENREREDOLEZ BAF £ LT
K, BAF=1 ThHNIIEYRHEEOBRSII K&
LTE SR ABFHMIEAET, ZhlIIRD Step
2 ~NED,

Step 2 : RO T food-to-organism BAF %K%, BAF=1 T
HNEE SR BFHMEARET, TSN IZIRD Step

BAF organisms, food=oF/k,
o o L RORILH
o F: Food intake rate/b.w.
ok, | HEMEHEE (k,=InQ2)T,,) T, . PR
Step 3 : FEMSEYIEH T T V7 OMM AT S, Hid Fig.
1 DAY M I HEE A O BEREEE L,
BRKERBEOBHBLIUOHIAB LM AT 2
Predators (f§l : Peregrine falcon, Fox), & 511
Top predators (fil : Golden eagle, Lynx, Wolf) ®JE
HIRBOENTRIRE % BAF fE & BB TR E 5
BIEYOKD, OB 5T 5.
32. NF O
HISHZE B T ORrd g R RN B O W2 DR E i
BEIYNFADORBHEZ oNILOBUEFH ORELN,
IYNFORMRN B L OSBRI SNHTH S, Y
7B S N B HIEL Y RRA » MI LDy, (ughee)
T, AR EDLTH 5 HQ (Hazard Quotient : i fi &
(g/a)/LDyy) %ML, HQ 50 & Tl - 2B IcRKEeT
H5EHWENS, —T, {LEWHIGR (Insect growth reg-
ulator) OHFAEL, NFEHEAOFZEEFTM T 5 Bee brood
feeding B LB TH 5.
IYNFOY)RTFMOY I 2 V= 3 VETIVE Table
8 IZ/NY. Table 8 D TIVHITIHEFFAZEAEE TH S HQ M
AEN, IYNRFEIHTEI R RECTr—ZTHE. b
L, HQ=50 THNIT, BWRABTH 557 (Aged residue)
BB — Y (Cage) BB, b XV (TunneD) Bk, [
Bl 7s E TRt T 5.
33, FENEHREW (\FERCHERERLLE) 126D
IYANF LR, REPEZONBORESEHOREU
SEHOHRTH 5. it/ FRMHAERE LD L 72 ESCORT2
AAF Vv ARF 240D e, BED GAPILETSE
P2 BT 208, DR ELEMED 2/ (4phid-
ius rhopalosiphi . FFH:YENF O —F8, Typhlodromus pyri
gy —o—@) 2R, F7ARCBEELER LR
BRAETD, PHEILEAETH 5 LRy, (Lethal Rate 50%
glha) %K 5. Bohic LR, 2ALT, MAF® FY 7 b
B, EOSHRE, EEZREAHEIEBECZMK LSS in-
field (BUTEIX ) & off-field (HAXA) @ HQ (A&

3~ (gha)/LRy) ZHEME L, HQ M2 2T - BHEITKET
Table 8. Worked example—EU Tier-1 Honeybee assessments
Endpoints Toxicity (¢g a.s./bee) Application rate (g a.s./ha) HQ Acceptable trigger of HQ
Acute oral LDy, 75 150 2 <50
Acute contact LDy, >100 150 <15 <50

HQ; Hazard Quotient, HQ= Application rate/LDyg, a.s.: active substance, b.w.: body weight.

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Vol. 35, No. 1, 52-63 (2010) BT 59
Table 9. Worked example—EU Tier-1 risk assessments for Non-target arthropods other than bee
Application Vegetation Species Acceptable
. LRs, P Drift . g. . .p . . P
Species rate MAF distribution  diversity HQ trigger of
(g a.s./ha) factor 0
(g a.s./ha) factor correction factor HQ
In-field assessments
Aphidius rhopalosiphi 200 150 1 — — — 0.75 <2
Typhlodromus pyri 100 150 1 — — — 1.5 <2
Off-field assessments
Aphidius rhopalosiphi 200 150 1 0.0277 10 10 0.021 <2
Typhlodromus pyri 100 150 1 0.0277 10 10 0.042 <2

In-field HQ=Application rate X MAF/LR,, Off-field HQ=Application rate X MAFX (Drift factor/Vegetation distribution factor) X Species
diversity correction factot/LRs,, a.s.: active substance, b.w.: body weight.

H5EHMENSG,
YZTEEDY 32— a VEFIVE Table 9 IZRT.
Table 9 DEFNPITRAFEELZTHS HQ TY X7 3K
Wr—2ThA. &L, HQz=2 Thhid, HElhMEs iy
PLT® BRERETS. BXRARTHE, 77 AWTRA
 EBEO P O % 723 B (Extended laboratory test)
DB (Agedresidue) B, BEHABRT & TRAMEHER
75,
* 2 LA B L Coccinella septempunctata © 3 FRY T
v NI, Orius laevigatus © /NF 7 A I
Y O—7, Chrysoperla carnea * 7 V7
ravo—E K&
Mo A BRE © Aleochara bilineata © NF T T Y D—
T, Poecilus cupreus . A Y LY O—F
nE
34, LB 120
TEERHH 2R EERFERIN AT BMEATH
5,
341, 13X
£7, OECD ATHEEZR O atHlRE» o Le, %
Ko, B TEEE PEC soil (17 5em, L% 1.5
OFPMEE D TH B TER (LCyyinitial PEC soil) % H i
U, TERZI0 THNIEEL2THE LAl S, b L,
TER<10 THhid, EINHEE U TBEEBRPERS O
5, BRHERRE L, B0 LED DT, >365 Hb 50
BRBEOBFHBEMNE6 M 2B 2EHTHHE,
DT,,=100~365 H THEA B 3~6 M TIZERK=h 5 aJpEdk
D <, DTy<100 HA > FBIE <4 3EITEHAETH
%, EWREHE & NOEC & initial PEC soil & % Mg LT
TER (NOEC/PEC soil) 2% HiL, TER &85 % Llul» 7254
WRETHD EHWaN5. bL, TER<S ThHhiE, B
FTORKLEEZHOIHBRCEGEART SO TV a v

X D REWEHERT 5.

342, TEMAEY
WS &b S BRI L 7RI R PEC 2 E U 7B
BEELHL, RERBIUVERROREEEICX OMEY
DREHBEB KUCERLHEEFEICLT, 100 HHUAIZ
TR IR X & D258 25% UINIC B NIERETH 5 & HlT
IN5.

343, HERBEEHERY

5 o L EH DT, =100~365 HT, »>, IIXRH
TER<5 & % W3 HEMAD~ORB>25% O L
BX), ULhbHHRROEERNRHQ=2 054G, FEA
¥ (Collembola: Folsomia candida) HEHEERBR T 235 =
(Gamasid soil mite: Hypoaspis aculeifer) BB HETH 5.
Zh o ih 5K E 5 NOEC & PEC soil &% LT, TER
(NOEC/PEC soil) %85 % LENIEKETH % CHlish 5.
MELYVERRY BB TRAENEIATERY, H5
Wid, DTy>365 HOHAE, BRERO—2&ELT, WH
BERANOFELZFHET 28800, ARYIREERELS
U7 H R o3 iRk B (Litter bag test) b5, ZOHERT
i, ROMABRCREKRECET 2B THRE (75
F—EE) 2V Ialb—varETNILDRD, 207
I M —BEAHG UBARSICRERORELEEL, £
O 1ARURNICERRFAREHHAE LT, BORER%E
6~12 77 B TR R 1 AN SR BR X & Bk U728 & 38l 9
3,

3.5, FELERgtEs 129

SHERELREME I ARICIED SN TN, REFP
BTEA, RENTOMARERBNERLS 2846 %
BoTTF—sidkvons, BENETT 7o—FRRES
NTW5, BREXPHEMRERERLE 2 BRE» 6 TH 5.
BB R BERLCOMPFMA S ) —= v T~

yEHENSG, HEEREAPHOLL 65
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GRS

UREBHREZE L. T—y kv ohs, 1H
THHBX LD W TERL LI 50% L Loz
PR S NNERO BRI E L,

2B REHRNT 7o —F (Deterministic approach) &
WA T 70— (Probabilistic approach) @
TO0ATVavhbb, 200 HERIXHE
EROD, WiETIE, 6~10 842 H 07 ERHE
HOHBRD S PP EHAETH 5 ER,, (Ef
fective Rate 50%; g/ha) %KY, @H I AT —
NY 7 FEREZELZPEC LD A5 TER
(ERs/PEC) ZEIL, ROEZHOFGNET
TERZS THHETFAEEINBE VR ITH 5,
TER<S5 TH 575 6 IRD KWL,

B3 B BARBRICESLT, AvohiBEEoEEY
MEZLPTEOBBIIREZTEE NEEoR
ABEFT 5.

3.6. RIHDTME?
BEMABOBFHRS (Wb 3BLEY) » o BT

THEWEN S 2 N 3IEEWENARERTER SN2 2R

WU ITonWTiE, FOEREREEREEL, )X

7T BLERH S, UL, WOLERT— KD

HbhdEnrbirTidiad, HERBERTET 0% UE

A o FERBEY (major metabolite) (&, APEFHMR

BRILEOERT — 7 ORI L > TY X7 FMELT S 25,

10% K O (minor metabolite) 13, BEEEHR A7 A

LTHlig 32 EbAEETH 5.

0L ICEESED EU OFARICE LT, BRER

B, £YB X OEBROBEMS, 26 CITAERBRMITRE

I EDZEBIOCZNICHE L IGEEOB L 0o, Bl

DTGB RPFEMTEEL Sicb e RMELSEELTE

b, BRI BRENMED S S5 A - BRE, WE - iR

EOH SN TWA, B, MR EEEZHT 52
ST & ORI IR SF RS FEIC T - TLABIRD BB &
OTHAE Y 2 7 FiiRH 2 B9 2729, WAREMOREHE
PR, BEOEAALEPEHRNS L OCREINS 25
WO EREN TR EE Z N F A GBI LE R 3
iy F VA4 (GETER) BRESQTED, BAEEHEPTH
29, Fi, BRELAEEOREL RSN, THARER
otrem o (LEMEYHE, ARYSERR) »E
phad—, WAEFICET AEMZ2HAAE S &7 58 %
WHs W,

4, K E

KEEHTEPA KERSNBT—%, #HicHLoh 3
FARIE S K UFFAHUE 4557 OB Table 10 1RF. U
ThoEHd, REOHHER (Use pattern) PIRRH
BOMRIZE-T, TS IRMBESINS. HHEED
55, “Terrestrial”, “Aquatic” IZI3KDbDONEEN D,

Terrestrial: terrestrial food crop use, terrestrial feed crop use,

terrestrial nonfood crop use.

Aquatic: aquatic food crop, aquatic nonfood crop use.

BT ) 27 FHREZ U T IS 5.

41. B - g s

BEOMHEHIEREN “Terrestrial”, “Aquatic”, “Forestry”
B LU “Residential Outdoor” DEIMEIZABHAIT, B2
B RZXAH1E 2)vyXsEkidwFEondhs
1) ozMRnky, RE2E (Y yuX37, <A E)
O 5 HRBEEKES KCEHEAEOART - BBEEL S,
HHREHOREFETOMEHPENEAOE AR, kO
EHBROT -/ EAETH 5. BE, RErORBRERLE
DYGEM &, B (Songbirds) ~D VU R 7 ZEFEFMT 5
AZZXAH 1 HOBHRNRGHRBRMRD oL ITE -7

Table 10. Data requirements in US EPA pesticide registration (Tier-1) and parameters for exposure/risk

Taxonomic . Parameters for Parameters Level of
Required data Endpoints .
groups exposure for risk concern
Birds Acute: Acute oral study LD, Dose-based EEC Dose-based RQ 0.5
Short term: 5-day dietary study LCy, Dietary-based EEC Dietary-based RQ (0.1 for endangered species)
Long term: Reproduction study NOEC 1
Mammals  Acute: Acute oral study LDy, Dose-based EEC Dose-based RQ 0.5 (0.1 for endangered species)
Long term: Reproduction study NOEL Dietary-based EEC Dietary-based RQ 1
(or Teratology study)
Bees Acute contact study LDy, — — <11 pg a.i./bee
Non-target  Seedling emergence study NOEC Application rate, or — <25% adverse effect
plants Vegetative vigor study 3 times EEC

RQ; Risk Quotient, RQ=EEC or Application rate/Toxicity endpoint, EEC; Estimated Environmental Concentration.
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Table 11. Worked example—US EPA risk assessment for birds from uptake of contaminated food items

d EEC (e.g. Short grass)  RQ (e.g. Short grass)

Adjuste Level
i Body cve
Avian LD : .
Endpoints . FIR/b.w. 50. Dose-based Dietary-based Dose. Dietarv- of
class & mgai  oai/  (mgail i
(2) fkg baw) . based based concern
EOW)  kgbw) kg diet)
Acute: 2000 mg Small 20 1.14 1441 36.6 — 0.03 — 0.5(0.1
LD,, ai/kgbw. Medium 100 0.65 1834 20.9 — 0.01 e endangered
Large 1000 0.29 2591 9.4 — 0.00 — species)
Short term: 5000 mg — — — — 322 — 0.01
LCy, a.i/kg diet
Long term:  600mg — — —_— — — 322 — 0.05 1
NOEC  a.i/kg diet

Dose-based RQ=Dose-based EEC/Adjusted LD;,, Dietary-based RQ=Dietary based EEC/LCy, or NOEC, a.i.: active ingredient, b.w.:

body weight.

(M%), BEO 1fEELTHNTBEHNT A (Red-winged
blackbird) #SHEIRERE SRR SN, BERBMTHEST 4
Ehby, £z, BA 7 oFHoMERL CRTb E
OELEbH D, BRGEIEMNI). —F, WAETIH,
E MEERERGTEREINS T v boAEFEERBP 2
HREERR T CEWRABRO T — 5 AFE L, ZORBER
FoleEs RO ARERERT SR oA T L
bH 5, ‘

)27 FRC O S h 5 B - Ao BB OB
B (mvy PRV M) i, SHBORE5HBRO LD, 5
HEEERSRB (BH0A) 0 LC, EHHkRBRTE
NOEC % U NOEL T 5.

Ihoxy FRA VML, RBETFHEE (EEC, Est-
mated Environmental Concentration) & H# L T RQ (Risk
Quotient: EEC or Application rate/Toxicity endpoint) % & H
L, FH#EAE LOC (Level of Concern) & O MH#IA4T5. RQ
MLOQ % kil » 7254513, BBEORE L EY X7 B
REHL, ThitBLTHE2MEREBVLEAE, B
AR EI SR BHRPBEER S,

KE SUHFEOR, (XEANOKANR T L —#,
TEAORAEA, EOE) S URFE Y Y A DB
5. CITREEADZ TV —FAOBRESITOOTHNE,
SEROFRIC SV TIE, DM, B X CREOZAE
YA ZFNCRHIES N EEPEF, BRACOHTEYEE
Dose-based EEC &, #tET v FEA v M 2KERET A X))
ICHIIE U7z Adjusted LDy, % W3 2. FHHEME B X R
BEF T, KEAPEE Dietary-dosed EEC &, Hx
v FRA 2 (LCy NOEC) &%Hi#d 5. KIiE EPA (3,
BT NRA U MNEBERB TS 2ANTH &, X
ANDRZT VU —H#fE, FEAONFEAL L CEFUEZ R

ZRoMBETHIE U7 EEC L RQ DEMAETAS T n s
Z L “Terrestrial Residue EXposure model (T-REX, updated
Version 1.4.1)" % Web LICABI LT3 19,

BEOVRIFMOY I 2 V=Y a VETIVE Table 11
WART, EFAMBIELTRWAREREO A VT y +8T
A —2%—13 Table 3 D% Bz,

Table 11 DFITH, HROIFABREIROEELONHH
. (Short grass) # B LIHBAETS, /N, PRBLTRA
WFNOH A X0 AR EOFFEELZ T, XD
BUWEENRFREIN TR HEEEE~NOBRISEDL
F=2ATH5B., Fh, FHBIUCERNYEL bTFEEL
7UTUTWA, &L, RQPHAFEELBI LA, FIA
FEBOMHIRE OFEHS, WIEEE @R E)
DAL, TNV K BEABIIRT 2k Y, REBEREH
MohsZ&icns,

42. NF 45,15-17)

EHTERBAS “Terrestrial”, “Forestry” 3 &' “Residential
Outdoor” DEBIZAZEE, IVAFoRREMAROR
BT — s BhE LS, U X7 FEMICAVoh s EET
FARA v MI LDy, (ugai/bee) T, LDg<Il pg ai/bee ®
B5E, LR BESICEREBROBRT (Aged residue) i
B, RPN EORGHBSBDELEL S,

43. FEEEMREEAEY 451517

R RED “Terrestrial”, “Aquatic”, “Forestry” ¥ & U*
“Residential Outdoor’” D#EIEEIZAAHA, T Tier-1 &L T
EAEOMFEBRB L CERRBRO T -y BB LR 5, &
MR RS 503 BEC LAV O 3 R THRZTL, W
SX O W T 25% U LOBIEHENRD shnid, L&
BRSO IR RABR O Tier-2 % Tier-3 (B4 BRBRAKD 5
ha,

~

~
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HAMEE 2R

5. H x

ARICEBITEF—SER Y OLEMBEIERE, T UAN
F, KiERB XURT, BREBROEENY X7
MiEfTbh T 69, Y- FiFloAIcEIL, BES
NIVAOFEBFIEIC L2 ) 27 EBIZIE > T3,

51. B0

EPA-OPPTS850.2100 75 K 2 BF 1L 2R L& 5k £ E
MU, o (LD,<300mgke) MED ShEE,
OECD205 I#E U RS 53R 217 5. #HEsBuEEIc
3, EEHEEIRETH S,

52. TYUNF OO

BEBIUOZHARRO W NOREF MO S, 5,
IYANF IO A atHEERR (REROESERRET R
anEmEERR) 2175, KLU, BEoXR /A
BRI ED D, IYNFHLFERECRB SN BTN
WEEZoNBGE (B R, AR ARFL RN
TOAMER) ICRRBRBBEORB IR SIS, atkHdk
HBOFE, MOFEESED N354T BB AR
HoNB, LDy A 11 ugbee Yl b, &2 013 HEERR
HIIBY s REEETHRENED SNAWEAILR, ER
HEEFAZETH 5.

53. REERRLE W

s & LT O KRB &L 180 Xl 0 Z 8o
BEhroRBRskyons, WMERWE (GUYH, F@H
HWH, WHEEH), FFEu BEH), 7€H, HMaksy
=¥ (F=H) o2 38U LAY E UTERL
BEEBFRRFCLBY 2REERCOERERRETY. &
AR OER, BMOEESED ShBAREERR
mERD SN G, FBESFOEEICE, EEEHEIAETH
%,

54, & 19,20)

BREEFHEFECBIAREAERERAL, REZ L&D
RELRET A 2R OBERRETS. L, BEO
RITE R FER EDOR/RMRELBNT 2 LB EICE
h, UBBKIIRBEINLIBEZNPETLERADONIGS
(il - ki), AL AR ERBRANTOAER) 1T3HER
FEORHRREEINS, 2UEEXBROER, BOEHE
WED SN B AL, BERAMBITED HEERE L
PR aREARET Y. BRERABRREOME, #i
DENGAIZE, EEFHIAETH S,

6. 8 H Y [

UED X5, BORICR T 5 REO R BB
3, Ot MOEEREICRST, EBRAKICL > THEE
RERAAES EMSEHERRE LT, £ OMlHSRICHE
SOTHRBRERANOEBEHRET S, ORBETHREL

FUAEE L 2 T 5 Y X7 R — RO ETTS, CBRE
W) 272 RD 5, Lok 3 >0hHENS B,
—HTRCREIZE, Bz, BEpEeamEto
BN EERRL T, BEEE LM REICEN
H5., HATE, BRET, FEEERRY X 7T T 55T
i LEB I AN — ROEBER— R ITfTbhTW3, Lk
U, 21 BRI ESESIC B 0T, BRIz >0n T, KK
DAL S FTEBOERRA~DY 27 5l « ERE G574
SRMEETE L EEh Y, HEUART A K54 v OlEK
B X OKGE, S REFME T IVOMERE SNTY X7
P HRFEOMBE XU AET —< Il HER EDH
EMFEEIN TN S 2,

ARBECELTREH 2500, FHiticEL D EER
EPRBEALERY TH D, BHILOLE S 5h Bk
Y 27 RN—=ZADOHEFMFEEBZILLENS, —HT
BRI T &P R L 2 0 REFMENRIT B LS
12, HRTHHAOBEREORERMEITN Ui HEAR
ERETALERSBEEZONS. FO1HICIE, T
Wit 4 CHEICIRBT 3 Z EREETH B, £, T3
NEREHARR EZOSRYBERMTONERET 510H
o T, BREBRIZBY 2AMEHEEEL, &P3
VNFIS EREEMN & UTEEDAAAEYEAOFETM
bEBIRELEBLOND, BEEMEORT, REEMW
FEOWTH L UOFBRHEOREICE L TL, BRI
HIEPTRERE L oAb &EIcE & >D, —HFTEEL
DHBENB Y F VA DOABEMENE I EBT LS,
WA B ARBE L ORENIIT, BEOZBORE 2
A5 &k, ERROERIEYBED HREBIELIEL,
ZORREZTFMERIZT 4= KRNy J IR B IENEET
B35, oI, FWME G SRIENTM (Tier )
ORALHHITHBEEL OIS,
AREORECHR L TIMARWERLE B ok A
WATH L, =ABRICEHBLET

5 B X W
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