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X5 EEEEBZEEEZICBIT S 3 AEERIC X 2R EORE R

(1)ﬁWL%% fF 1RO ZERIME AP X 5 1 7 A RO JEERF O 22K R L

ToXoiz

THITZX 5,

1~3 H OREAEE &S 60mg/m? DI, =N
T3 E T
D& T

Jol=

ZE P IR B VIR H 7> & D E
FIZE Db D ERET D, UBEOENZERFRE S [FERIZKE D
LD bDERET D,

- Iffma 3 HRHCERT 2% 6. X5 IR LIZRIOBERICR LT, =R

- KWLER 3 H PR

KPR A 30pg/60mg X 100=0.05% L KET D, ZILHDIGEIZHE> T, AL
B3 HLABEDZERHIRE 2 T 5,
WL, IR K B RE ORI R 5%0 5 3mg/m? Th 5 D

14

16



(2

( 30N\& ) IoEE & & X Hd

T, WRERERICKT H22RHPIREIL, AEROKRE & 22800 E 2 5 H
L.
30(ug/m*)/60(mg/m?) =x/3(mg/m?)  x=1.5pug/m® TH 5,
Z DZER R L 3 H Rk S,
H% 7~9 HOZEK IR IT, ATENZER TR 1/20 2803 5,
3(mg/m?) X 5/100(%) =0.15mg/m?
30(ug/m®)/60(mg/m?) = x /0.15(mg/m?) =0.075pg/m® TH %,
[FEEIC 10~12 H Dz P L, 0. 00375ug/m Thb,
[FIARIC 13~15 H OZe45 P, 0.000188ug/m® TH 5,
15 A HLARRIZ AR T X 5,
Lo T, BEAEXDOREIZXG6 DL 9IZEIT 5,

30 30
f f # ]
3 g 15 rE Ff 3 3
0.3
0.75
0.03
0.00375
0.003
0.000188 |IATES
0 (¢
0 3 6 9 12 15 2 30
SEEEYTHEEROBEH
X 6 TR EHZEMEZE BT 5 3 BRI L 2 ENER T ORE

- 30 AW (32E 15 A#) @ A RINERERE FERE I
30(ug/m®) X 3(day) + 1.5(ng/m?) X 3(day) + 0.075(ug/m3) X 3(day)
+0.00375(ug/m?) X 3(day) +0.000188(pug/m) X 3(day)
=94.736814pg/m®
94.74pg/m*/30(day) =3.158ug/m3day & 72 %,

) THGHAE © RFCoo A MIINEAER IR & 3% 5 1R Lo & & BRI D 1

HofgE 2% (ug/kg/day) #HHT 5,

- AR 50kg D5 OSEHIE B 1 H o 16 FEE A 8L/min DR £ CRE L,
%0 8 H%EF'H'?% 16L/min THEMEE L7 & 45 L. 0.213L/min/kg LR SN D, =
WNZER DR IE 7 & I T 16 hr/day & 35,

/NR @Ii’ﬁ@:%éi % 0.403L/min/kg T, % DOIEFERFEIL 18 hr/day &35,
O AL A Tix. 3.158(ug/m?) X 0.213(L/min/kg) X 1/1,000(m*/L) X 60(min/hr) X
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16(hr/day)=0.646ug/kg/day TH 5,
O /I TiE. 3.158(ug/m?) X 0.403(L/min/kg) X 1/1,000(m3L) X 60(min/hr) X
18(hr/day)=1.374pg/kg/day TH 5,

2. EREEMZERMEFEICI DA ) 27 RORSERZE EOFHEY]
U AT OFMEE L TEROMEEZK 2 BNE (15 H) SIELEEAIEILLTO
EBHTHD,
1) ZEMMEZERESRM  TERERZZMEHE %, BELZHK L TERNZERE BRICA
NEx -t HEAEICET,
QU D)DK 7S 1 & © 60mg/m? TZ ORI A 1 » AAIZER L. 15 HHI2E
ERT 2 EIET D,

60 60 t &

0.6

( 3.N\E) lnme &R

0 15 30
SREENEREZRO AR

7 iR 2 T S 15 A ETERIC K D IR OFRIE

(1) PEARGEZFESM 1 BIOZEMEFAPIC L 5 1 7 AR OEER O 225 ik BT L

ToLoITFHITE 5,
o ZESHIREE IR E O D DR E R DEE EIFIC K D,
SENZEE PR 30ug/m®
o 30 30 ’fk *
z 3
L
2 1.5
2 03
g
/ 0.03
~0.003
0 15 30
EREEEHEREREOANY
X8 SRS 5 15 A EERIC L 2 BNZER T DR
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(2) FREHR : ERRoOZER[PREHSZ H. 30 B[O B BINEER R
{(30(ng/m®) X 15(day) )+ (1.5(ng/m?) X 15(day) )}/30day = 15.75pug/m>/day

L%,
O A A Tix. 15.75(ug/m?) X 0.213(L/min/kg) X 1/1,000(m*/L) X 60(min/hr) X

16(hr/day) =3.221ug/kg/day TH 5,
O /MR Tix. 15.75(ug/m®) X 0.403(L/min/kg) X 1/1,000(m*/L) X 60(min‘hr) X

18(hr/day) =6.855ug/kg/day TH 5,

3. HEREEMMEZRIC X ARKE SR EOHEY
1) lﬁﬁéf‘aﬁﬁﬁ%# 1 A, &2, 10 B, ERICEMEEL. 2hiae 1l 7 A

g9 2 SIRET 2,

2) BRRUEREESM 1 BoOBmA TOK[FIREDOH F'sﬁﬁ[l%ﬁi@ T 14.4pug/m* T, HLL
NTHRHRALT (0.05ug/m®) &7220 . BRI bRV ERET 5,
< R ONZ /N O R B K O GE %@ﬁ@iiﬁ3 1) IRt THhs,

3) THIEE : WomIFE b o R FEINE AR & PP & ORERIFF ) B3R 5 1RT
NI A—=EEHNT L HORKERFBELZH T 5,
O Hi A TIiE. 14.4(ug/m® X 0.213(L/min/kg) X 1/1,000(m*/L) X 60(min/hr) X

16(hr/day)=2.945ug/kg/day TH %,
O /MR TIE. 144(ug/m® X 0.403(L/min/kg) X 1/1,000(m*/L) X 60(min/hr) X

18(hr/day)=6.267ug/kg/day CT& 5,
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(Bl 2)

&

SRETS =& SUTR Xl

=

e FE R ZE R S & 2 W EHRZERIEZE O W oGE b IRENISTER: L 728 h
FNCHEA L2 F T 5 2 LI R DRARETHL DT, 2B TIIXFEROE 2 HIZ X

50

1. ik R ZERIME T (ST 2 IR SAF Ok 1 B 82 O TR

1) ZEfHm

BB BT DIRE OFRE AT, RXUERE THICRT 51X 5 Okl

22N L A C & ARET D,

(1) BEAZFERME  LIF (R6) ORE AT AN TRERELFE T 5,

7272 L. IR S IR AGE 225 T & [R) U 22 A 4 oA B H ey
6,810pg/m? & 732 % , BAT HIFEI#% o 80013 18 1 L AR R & 13 1.23pg/m?,

© BUEMAER (%) 1 =y b IKED 5%, BEKM ; 10% & RET %,

O
O

O ~DOBATICIR D 2 BB mfE (cm?) : 20 cm?, FAEH s 2 4EEEH (Elfhr) : 20
[ml/hr, FZ2TKD D8 (hr/iday) : 3hr/day, F— OBITER (%) : 50% ERET

RO FORE~DOME, SHICTERDD Z LI LR OB EHET S,

RN - R &2 LR OB 7B BTN o L FHEET 5,
N IR A~DEED 5 WIEMERN e il 20 L TROBERT 5,

- 3 HHZETORORETHIX.

60,000(pg/m?) X 10/100(%) X 20/10,000(m?) X 20([El/hr) X 3(hr/day)
X 50/100(%)/15(kg) X 3(day) =72ug/kg & 725,

3 HLUAKE(4~6 H)DRE AT THIE, RERIC K DREORERE 5% L T5

L. FE L 60(mg/m?) X 5/100(%)=3mg/m? & 72 %,
3,000pg/m? X 10/100(%) X 20/10,000(m?) X 20(/=1/hr) X 3(hr/day)
X 50/100(%)/15(kg) X 3(day) =3.6ug/kg & 725,

« 7~9 HORAOZZETHIL., BT 3 HOKEEEED 1/20 @ 3(mg/m?) X

5/100(%)=0.15mg/m? & 72 %,
150pg/m? X 10/100(%) X 20/10,000(m?) X 20(/=1/hr) X 3(hr/day)
X 50/100(%)/15(kg) * 3(day) =0.18pg/kg

- 10~12 H OfE 0 ZFE TR,

7.5ug/m? X 10/100(%) X 20/10,000(m?) X 20([al/hr) X 3(hr/day)
X 50/100(%)/15(kg) X 3(day)=0.009ug/kg & 72 %,

- 13~15 H Of% 03 T,

0.375pg/m? X 10/100(%) X 20/10,000(m?) X 20(/=1/hr) X 3(hr/day)
X 50/100(%)/15(kg) x 3(day) =0.00045ug/kg & 725,

- 16~30 HURRIImHE TX 5,

(2) PHIEHE : ERRoRKmEEEOHBE A AW, 1 BOROEBREZHEHT 5,
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O AT, KEZN LR 02 BRI S O L FHEiT 5.
O /NHEOHMINEREFE ERREX,
{72(ug/kg) +3.6(ug/kg) +0.18(ug/kg) +0.009(ug/kg)
+0.00045(ug/kg) }/30(day) =2.526ug/kg/day & 725,

2. EEEEIEREFECBIT DA Y AT FHOR N 55 O FHE G
1) ZEMMEFERESM  SiRE A ZEmEFEOR A2 1 » A, £7-. Eix 156 HE
WZFET D EX T IORTIREREE X — 2 L7 b,

2) BEORBELM 1 OZEMEENIIC X 5 1 7 ABOEEROR DEREITE 6 O
BET A= EHNTUTOXLIICTHITE 5,

+ 1 ~15 H O N 25 T,
60,000(pg/m?) X 10/100(%) X 20/10,000(m?) X 20([=l/hr) X 3(hr/day)
X 50/100(%)/15(kg) X 15(day) =360ug/kg & 725,

16~30 H O 1278 T,

3,000pg/m? X 10/100(%) X 20/10,000(m?) X 20(/=/hr) X 3(hr/day)
X 50/100(%)/15(kg) X 15(day) =18ug/kg & 725,

3) TPHEHE : ERROKmEEEOHEZ MV, 1 AORABNRELZR T 5.
O AT, K& LR OMICERIIEN S O L FHIiT 5.
O /NEORKAEEEIL,
{360(ng/kg) + 18(ug/kg)}/30day =12.6ug/kg/day & 725,

3. EIRZERMEE IR D 0 RER
1) EEEZERM 1 A, & 2, 10 B, SPICEREE L. Zhe 1 ARE
e Do

2) FROZRBEEN: LU (36) OLE AT A - 2RV TRBEZHE T 5,
L, REOERERIL, BT TS 6,810pg/m? & 7D, A IR
B ORI 18 BT, 4ERIEHIEERIT 1.23ug/m’,

3) THIEHAE : ERRoSLMHFL D, BOREEIT,
O HATIEH, KEZ LR ORERITE S O L3I 5,
O /NEORAHERET,
6810(jg/m*/day) X 10/100(%) x 20/10,000(m?) < 20([El/hr) X 3(hr/day)
X 50/100(%)/15(kg)=2.724ug/kg/day & 725,
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(Bl 3)

=i

eSS SUOR KXl
e R B E T G 2 LU ISR,

1. iR E/ﬂ;@:%‘ﬁ“ﬁ%@ BT D IR SAT DR S 755 DT R A
1) ZEMMEHSRM  RROERE TSR D mi R EFEE L W C &5 LKA

FRIEEILM 5 &IT*% (CHERE T D LARET D,

2) FRREERBRM  LTOEE T A—4% (£7) 2HOCREEEZHETT S,
O A :
- EREMAER (%) h—2y MREOFER ; 5%, BEEM ; 10% &1 5,
- R OEMTRE 1. 14 (mPhr) | K & Ol (hr/day) : 5 —2> |+ ;8hr/day.
T RKL ; 4hriday, BZREWUNER ; 10% EET 5,
O /A
- EREMER (%) h—Xy b 5%, BEEM ; 10% ERKET D,
IR & DRI 0.44 (mPhr) | IR & o #fERRA (hr/day) - 7 —-2 | ;8hr/day,
T RKL ; 4hriday, FZREWUNER ; 10% EET D,
RRERB TR T D RAEEEEOHERS 2 ., 3 B O B BINERER S
ELAULE S5 {EN
O HA
- 3 HH X ToORBREE TR
60,000(pg/m?) X 10/100(%) X 1. 14(m?/hr) X 4(hr/day) X 10/100(% )/50(kg)
X 3(day)=164.160ug/kg & 725,
- 3 EIL)5¢(4~6 H)DRRR T THIE, BRI X2 RE O EE 5% L35
L. BT 60mg/m? X 5/100=3mg/m? 2:73?7;’)
3,000(pg/m?) X 10/100(%) X 1. 14(m?/hr) X 4(hr/day) X 10/100(%)/50(kg)
X 3(day)=8.208ug/kg
- 7~9 HOREEBETIIL, BT 3 HOKEEERED 1/20 @ 3(mg/m?) X5,/
100(%)=0.15mg/m* & 72 %,
150(pg/m?) X 10/100(%) X 1. 14(m?hr) X 4(hr/day) X 10/100(%)/50(kg) X 3(day)
=0.410ug/kg
10~12 H Of% L 77 T HlT
7.5ug/m? X 10/100(%) X 1. 14(m?/hr) X 4(hr/day) X 10/100(%)/50(kg) X 3(day)
=0.021pg/kg & 70 %,
13~15 H D% fZ 2% Tl
0.375pg/m? X 10/100(%) X 1. 14(m%hr) X 4(hr/day) X 10/100(%)/50(kg)
X 3(day)=0.001ug/kg & 725,
16~30 HLARRIZIEL T X 5,
O /hAE
- 3 HHE TCORLZE TR
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60,000(pg/m?) X 10/100( % ) X 0.44(m?/hr) X 4(hr/day) X 10/100( % )/15(kg) X<
3(day)
=211.200ug/kg & 725,
« 3 ALARE(4~6 R)DREZ A TN, BRI K DRI OEEEREZ 5% LT 5
& FEEEIT 60(mg/m?) X 5/100(%)=3mg/m* & 72 5,
3,000pg/m? X 10/100(%) X 0.44(m?/hr) X 4(hr/day) X 10/100(%)/15(kg) X 3(day)
=10.560ug/kg
7~9 HORLBFETENL. #1 3 HOERZEEED 1/20 @ 3(mg/m?) X5,/
100(%)=0.15mg/m* & 72 %,
150pg/m? X 10/100(%) X 0.44(m?/hr) X 4(hr/day) X 10/100(%)/15(kg) X 3(day)
=0.528ug/kg
10~12 H OfE S 77 T,
7.51g/m? X 10/100(%) X 0.44(m?/hr) X 4(hr/day) X 10/100(%)/15(kg) X 3(day)
=0.026ug/kg & 725,
13~15 H Oz 775 T,
0.375pg/m? X 10/100(%) X 0.44(m%/hr) X 4(hr/day) X 10/100(%)/15(kg) X 3(day)
=0.001pg/kg & 72 %,
16~30 HURRIZEGCX 5,

3) THFEIE : EREORRE R L2 WINED T RIHERE 2 Hv, 30 AR (325 15 A /)
O H N ERE R R R RIS A R T 5,

O A D A ISR AR B T,
{(164.160(ug/kg)+8.208(g/kg)+0.410(g/kg)+0.021 (ug/kg)+0.001(ua/kg/) }
/30day =5.760ug/kg/day & 725,

O /MR A MR AR 1L,
{211.200(ug/kg) -+ 10.560(pg/kg) +0.528(pg/kg) +0.026(pg/kg) +0.001(ug/kg)}
/30day=7.411pg/kg/day & 72 %,

2. EREEMZEMEEICRT DA U X7 RMEOR B EREE DRI
1) ZERMEZARIE - SR ZEMEE LRI C LT 2 LIREORERITX 7 L FERIC
BT 2 L IET D,

2) IR ERBRM BT OEEBRT A2 AN TCREREZHENT 5,
A ZOVNEDORMEITL R ERIC & T 5,
O HA

1~15 H H £ TORBZHZETHIL,
60,000(pg/m?) X 10/100(%) X 1. 14(m?/hr) X 4(hr/day) X 10/100(%)/50(kg)
X 15(day)=820.800ug/kg & 725,

16~30 H Of%f 2% T,

3,000pg/m? X 10/100(%) X 1. 14(m?hr) X 4(hr/day) X 10/100(% )/50(kg)
X 15(day)=41.040ug/kg & 725,
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© /MR
1~15 H H F TORRR BT T,
60,000(pg/m?) X 10/100(%) X 0.44(m?/hr) X 4(hr/day) X 10/100(%)/15(kg)
X 15(day)=1,056.000ug/kg
16~30 H DR ZFETINL, RBRICLDKREORELEE 5% 45 &, 7%
7 B3 60(mg/m?) X 5/100(%) =3mg/m? T& % O TH IR THIE.
3,000(ug/m?) X 10/100( % ) X 0.44(m%hr) X 4(hr/day) X 10/100( % )/15(kg) X
15(day)
=52.800ug/kg & 725,

3) THFEHR : ERLORERE EOHERZ AV, 30 H I B IR R AR AT,
© R} A D H N EE R AR T,
{820.800(ug/kg)+41.040(ug/kg)}/30day =28.728ug/kg/day & 725,
© /MR O A RINERE LR,
{(1,056.000(ug/kg) +52.800(ug/kg)}/30day =36.960ug/kg/day & 72 %,

3. EHEZEMEERIC T DR AR
) EEEEZSAT 1 AR, & 2 [ 10 B, ENICZEREE TS, gk 1 s HH

2) MEPCERFEANE VIR BRFE R, BUTHIR T ORI () & L BUEM
EER, PRI, RERELAMEENPLRELD (ET),

3) TREFE : FRROFMLD | BREARERIL,

© REATIL,
6810(jg/m?) X 10/100(%) X 1. 14(m?/hr) X 4(hr/day) X 10/100(% )/50(kg)
=6.211pg/kg/day

© /NETIE,
6810(pg/m?) X 10/100(%) X 0.44(m?/hr) X 4(hr/day) X 10/100(%)/15(kg)
=7.990ug/kg/day

L5,
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(1

TDI % =224

MRl

EECXtl

) RO EIZ X D NOAEL DL DIEHR Lo e LI2REe

(Bl 4)

LB O O HE 512 K D R (NOAEL) DOHDIEFHR LW\ EE LT3

E O TDNZ X B FHIEFEOH 2 LL T IZRT,

@ b ui%ﬁT v

NOAEL TohO#¥rhH &=

*k #% 1 NOAEL =10ppm(0.5mg/kg/day tH4) (7~ FEA 12 - H HEAERR)
0.5mg/kg/day=500ug/kg/day

X TIEHERABREIC I AER LD WEEEEMEE, LEN- T, ROokbo
NOAEL %508 &k MR #FEIC b T 5,

@ TDI OFEH

T OWRRIFHEZE (A) =10, fE{AZE(H)=10
TDI=500(ug/kg/day)/100=5ug/kg/day

K1 E2ZFIT LT, MMEFEFREUF)Z 100 & L7z,

® TDI

X9 D E R B B0 5/ RO H ]

@D# 11 TDI :

3.3ug/kg/day Z W T% & L THEIHT %,

1) FEiRERIZEMEZ BT 2 ENGEO EA$
SITUN
BRIE # T D 5A R ¢ 0.646(ug/kg/day)/5(ug/kg/day) X 100=12.9%
BOZREO AR RO & SFh
BB EAFE 1 5.760(ug/kg/day)/5 (Lg/kg/day) X 100=115.2%
AErH AR : 12.9(%) + 115.2(%) =128%
NS
BRRIERTED A E 1 1.374(ug/kg/day)/5(ug/kg/day) X 100=27.5%
BOBTBEOEHAER 1 2.526(ug/kg/day)/5(ug/kg/day) X 100=50.5%
RO EAFE  7.411(ug/kg/day)/5(ug/kg/day) X 100=148.2%
HEb AR : 27.5(%) + 50.5(%) + 148.2(%)=226%
*k B

D TDI (58K 1% 128%. /NEO TDI 5A 2% 226% TV 3% 100% %

FEY  EHTERWY 27 LULICH D L TCE S, (LER- T

L
ZREE

DERFIEZHE LD, HDHVIE, ERE (RIRAR L) 200, L0 HHE

RUARITBARA L NeFEidT 2 EOUEENNLIEL D)

2) ik R 22 N

* A
e XUE 2R D AR
% 1 2&iR O A =

(CRBT DAY A7 KO A

< 1 3.221(ug/kg/day)/ 5(ug/kg/day) X 100=64.4%

B OB R T & S
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R B EHASE 1 28.728(ug/kg/day)/5(ug/kg/day) X 100=574.6%

AEFHAER . 64.4(%) + 574.6(%)=639%
NG

RRIERTED AR 1 6.855(ug/kg/day)/5(ug/kg/day) X 100=137.1%

BOgZmEO AR 12.600(ug/kg/day)/5(ug/kg/day) X 100=252.0%

R RED AR 1 36.960(ug/kg/day)/5(ug/kg/day) X 100=739.2%
BEFEAER : 137.1(%) + 252.0(%) + 739.2(%) =1128%

* S

A D TDI AT 639%, /MEo TDI HAHIE 1128% TV v
100%% Kk x < FAlY | MEHTEX 220D 27 L~LTHhD LHBTX 5,
(Liziio . BREOEBBEESH LS. b2 1L SR (I L)
AHROL, JUKEBERY XTI T R AA L b EFERMT D EOWENMLE
L7 5)

3) EEZERIMEH BT L AR

DTN
BRIE T D 5A R ¢ 2.945(ug/kg/day)/5(ug/kg/day) X 100=58.9%
PEHEREEO EAER R A RER BT &R
R mBEOEAFE 1 6.211(ug/kg/day)/5(ug/kg/day) X 100=124.2%
aahh AR : 58.9(%) + 124.2(%)=183%
NG

RRIERTED AR 1 6.267(ug/kg/day)/5(ug/kg/day) X 100=125.3%
S

BOgZmEO AR 2.724(ug/kg/day)/5(ug/kg/day) X 100=54.5%
R BBEOEAER : 7.990(ug/kg/day)/5(ug/kg/day) X 100=159.8%
Bat A= . 125.3(%) + 54.5(%)+ 159.8(%) =340%
* Z A

% A TDI (545 315 183%. /N2 o> TDI (545 513 340% TV 34 & 100%
ZEED EHTEARNY AT LULTHD EHITE S (LEEB-> T,
BREOBBHIELZH LD, HDOVIE, FRE (RINEERE) 0L,
FVKEIR) AT TR AR b2 570 EOUEEPBHE LR D)
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(2) BRUE., BOBXORERGICEDENZIO NOAEL [H#N & 256
@ MR T — &

* B&40H NOAEL=1177 mg/m® (Z > Rk A 28 HEIF g #5588k, 3 hriday)
NOAEL TOW AR = 1177(mg/m°®) X  0.75(L/min/kg)/1000(m°/L)
60(min/hr) X 3(hr/day)
NOAEL (#¢5.18) = 158.895(mg/kg/day) = 158,895ug/kg/day

*k#8 1 NOAEL=10ppm(0.5mg/kg tH24) (T v hkH 12 » H HIHERAER)
NOAEL (#:H) =0.5mg/kg/day=500pg/kg/day

* % NOAEL=1,000mg/kg (%7436 21 F IR # 5348k, 24hriday)
NOAEL (#57) =1,000mg/kg/day=1,000,000ug/kg/day

@ BEuE. O, BEOLESEKO TDI (ADI) O&EH

F1EBEIZLT, LFOLIIZTDI Z5%E L7z,

k FREGE

FHEAZ(A)=10, fEfAZE (H) =10, &5 A+43(S)=10 75 UF=1000
TDI (#¢%uE) =158,895(ug/kg/day)/1000=159ug/kg/day

1
FH7Z(A)=10, fE{AZE(H)=10 75 UF=100
TDI (#%11) =500(ug/kg/day)/100=>5ug/kg/day * #& 7

* FR R
fiEA(A)=10, {E{AZZ(H)=10. #5-HIff23A+43(S)=10 /5 UF=1000
TDI (#5Z) =1,000,000(pg/kg/day)/1000=1,000ug/kg/day (5 JERLEAS &)

@ HEE., ROBIOWREZO TDI 3L Lz 5HR

1) w2 T D RSO A3
JIN
RRIE BT O EA R 0.646(ug/kg/day)/159(ug/kg/day) X 100=0.41%
BOZREO AR ORI & SFHh
R RBED EAR (BEHE T ETOHE)
57.60(ug/kg/day)/1,000(ug/kg/day) X 100=5.76%

HEhbhaE : 0.41(%)+5.76(%)=6%
NG
RROE BB O AR ¢ 1.374(ug/kg/day)/159(ug/kg/day) X 100=0.86%
BOZBEOEHEFE 1 2.526(ug/kg/day)/5(ug/kg/day) X 100=50.5%
RO AR (EI ETOhEK)

74.11(ug/kg/day)/1,000(ug/kg/day) X 100=7.41%
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ARt AR : 0.86 (%) +50.5(%) +7.41(%) =59%
k BFAM
D TDI 5A L 6%, /NED TDI EARIZE5% TH D, AD L
ARIT10% KW THY . VA7 IR VRV LRI TX 5 (B TX 2
LUV, E ADNEOEAERS 10004 FEI>TEY . U A7 3RV &
MM TE B8, YL TEX D L-YUL(L0%ARTENTIZ AR,

2) m/}ﬁf%ﬂ/ ZEMEFICBIT A0 A U A7 &0 EH R

LUERETED HA R ¢ 3.221(ug/kg/day)/159(ug/kg/day) X 100=2.03%

NSO EAR R ORI & SR

RO AR (BET R TOkEK)
287.28(ug/kg/day)/1,000(ug/kg/day) X 100=28.7%

aEtha#E : 2.03(%)+28.7(%)=31%
kN
TR 5E 2 7% D %ADI 54 % 1 6.855(ug/kg/day)/159(ug/kg/day) X 100=4.3%
RORED%ADI (5HZ : 12.600(ug/kg/day)/5(ug/kg/day) X 100=252%
TR P Zi#2 D %ADI A H (FFHET & TOHEL)
369.60(ug/kg/day)/1,000(ug/kg/day) X 100=37.0%
HatH A . 4.3(%) +252(%) +37.0(%) =293%
%k BEAM

%A D TDI 5A 1T 31%, /NEBD TDI SAFRIZ 293% TH 5, JRAD
AT 100% K THY . 2D A7 [ HEW R cE A, — . /)
RO EARIT 100%% EEl->TEY, U A7 ZEE TRV LI H D,
(Lo T ANRIZOWTE, BREOREFEELZH L DL, HDHVIFE, FE
B (PR E) 2L, JOBEBERIV A TEARA L N E2EET
LI EDOUCENNLILL 72 5)

3) EHEZERMEZEICRIT D HAR
JOUN
RAERTE O AR ¢ 2.945(ug/kglday)/159(ug/kg/day) X 100=1.9%
ROZBEOEAE - ROERIIE & 5H
TR RmEE D AR (BEAT & TORE) -
62.11(ug/kg/day)/1,000(ug/kg/day) X 100=6.2%

AR AR : 1.9(%)+6.2 (%)=8%
kN
PSIE AT D AR ¢ 6,267(ug/kg/day)/159(ug/kg/day) X 100=3.9%
OB EHFR 1 2.724(ug/kg/day)/5(ug/kg/day) X 100=54.5%
R B D A= (BEAAT R TOHE) -

79.90(ug/kg/day)/1,000(ug/kg/day) X 100=8.0%
Hat A% : 3.9 (%) +54.5(%) +8.0(%) =66%
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* aP Al
D TDI 543X 8%, /N2 TDI EHERIZ66% THH, HAD
SARIZI0% A THY . VAT TR0 RVl cx 5 (EH T
HL~UL), Fi2, NEOEAERE 100%%E FEl->THEY ., U A7 KRN

EHIWTTE 20, B TEX D LUL(10%ARTITIZ 72V,
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(AL 5)
MOE |2 & % #ifE~ — 2 v D EHE ]

MOE OFE B & LA FIZRT,

(1) BA&EEIZ L5 NOAEL OLDER LovienE LT-EE

IREEIZT 5D NOAEL Oz Rd 5,
O FM
%ﬁliﬁ%\ RORE, RIEERBEZEICL CROT-REBRR T 5 HEEE

mwmu:%t%Iﬂ%%ETHLTNDE%ﬁm¢é
it\ﬁﬁﬁ\%&\ﬁmwsw~kfmf%9 L7-#2F MOE R 2 5D
HNRRA DEE LT MOE OB H 479,

@ mMRERT —#
*k #% 1 NOAEL =10ppm(0.5mg/kg/day t84) (7~ FEM 12 - H B ERR)
NOAEL(#% 1) =0.5mg/kg/day =500ug/kg/day
I TIERAREIC L DER L WIEAEERE,, Lo T, RO&S
® NOAEL % #&50E M O #IZ I b 2.,

@ MOE D& Hif

#10 MOE : 500ug/kg/day % VW CHEIHT 5,
1) &R T D AR50 MOE
PN
A E TR 0.646pg/kg/day

M7 & B0 R R & FFMm
%52 Z % & 5.760ug/kg/day

=54

P B G - 0.646 +5.760 = 6.406 pg/kg/day
MOE : 500(ug/kg/day)/6.406(pg/kg/day)=78
..MOE=78
/1R
AIEZFE R« 1.374ug/kg/day
OZEEE  : 2.526ug/kg/day
=5

M
TR iR B 7.411ug/kg/day
iR B G - 1.374 + 2.526 + 7.411 = 11.311 pg/kg/day
MOE : 500(ua/ka/day)/11.01(ug/kg/day) =44
--MOE=44

k BTl
A MOE 1% 78, /MR MOE 1% 44 TV d 100 2 FlEl Y | L
TERWI RZ LUz H D W TE B, (L7 - T, 2R OREE
EE LD, HDOHWE, FEHME (RINER ) 2L, LVEERY
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AT HARA L N T 5 EOUENPNLE LI D)

2) FEHEEEHZEMEZEICIT DA U AT S0 MOE
TN

ARG ZTE © 3.221ug/kg/day

ROZREE - ROAEBERIIEN

REAME Ze@EE . 28.728uglkg/day

R B Rt ¢ 3.221 + 28.728 = 31.949 ug/kg/day

MOE : 500(ug/ka/day)/31.949(ug/ka/day) =16

.MOE=16

RAE TR . 6.855ug/kg/day

POZEZ & 12.600ug/kg/day
TR e % 36.960pg/kg/day
ZFZ et - 6.855 + 12.600 +36.960 = 56.415ug/kg/day

MOE : 500(ua/kg/day)/56.415(ua/ka/day) =8.9
..MOE=8.9

*k BFAMG
%A D MOE 1% 16, /NEdD MOE (%89 T\l 100 2 Kk x < KA
D, BHTEXZRVWI AT LB D LY TE D, (LB T, %%
OEEHEZHE LD, HDHVIE, FERE INERRE) 2L, LV
IRV AT T EARA L e EhidT 5 EOBELNE L 70 5)

3) EHEZEMMEFZEICIIT D MOE
B
RAGERTE R« 2.945ug/kglday
REEE  BROAEIUIE &S

&
TR R R 6.211ug/kg/day
iR BARET « 2.945 + 6.211 = 9.156g/kg/day
MOE : 500(pa/ka/day)/9.156(ua/ka/day) =55
.. MOE=55
kR

RIEATEE . 6.267ug/kg/day
FeFEHE  2.724pg/kg/day

&0
TR &R 7.990ug/kg/day
B EEL 1 6.267 + 2.724 + 7.990 = 16.981ug/kag/day
MOE : 500(ua/ka/day)/16.981(ug/kg/day) =29
S.MOE=29
*k B

EX A D MOE 1% 55, /R MOE (29 TW4 L d 100 2 Flal Y | 4R
TEXRWI RZ LUz H D W TE D, (L7 - T, 22RO
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EHELD, HDHVIE, ERE RIERL) 20U, KV REERY
AT HAA DT 57 EOUENRME L2 D)

ﬁﬁ

(2) #XUE. EHI X ORI G & 5 NOAEL fH#H0 & 2 % a
OF SG

(1) OFEBEMEEFEEIZ L D NOAEL T LT MOE #5425,

@ T nit%T v

* #% 1 NOAEL =10ppm(0.5mg/kg/day tH4) (Z » MED 6 » A MR AERER)
NOAEL (#% 1) =0.5mg/kg/day = 500ug/kg/day

* F&0E NOAEL=1177 mg/m® (Z MR A 28 H 1857854, 3 hr/day)
NOAEL TOW A& = 1177(mg/m®) X  0.75(L/min/kg)/1000(m*/L) X
60(min/hr) X 3(hr/day) = 158.895(mg/kg/day) = 158,895ug/kg/day

NOAEL (#£5ti#) = 159,000ug/kg/day

ke NOAEL=1,000mg/kg (7 F#eHz 21 HREIE #5508k, 24hr/day)
NOAEL (#%F) =1,000mg/kg/day=1,000,000ug/kg/day (5 & RLfT &)

3 MOE D& HifF]

1) mEi 2 ME 2 T S R4 0D MOE
* }552]\
PR 5E 2582 O MOE : 159,000(pg/kg/day)/0.646pg/kg/day) = 246,000
H&i#& D MOE  : #& N AVBEEU LI & 5T
Pi#:#& D MOE (BT & T o L) -
1,000,000(g/kg/day)/57.60(pg/kg/day)=17,400
1/MOE : 1/246000+1/17400=1/16300
..MOE=16300

UE Z&5% O MOE : 159,000(ug /kg/day)/1.374(ug/kg/day) = 116,000
#&7% D MOE  : 500(ug/kg/day)/2.526(ug/kg/day) =198
5D MOE  (BJFHGfT R T o) -
1,000,000(g/kg/day)/74.11(ug/kg/day) = 13,500
1/MOE : 1/116000+1/198+1/13500=1/195
-.MOE=195

* Gl
A @ MOE 1% 16300, /)N MOE 1% 195 Téh %, i A @ MOE % 1000
ZREL ERISTEY, UARZEIR VIRV cEA (\BETE 5
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L~yL), —J NES 100 & EE->TEY ., U A7 BMEWAREM T H
503, BEEGER L O ERER CORBREARI 2N+ TRV Z E B HRIEIE
TEARW (LS T /NRIZOWTR, KVKEBRYVAITEARA S
FEETHREOHENLEE LY

2) EREFEZERME R T D1 U A 7 Zf:00 MOE
D IN
15 B %552 © MOE : 159,000(ug/kg/day)/3.221(pug/kg/day) = 49,400
P& OGO MOE 2 0 ABHUL I & 3
kP #5 D MOE  (BJE R BT Lig) -
1,000,000(pg/kg/day)/287.28(ug/kg/day) = 3,480

=

=

1/MOE : 1/49400+1/3480=1/3250
. MOE=3250
k /N
1% E %58 D MOE : 159,000(ug/kg/day)/6.855(ug/kg/day) = 23,200
O &FD MOE  : 500(pg/kg/day)/12.600(pg/kg/day) =40
TR P2 &5 D MOE  (BJE LT & T Lik) -
1,000,000(jug/kg/day)/369.60(ug/kg/day)=2,700
1/MOE : 1/23200+1/40+1/2700=1/39
. .MOE=39
* ZF Al

%A MOE 1% 3250, /NE o MOE 1439 Tdh 5, A MOE % 1000
ZERESTEY, VAZIHMEWVEHETX 5 (fEGER J O ERER T
DB+ TRWTZOH0 2 DRV S IIHIE TE 7220,
— . /NETIF100 2 FE> TR, B TEXRWI AT LLZHD
SR TE S (LD T /MRIZOWTIR, BEOBRBHIEA#H LS,
HDHV I FERE IR E) L., JOBERI A TEAR
v NEFEMT DR EDUENLE L 72 D)

3) EHZEMMEZEICISIT D MOE
* A

B ZTED MOE : 159,000(ug/kg/day)/2.945(ug/kg/day) = 54,000

RO RO MOE  : #& H B HU T & FFAM

TR %D MOE  (FZJE R+ B Co LK) -

1,000,000(pg/kg/day)/62.11(ug/kg/day) = 16,100
1/MOE : 1/54000+1/16100=1/12400
.. MOE=12400

e 5E ##% O MOE : 159,000(ug/kg/day)/6.267(ug/kg/day) = 25,400
& 182D MOE  : 500(pg/kg/day)/2.724(ug/kg/day) =184
R Fi#E D MOE (RN & T Hig)
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1,000,000(pg/kg/day)/79.90(ug/kg/day) =12,500
1/MOE : 1/25400+1/184+1/12500=1/180
..MOE=180

k BFAM
% A MOE (% 12500, /N2 MOE (3 180 T& %, it A ™ MOE (3 1000
HEREL EEHS>TEYD, VAT IEINRVIERWEHRcEx D (BHTES
VL), —H ANED 100 & ERloTE Y U AT MRV ATRENEIE S
503, BEEGER L O EER CORBRBIR N+ TRV I E B HIEIE
T2V, (LERS T AMNRIZOWTE, JOKEBERYV AT EAA L
haETDHREDUEENLEE LY
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O BRI 2
O BB ERESEERE ... 3
O BRRALE2ZEREEEMRARREMEERTE ... ... 3
O B 6
. B R B E D 1
R = 7
2. BRSO — B .. 7
8. B 7
A I 7
D I 7
6. BBIE T 1
7. BRI 7
OI. BREHICBRARBROBEE 8
1. BWMARRESERER 8
(1) DR 8

(2 R 9

(B BEM 9

2. WEYIRIERR R .. 9
3. KEMRRE (MAKSEEEER) ... 10
R =W 10
5. B RS ER 11
6. —RREEIBIER 13
7. AMEMRER . 14
8. IR-KREICHITIRHMERVRERMEMERAR ... 14
9. BRMEMEE (RA) . 14
10. HBERAEMHRAR [(RESHEHAER] .. 15

1 1. BIEEEERER 16
M. BREBEEETM ... ... 18
AR BRBEEERRIR 20
= 21
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<BBOREE>

2005 4

2005 4

2005 4
2005 4
2005 4
2006 4
2007 4
2009 4
2009 4F
2009 4F
2009 4
2009 4
2009 4
2009 4
2009 4
2009 4
2009
2009 4

8 H

8 H

8 A
94
11 A
12 A
3 H
2 H
3 H
5H
6 H
7 H
8 H
8 H
11 A
12 A
12 A
12 H

12 H

23 H

25

16

26
13
20
24
21
27
27
13 H

8 H
15 H
17 H

I I I I I I I T D IO o

m

JEMRIKPER J 0 A G788 ~ R TR 8k G5 1T AR 2 A%
R OEEER EREE Gl DA D, R LKD) E)
JEAE 7 K &0 7R R R YE R B AR D A R R R ET
filZ DWW TERE (JEA T @4 % &5 0823002 5)
BfEROES (B 1~22)

%109 R MEAEZRS (EEFEHIY) (S 23)
% 38 MIRIEHEM AL (B 24)
BANEEZEH (2 25)

%9 P EEHEMRESRATME M (2 26)
BINEEZEH (B8 27)

% 29 [ REEMPFESREME s (B 28)
%51 MBREEMPFHESHRFES (] 29)

%31 [ REEMPFHESREIMME S (B 30)
% 53 [MREEMRESHRFES (B 31)

%299 MR NWEEEZEES (WE)

kv o2 HEHE»LOMER - FHRDOEE
%57 MEKEMPAESSRFES (3K 32)

% 58 M EIKEMPFHE M ES (B 33)
BEEEMHESER LV B ZEEZESEZBEE~RE
314 RN ELEERS (HE)

([F] B A 0 JE A 5548 R~ #n)
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<EmZEETELSTEALE>
(2006 4= 6 H 30 H £ 7T)

FHHR (FEE)
FRAH (FARNRH)
R T

BT

ot i

ENUECE

RE

(20097 H 1 HM”MD)

NREF (FAR)
RE (ZEAERAEY)
ERE

BpAS—1E

IR

JEE TR R I

R A

*: 20094 7TH 9 HMNG

(2006 4~ 3 H 31 H £ T)
gAMLt (EE)
REWAAERE (P RARER)
1 H R

AN S =X

K H g

(2007 % 3 H 31 H % T)
ALt (BER)
BEWUHERE (PR R ARER)
7R i A

A F FE I

R’

R

(2006412 H 20 H £ T)
FHHEER (ZEER)
RE 2 (ZERMAHE)
AN

ER

B A —IE

VIR e

ARG —

<BERZXEZASREEMHAEREMZRAE>

/NEEIEE
AR,
pa N RS
A s
AHTESE

= FE =
e 2 KA
AR
EHME
SEENNUN
SR
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(2009 4 6 H 30 H &£ 7T)
RE B (ZBEER)
INRIE T (TR R
ER W
B A —IE
JH AR A
Ji R
ARG —
*:2007TH 2 H 1 H”™D
**% 200744 H1HMMS

FH ) THE ST
FREEH
7 N1
i W
HH Rk
*: 20064 10 H1 HE»G

R A
wo R
T
i ZNp A
A T
FRATR =]

i



F e B 0 H- P
L B ) THEFD L 375 58
KNIEEFHF S =g ECS g IESy e
K FH T W — B
P R A Ei ok
/NEIEE FSC U — RIS HE A
INARAS F- Gk e
(2008 4= 3 A 81 H % T)
ARt (BEE) e v R R AR
72N B RACE*) AEE =i e T W
7R L AR JER A i ]
A1 FHFREHE AL A
’OEI EEERN PN FA AT ]
= BEHE T A HER N H- 8
F e ENEREEE S LW 355 5
LR B L HEFR HIES a2
KNEEFH ERY HLGE G
K FH T R — HHE R
Re 1 LA)EEYN A
/NEEIE B i — S *: 200744 A 11 Hb
INARAR F PENRKfE** *% 1900744 A 25 Hinb
—FE = fibeER **% 0 90074 6 H 30 HE T
*REE L 900TAET A 1AM D
(20084 H 1 H»H)
ALt (BEE) e v KA T W
2N = (EEAE) RHEHF FEE A i ]
FA % Rl AR A A0 IE I/
7R L EHABE VIENIEES
£ H R HESN PN FA A w]
R’ AR AMIEF
AT AR W H1E A
BT RRH (Ll ¥ Sk
F A HEE— (FLE
K FH T KHE IE HLGE 5T
RE i R A FEIR L
/NEIEE [EPAIEZ e BH Rk
4
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IEEp =3 7 A S E S wHE R

FINRAR - IR e E *: 9200941 H 19 HET
— AR = xwx R AAG e ** . 2009454 A 10 AN D

*k% 2009 4 H 28 HnD
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L

YR EREH THLI1—AF L 7o a2 (CAS No.3100-04-7)
WZOWT, EERABREEZ AV TE ML EERZEINME L 7=,

FEAGIC AL U 7R BRI, BRI ES (7> b)) | AN EG (V
A Z) L KFIES ., EWERRE . SR (Fy ) R AENE (7 v
M) . BEFENE (T ) BEhEERRETH D,

SREEERBRERENS, 1—2AF Ly rsua oo FHEICLZHE T, £
AR MR RIEE DR, BIEK, MO~NEDFT Y LI E#MNTH -7, EHF
TR OBEEEIIRD Do T,

BWMICEE T 2REOZEEEZFFMT 57200 BIL, @F., ROKETITD
NWHN, REOWEAFEOMHEE LY, OGN REER 72O A EFE TORBRN
Fhi STz, 7272 L. B IRINIEM BRI IS T DAL IR R R IR K OVEE R BRI =R
A NIRRT ZAR A~ DI B . RANT I K 10%RERIN S D L HEE ST,
LR o T, REGTIEFOHIRRH SO0, BMEFEEETMIITEREE XD
i,

RWEEFERL, BMERERTO—-IEIGFEE (ADD) 2RkD2DHZ LI T
XhWEEZT-,
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. FHENREREOBE
. A&
e = A A

. AREHTDO—K4A
M4 1—AF vy r7uaray
4 : 1-methylcyclopropene

. EF4A

IUPAC
M4 1—AF v r7araty
#4 : 1-methylcyclopropene

CAS (No.3100-04-7)
M4 1—AF Ly raraly
#4, . 1-methylcyclopropene

. BFR 5. 9¥=
C4Hs 54
. EEX
CHs
. FAROEE

1—AF v rzuara~Xy (LLF T1-MCPJ W9, ) ik, 7u—774 7%
IZ &0 BHF SN ERERITh 5, RIBITHMIED = F L o Z K RICHEY
FNVEVO—FETHLIZT L EHRTAETRHEATHIZEICLY, = F LoD
BBEMEIRE L, =F Lo b b T MK AN (L, #b, HbE KiE
WCEIESELEHZAT5EE 2 b5,

i 7R 1E. BESM ., BAIZ KICANREAET RN (RKEE 1 ppm)
CIEW e REESE D,

FAME T, CKE, FEEZEOH 20 VETY AZ, R LEICEESNLTWD,

2005 4F 1 Alcu—AL-T v Fen—R Ux XSt kv BB AR
DL RIEBREERTE B VAZ, 2 RO L) BRI hTnb,
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I. R&MICFEIBBROBE

1-MCP OABAIEEAETH Y . 1,000 ppm LA ETIHEBROERNH 5 =
Lint . FROR DR ORI # 5 3 ONC E S ORBITETICRETH D,
7. (B RBRBR O R AR RITIEFICES . SREIC L2 EMER TR
Ty LT S, AR IR, IR, RIEMER R, 90 AR Ak
W A FEPERRER, FE R MR R ONR MR BRIC L v | BT 5 2 & L &,

EREEMRBRIT. 1~2]1%. 1'-MCP ©v 7 a7 a U8B0 3 foR%EE 140
T L= 60 (14C-1-MCP) % W CHEM S huim, Sl BE EE K OB i
BRI O S 72V BEA T 1-MCP ICHE L7, RS FITHNKITR Sh
TW5,

1. BYENEam R
BOLAE®RDT R —RAMEBHIR L #ERME LT, SD 7 v b (—HEMERES
1~4 J&) |2, MC-1-MCP % 100 ppm (ML F[T.IIZBWTHERRE I WD, ) X
1% 1,000 ppm (LT[ JIZEWTIERREI & WD, ) OFE T 4 FEHEIN A ZE
S 5 B IR N S A AR 2N SR S T

(1) B4R

M R E R II R 1 IR STV D,

R ERFEK TH 20 K<, 2fd T, #EEXOHTEhZNE — 27 K
RED 62 LN 67%7%, MAEHF TIX, EHNEi 46 L 50% 0 HK LT, &
BERBREORM P T RO TENEI 44 KO 50%A%, M4 T,
FNEN 13 LR 16%BHKL LTz, WINDRBEKTEEZND 4 FFHETO
THICHRE 1T, 4~20 R E COMEREE L KEWEANED b,

FHAR 7R B R QNS IR K OV R R [1. B) 1206, RBREWRDCHEIT 1.36~
5.77% CToh V. RO FFERIEE S ZE T X, AR THRKIEWINEIL 10%
BEL#EINZ, (BR2)

z1 MAREERE#HTE (ug/g)

FRiEE peml | s Z R R h FRBAE T IR BT 20 B4
(ppm) 3 1 IRF[ 7% (ZR TR P IR 4 FER %) (Z= BB tR 24 RERT1%)
" 42 11 1.10 1.96 0.75
100 il 1.72 2.58 1.42
i 4 11 1.23 2.07 0.70
il 1.32 1.96 1.01
" 4 11 6.27 11.2 4.55
1.000 il 6.31 10.9 9.54
’ i 4 11 6.30 10.9 4.69
ifn 4% 4.88 10.1 8.52
* ¢ Tmax 70
8
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(2) 2%
F AR OB BN BIRE IR 2 12 RS TV 5,
Tas R R L, (KR BB CRALE I RE (TAR) @ 0.3%LL T, &
JERFBIETO0I%TARU FCTHH-T=, (B 2)

x2 FTEMEBORBEBRIEREE (ng/g)

RERE ) b 5 94 WER
(ppm)
100 | W(1.78) s (1.23), B i (0.85) ., i (0.54)  1-122(0.48) . N5/ (0.38)
e | FBER(1.05), B i (0.78). ifi (0.67). B (0.57) ., 1—12(0.33). fi51/5(0.23)
1.000 HE | FFHK(3.35), i (3.48) . B ik (2.87) NG (1.73) A A(1.63)., [ fik(1.49)
' | J(2.86), AT (2.67). Bk (2.59) . Ml (1.43). N5 (1.63), h-12(1.33)
(3) HEitt
B 5% 24 B O JR e OVEEHR PR R ITIR 3 I RSN TS,
R OE R ~OHMIT D o Te, (B 2)
F3 RRUERHHEZNCICHBEZEZER (%TAR)
#i#% & (ppm) 100 1,000
PE I Vi3 i3 Jii3 i3
R 3.37 2.31 1.51 0.86
5% 24 £ 0.96 0.48 0.20 0.15
IRE ] SR+ 4.33 2.80 1.72 1.01
H—7 A 1.44 1.05 0.54 0.35

2. {EMAENEGEER

INFE%K 4 WA, 1ICTHBIRTFELZ26kgDV AT (WBfE: Ly KTV
V¥ A) 104 L OH T AEERICAN, 14C-1-MCP Z & #aMNIcH— 24540 L
72 BRI 1,200 pglkg 1272 % K 9 ICIRMNL ., 24 KEfH], 20°C T 3 2 HM KN E
AR S FEl S

0 A B  OFREE A RE R R I 412, 0 A TEALBI R RE R R B D 4 A
TR S5 ITRSNTWVWD,

0 b T RFERIT I B IR MU IR IE 2} 2.73 pglkg Th o DI L, £
Bt Tl R R A iE (TRR) @ 1.8% (0.05 uglkg) THol=, 7 4V Z —
A1k DR (A7) XS HICERWEEREEZ R LT,

LR DR BRI IR ESESRATH D | REA~DOERE T 2D 14.6%TRR
LR o T,

L fHG: - RESEZY [RWEBEOZ a3 —h AL vwd (LLFRL) .
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D A TR S RE AR

BMEOSMIIE6ITRINTWNS
WHAER R BT, BErue—R/) = /ﬁ'm®%%#69wﬂm3&%%%

&4 YAZCRTIOEEBEBRGRERE
o e 7 Rt 10 pm A5y 0.45 um A3 5>
(ug/kg) IR EXUNET R e LN IR EXUNET
(ng/kg) (%TRR) (ng/kg) (%TRR) (ng/kg) (%TRR)
2.73 0.05 1.8 0.03 1.14 0.02 0.84
£5 VAIHEANBHEZREBEDONH
HE % B (nglkg) 2R (%TRR)
R 1.35 50.0
& 0.96 35.4
E%) 0.39 14.6

<, RWTHUNRIE, KIBEHESOIETH 7=, (M 3)
=6 VYATHRBABSEZBEDS T
ESYIN R o PG

BIRE | 2k | REIREE | RFik | ZREIRE | Rk | EEEE | KRk

(ug/kg) (%TRR)* (ug/kg) (%TRR)** (ug/kg) (%TRR)** (ug/kg) (% TRR)**
KIEMEYE 0.19 7.6 0.08 5.8 0.05 5.5 0.07 19.1
iEREwlil] 0.07 3.0 0.03 2.5 0.01 1.4 0.03 8.2
H R TE 0.30 12.0 0.05 3.7 0.22 24.7 0.04 10.0
TS 0.05 2.1 0.01 0.5 0.01 0.7 0.04 11.1
e —Xx

R 1.73 69.4 1.05 81.0 0.53 60.7 0.16 44.5

/Y 7 =

D ATEERE LTHE S e 2 REEUT & > 72 %TRR,
CREBALDO SR B OREME R L D& e L7-%TRR,

3. KepEdaEE (KSEHER)
1I-MCP % pH 4 (7 X vBikfig)  pH 7 (U UBeiefig) LT pH 9 (F

U ERARER) O iREIR (AR R )

Wiz =%,

+0.1°C T 120 B A > % 2 _X— M KA fERBR 2N £ S 7z,

1-MCP |

It 53 iR 5 BR
i B 12 3

IWTi o pH I
BN T0% 5z -2 L5

AOPMWIN % H T
A vt DRISHEEERD T,

vruaruaXUBO T EmES~O RaXx T Lo

7% 1-MCP @ Je{bF K Is % .
iE L72, 25°ClZ

10
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(& 4)

BieA LT kRET 50
BWTHEWIIKDEMEZ R L, 2.4 REff] 14 T fiE
KPFTCARZETHD EEZ LN,

A a—HF—7 T A
BITAH1-MCP b Faefxi Lo

Wz KX B HEE




WX, 1 Ao R EEMAZ 12 i & L7284, 2.88 1] (0.12 H) THh - 7=,
AV DRI L ARETEERENIA Y VEE A TX 101 4> F/em3 & L84

43 4y (0.03 H) LtHEHHEN=, (I 5)
5. EMEBHER

VAT R LEONEZHWT, 1-MCP 258t &b e & U~ ek it
B s FE s < 7=,

EEIIRTEORSITRENT WS, 1-MCP 0K EEIL. EEAFK T 8 H

(192 KFfH]) %OV A Z (F—TF) D 9.11 pglkg ThH - 7=,

(& 6~8)

®1 YACIZBIT2HEBREBRAE
(ks S \ A PEE 1 (ng/ke)
(SLFE4) () ALERIR E () — :
A TR iR B ¥ A o AL /1IEL EE I S 25
4 4.36 3.76
26 4.17 3.56
0~3°C 50 4.06 2.65 3.10
DA 24 74 3.70 2.44
(Vy b 77 0vva) 144 4.02 3.09
2001 i )
(s =0 0 5.98 4.68 4,20
48 5.32 3.72
ﬁﬁi 7 g 0~3C 0 6.79 6.66
R B 48 7.75 7.20
24 5.55 4.73
DT 0~3C 168 6.39 4.79 4.89
(h"-7) 24 336 5.94 5.15
2001 24 71 4.1
* =R .7 8 5.40
192 9.11 6.63
. . 0 5.26 3.77
DAZ 0~3°C 3.08
NN 48 3.31 2.39
()7 F==A3A) 24 0 — = 14
2001 4F =4l : : 4.88
48 5.29 4.32
9= 0~3C 408 ;‘-ﬁ ;gf; 2.79
(5 L) 24 0 3'62 3.52
2001 4 =R - : 3.68
48 4.74 3.84

« 14C-1-MCP % 3.16%DEE CHAE LI-a-v 7 a5 %X M
UC-1-MCP ZHNAEIIL DO T /NI =7 ABEENITE WD A

24 FFfH 282 LTz,

- EZIT, KR (0~3C) THRAFEL 7.
RO AEN
+ i R ) S 2 A R A

AEHMLE (BB, FB, TE) OFEOFH,

11
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dn il ALERE i O S AE O

V2
-
—

WCAKEZMAZ THRAEIE T
(2 1,200 pg ai/kg D¥EHE T




x®8 HBTLRUMNZIZCHITABREARAE
. i &= .
B £ (ug/k
s IER L Gemma®) | E | pHI PR glke)
(P HTEAL) | S . () (B)
£y % = A
it A % R ¢ e fIE ) fE
< AVZEFI
7L (0.14%)
(BR%E) 1 1,000 pg ai’kg 1 1 <10 <10
2006 4 2.4 mg ai/m3
24 IR < AZk
< AV ZEA
(jfi:%‘ (0.14%)
u\#;ﬁ%)ﬂ 1 1,000 pg ai/kg 1 2 <10 <10
2(;06 E 2.4 mg ai/m?3
24 FEf] < A7k
+ 0.14% < AZEH % 24 IKefE] < m*zfs@ﬁ L7z,
s T RTOT—FPNERBRARBEOL A IZERBRAMEO L IZ<E L Cie# L7,
FREOEMRERBRAEICE DX 1-MCP 2 & FZ M amE & L7-BIcg

P XDV EBRINAHEEERENER IITTRINTND

o fcﬁjb ZIKTVE/:ET Hﬁi@

BEX, HEF SNSRI NS 1-MCP i RKOFE &~ AR TT

ToOwEAEWICHER I, L -

FHERIC X DR R ORI & < e & DR

ED FIZAT -T2,
x99 BRTLYVERINS I-NMCP DH EERE
T E %) N (1~6 7%) 1T hit E A (65 UL )
TEW 4, (m;jk'g) (A% : 53.3kg) | (UKHE : 15.8kg) | (AHE : 55.6kg) | (AHE : 54.2 kg)
ff B ff B ff & ff B &
WAZ | 0.0054 35.3 0.19 36.2 0.20 30 0.16 35.6 0.19
&t 0.19 0.20 0.16 0.19

PRI H G
- [ff)
- TEHE

R LEONEDOT =X T RTCEE

ENTWAERAED - FHD ) b KOEE 2T 4%
DK 10~12 O ERFEERE (B8 34~36)

12
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B X D R R & 7z,
DOFERIZES S BHE (g A/H)

CERE LR - 1-MCP OH#EEERE (ug/ AN/H)
R KRG CThHoTolod, BREOFHEIZED TR,




6. —ARFEHER

TLEy PN Z AW — R EBR S Eh S 7-, fESIEE 10 1o
INTW3a, (=HR9)
=10 —EEABSE
e ; s | BEEEpm) | K KEEAE | RAOMERE |,
A iE 2 < A=l
AROH B | e | gpnmm) (ppm) (ppm) | TAROBE
h
1Y I _
i MR e Hartley 2 0.1,000 1.000 B BhHIZL D
% (Irwin #5) | ELE > b e 1 (W N) ’ T,
M
EQ
l]{JZ
% Hartl 1 2 0.1,000 BEIZX D
. 5 - artley K N _ =
g T e | o 1000 BERL.
3
H
p: S 7 4
B Hardey | #2 | 0.1,000 000 | mHiEs
1 . ; B |
I EAEY M| M1 (% ) A7 L
A
Jbk
128 ” Hartley HE 1 0.1,000 B B N N
| R e R | e o (B A) 1,000 TN
H
HE 1 PRI
B2 IR A
Rz o
[ AN
PEAE K 28 A
B | REAR R B Hartley 1 3 0.1,000 1.000 B DAL D
fig| “F091ER | =Y M| HE 3 (W ) ’ AR N
THHLDOT
<, A
KH)TH D
LEzZ 56N
776
0.3.10.30 \
<94 10, W 2
B wmiEm | A ~ | mgomL | 29 mER0 mE S ki
ER SR V) 1R - °
— E/MERAEIIRE TR0,
13
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7. EEHHAR
Ty hEAWEANEERBRAEB SN, BRIIE 11 IRENTWE,
(M 10~12)

x11 IRSHABER

LDso (mg/kg &)
¥ 5 54 4 il n mEEs B S IR
HE i3
e SD 7 v k >5,000 >5,000 JEIR B OBE T il 72 L
R * SD 7 v k >5,000 >5,000 JEIR K OBETEHIl 72 L
B LCso (mg/L) .
LN SD 7 v k SEAR KL OFETE 70 L
>0 5% >9 5%

*: 1I'MCPla-v 7 a7 % 2 h U VHEAEKRE KRS 3.83%% & e < AEFDE H W=,
o SBR AR PR IR N B L 7 B A RIS E AT D L 47.7T me/kg (KE/4 R & 72 5,

8. IR-EEITHT SRR UKEREMEFAR
1-MCP 3.3%< AZRAID NZW 73X (IE) % 7= BRI 5 & OV g
PP SR 28 FE e S AV T, R D MR ME M V9 W B R HIELME 338 0 BT,
(2 13, 14)
1-MCP 3.3%< A7&#|D Hartley E/LE » b (M) & F V72 B2 & AR M 3 R
(Maximization %) 233 S N7/, KIERIEEITRD bR hoTlz, (B
fR 15)

9. EEMEERER (]A)
SD 7 v b (—®EMEMES 10 PT) 2 H W70 A (0. 20, 100 &£ O 1,000 ppm :
) SRR FE e OV MR B 23R 12 2/, 6 BEff/H ., 5 H/MA) BFEIZ K
% 90 H AR SR AN T R s i S 7z

F12 VBEEBEIMERASTERR (Sv ) OFEYRAARERVCEHNRAFERE

e 20 ppm 100 ppm 1,000 ppm
V2 i3 i i3 Piid i3
SEYERIERE (ppm. v/v) 24 107 1,031
SEESEREE (mg/m3) 53.9 240 2,320
VR E (g) 408 246 427 250 418 250

MR EERE D (mg/kg AHE/A) | 9.51 15.8 40.5 69.1 400 668
WY 2R A2 Z 8 L7~ A R & 2
(mg/kg AE/H)

D 7 v FOEHIFYE 0.2 L/imin, 1 5%E, 20°C THAASAERICHE O & ARE
2) B IRPE MR O R B RRNTRIRIT 10% & fEE S hiz,

0.95 1.58 4.05 6.91 40.0 66.8
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&R

RBOLNT-ERATRIZIER 13 IR ENTWVWD,

SIRFEOHET s K9 B IZENTH 16 (G2 4]) NIET L, LT &

RIS % Ji B 2 A 280 55 1

WO N0 7=, 100 ppm FFTREOHE 1 42

B 68 CHUMEREBE S 12 K 0 BB L=t IRl —BE R OMth oD 5 % C IR I 4
MRD BTN RN, BIENBETHDL EBZ X BN,

1,000 ppm ZFEHEOME TR O LT EROBAIT, BETHDL Z &
MR EZ R T ARED SN o 7o 2 & R OB SR TR
ERROONRPoTZ D, BRBEORELITIEZEXONRNoT,

100 ppm ZFEHEOME 1 FIZ Y VS FERED LT, MERZEOZE L 135
2ol

AFBRIZHUV T, 100 ppm L EREREOMERE TR AR DO ~T DT Y LRE
BANNSE 33008 &7 O T, MRV EIIMERE & % 20 ppm (B : 0.95 mg/kg A/

H. M : 1.58 mg/kg IKE/H) THHEEZ BN,

(=¥ 16)

& 13 0 EHHBIMERASHERR (Sv b)) TROGWEEERR

iz

i3

1,000 ppm

« i

- MCV & O WBC #gn

- RBC. Hb KO Ht 4

- T.Bil & T T.Chol /0

o JIT e O b B B 238 00

- HAE R

o NI TR TR A A DR L R e 22 e
s

+ JHREE A 3 I N

- PLE

- MCV 5

- RBC. Hb & U Ht /D

- T.Bil, T.Chol XU TG ¥4/m

« BT R OM R R RN, R R kS RN

- AR K

- BRERAME LR OZIER, BFE
PEAE . PRMNAE A0 2 50

o /INBE L MR R R A R

- [ A 3 i 3 0

100 ppm LKL E

B RE PRANE R o R T BN, K
Fel | PN O 4 i M KLl A 5 1

s MREBEDO~E DT U IR EHN,
9 - I

R EMO~NE T Y AR,
9 - I

20 ppm

EALID AN

mERT R L

10. £EXESHEER [REFSHHR]

SD 7 v b

(—REME 22 PB) OIFIR 6~19 HITW A (54K : 0, 100, 300 X

V1,000 ppm : X ERGRE &K OCERMmAETREIZER 14 28, 6 Frfi/H)
BB L CRAFEERRN FE Sz,

2 REEERERLALERL VD (UIFHREL) .
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x14 RAEBUHHR (Svb) OFYRARERVCEHRAERE

. 100 ppm 300 ppm 1,000 ppm
ekt m m I
P FERFEE (ppm, v/v) 107 329 1,029
X EBIRE (mg/m3) 240 737 2,305
FEERE (g) 292 292 286
AR R Y (mg/kg (KE/H) 57.2 176 549
W R & Z [ L 7= MR B B R 2
(mg/kg KE/H) 5.72 17.6 54.9

1) EHREE 0.2 L/imin, 1 %UE. 20°C CHMESARRXICHE 5 & E
2) Eh RN IEM B OFE RS, KNI ET 10% & HEE S vz,

1,000 ppm ZFEHEORFEWIZ I T, REFEINIE] & QR EE &R 2378
LIz, 7=, MEHE 20 HOHK T, 1,000 ppm ZFEEED 24| % Y 300 ppm
FRBEFED 5 FIZIIE KRS B bz,

JE R OB L MR EEINCIZRBEORBIIRBOLNT, iz, BIROH
. BHELEONEBIT LIS RBICER L7ZEFITFR DO N0 o7,

AR IZBWT, I TIX 300 ppm L EBBE CTHIERKAZED b,
JER CIEMm R RFEICEET 22 LTGRO N2> =0T, BiHMEEIIREE)
¥ 100 ppm (5.72 mg/kg KE/H) | ﬁﬁfﬁ%ﬁﬁ@ & F 1,000 ppm

(54.9 mg/kg IKHE/H) THDHEEZ LN, ARIMEIZEO NN T,
(P 17)

1. BEsEHEER
1-MCP OMIE % AW BIRRRE R, Fx A =— AL XX —lK
CHO Mg % H ) 72 in vitro Bin 22K Bk, b MRMMm Y v Ek%
7= in vitro Y iR Bw R BR K OV ICR ~ 7 A % AN 7= in vivo /N RRBR 7Y 5
i SHT A RITER 1B IR STV L il R T T N TRETH 72D T,
1I-MCP IZ#Em#wEIT VWb D B2 bhiz, (&R 18~21)

K15 EEEEHABREREE

R B x5 WL - R it
in vitro | {8IF28R% Bkl Salmonella typhimurium | 10~1,000 ppm (+/-S9)
(TA98 . TA100. TA102, =4id
TA1535, TA1537 #k)
G T- 28R 28 B BR* | F v 4 = — X" 2 Z —J[| 100~1,000 ppm (+/-S9)
B sk CHO K2 #i =4
(HGPRT #&1s+)
e b ORRAEIM Y v oRER 100~1,000 ppm (+/-S9) | [&k
invivo |/IMZRAER ICR v v = (B i) 100~1,000 ppm o
(—HEMERESS 5~7 L) (T N\ %% 6 FEfH) B

*:3.3% < ARAINBRASHE T2 1I-MCP 2Rk & LT,
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12. #BHNIZEIFZERE

(1) EPA CRERERET)
EPA 1. (EM RO RS 1-MCP I AL TICIZ L A EBEET,
PR HLYEfE (MRL) R ETHMENRLNEHB LTS, LER->T, —
AEIGFAE (ADD IEEEI N TV, (B8 37)

(2) EFSA (BRMBREEHE)

EFSA %, 7 v hE MWz 90 AW ABEMERERICH T 2 EEMERE 9.0
mg/kg RE/H Z AR @ H OLZ2RE 100 1Tz, #HEREBRTH 5 Z & |
Flo, WAICBTAWIEN 10%TH 5 Z &I L2 BNMOZEEE (EnE
1 10) ZEE L. AFF 10,000 TER L 7= 0.0009 mg/kg {AE/H % ADI &% &
LTW5b, (B8 38)

72¥. EFSA OFHMIx, HEEIC X VIRENERR SN, RE T, BE
PEEER, FEB AR, ZHRBERBRENSER STV 2RW=H, ADI I
FMicE st En TS, LrL, EEORSRF~DOEEIX, 0.01 ppm
UTFCTHO, mEIcBET 28072850370 < . ADLIZEKICRET 2L E i
N EINTWD, 2720, MATHET D61, WATFBERBR)»HE X
HLU7Z8& TDI & L T® 0.0009 mg/kg (AE/AZRLTWVW5, (M 39)
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I BHREEZEMm

SZIRICF TG R Z2 AW CEIR [1-MCPJ £ /5 B 85Tl & i L 7=,

FHMIC 72 - TiX, L FORICEE LT,

1-MCP OB IEEAETH Y, 1,000 ppm L ETIIBEEOLENH H Z L
B JRERORED TR G K OESORBRITEMMWICRETH L, £, 1F
MR RO RN G EITETICTRLS, SBEICL 2 EMAERZ IR Z v #u
EHIWTSITZ, Lo T, 1-MCP O SR E ML, SrEEERE,
PR . REMERER . 90 R R HE SRR A ERER . R AR BB ) DN s
ARBR AR & T 5 2 & & LT,

Ty FEHWEEM AN ERRBR O R FREERHEK 4 K/ T FoR BT RS
WREEICE L2, BEETHRED L, RFE I 1-MCP 00 ERRI S 1,
FATHE, FFlg, BEEIC oM Lic, £z, FEAERFEINTHER I N, RED
FEHA~OPEE D 2o 72,

D AT EROTEDENEGRRBROEGR, REICBT 2EBIEE SR bR
e AL (R R ORR) ICB T 2EFREIVTRLLMETH Y 1-MCP
DY ATITEBITHEEETBD T/hEWEB X T,

DAZ, RLEONEEZHWT, 1-MCP ottt at & L= 1EW
BRASFENE S 7=, 1-MCP O @i, =L T 24 R RFE%K. 8 AMIKIEMRT L
0 (H—TF) @ 9.11 puglkg TH -7,

FHEBFMERBRASE RO, 1-MCP WA REIZ L D2HEIT, FITRMEKRIEZED
Wb, BIEK, BMO~NEYT U UREENTH -2, EHEERCEEEETR
OO T,

FHEARBRAE RO, BEDTOREFH I RYE L 1-MCP (BlibtathosH)
ERRIE LT,

FRBRICBT 2 EEEEL N/ EERITE 16 IS TWVD,

HEEMEE L NN EEEICB T 2 AR RE L, BB o2 32008 4
iz, 7y FbOFEHERE (0.2 L/min, 15/E, 20C TEHAKMAERIZHE D &K
E) MOCEHRENOHRE SN, I, BRGEWINERIL, SR IE MR
(23T DA ER B R TR K O FE PR R b HEE Sz 10% 2 vz,
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x16 FRRICEITLIESUHEERVRNEHEE

. TR /N R N
o R (mg/kg IAE/H) (mg/kg K E/H) LEh
7w b |90 AHE SN | B 0.95 1 : 4.05 MERE - RGO ~ET Y
W N 1 R R i 1.58 it - 6.91 T A& HE N %
AR | B 572 | BB 549 | B8 eEx
IR @ 54.9 el . — fale - mrET A Ze L
(A TEMEITRR O e )

D 5 SR/ R CRO b LT Aoz ow -,
—RADEERBIIRETE RN T,

BMICER T REEORZEEZFHMT 2720 0RBIx, FAE LTROEL T
Tondn, REIOHEHRYNEAETH D &0 PELFEOEE LY, BO&s
ISR 72 72 O N ZRFE CORBNEM Sz, 7272 L, SR EGRBRIZET
2 KGR B A NS R OV PR =R 6 | AF DR KE R THR K TS 10%F:
EThsd SN, LER-ST, BBRAFESZOHIBRAH DL OO, W ARE
B B DT B K B B dn i B BRI 1 AT RE & HIT L 72

BN ZELZERI ROBRBICLLIMEREWRTO ADI Z2RKD5H 2 LT TE R
WEB X, LLAaRs, EWEERBROMRE, 1-MCP O &I3Mi%E T
bV, BEEEREICBTAMEHFIECTHEHUICERNINARY IZBWTIEEREMLE
BLUTE POREICEELZ G 2 25 EEIXRD TIRWEE X Bz,

B, WARBEABRCHONTCEZEEOR/NMETHL T v P2 MW 90 A
[ R S E R A ZE PR D 0.95 mg/kg (RKE/H 22 B2 CTADI 2 HH 32 & 1T,

AR E 1,000 (FEZE @ 10, fERZE 10, BB 7= 1 10) T L 72 0.00095
mg/kg KE/ANE LN,
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< BIHR - o A A S R >

I P 4
Hb ~NEZn ey (ML)
Ht ~~< k7 VU v ME
MCV S 15 7R 1t TR 7 A
RBC 7R 1M ER 3%
TAR s (L) Ko
T.Bil meE U LE
T.Chol Mol zxsyo—)L
TG N ZUERY R
TRR 7% B U RE
Tmax I e it EE ) I ]
WBC H i Bk 4%
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1

© oo 3 O

11

12

13

14

15

16

17

18
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20

B 1-AF A raTatr i ma—L-T Y Ron—2 Uy U RAEHE, 2005 4,
—HAKRTE

UCHER 1-ATF vy 7unruaxXrzflnieT y MIBT 28R (GLP x)&) : Rohm
and Hass Company. 2002 4, RAFR

DATIZBITS 1UC -1-AF L7 a7 X045 4iaEk : Rohm and Hass Company.
2002 -, RAFE

iz D pHIZBIT D 1-AF N7 a7 o ONKsSEMERE (GLP %) : RCC Ltd..
2002 £, RAa®

REFTONBILICED 1-AF Ly 7 u7aXr 4o ATKINSON (2 k5
T VEHE  RCC Ltd., 2001 4F, RAFK

EW R RE (VW A Z) (GLP %)%) : Rohm and Hass Company. 2001 4, RAF
TEM R AER (7e L) FRERIEMITERT. 2006 45, RARK

TR R (0 &) FRBEREROIZERT. 2006 2, RAK

1-AF v 7 araN Il i) 58 (GLP %t)%) : MB Laboratories, 2006 £,
RNF

7 v MBI 2 2ERAFMRE (GLP xfit>) : Rohm and Hass Company, 2001 4,
RAFE

7 v MBI s 2R 0 FEERE (GLP %1%) : Rohm and Hass Company, 2001 4,
PN/

7 v MZEBT 5otk mERER (GLP %1)%) : Rohm and Hass Company., 2001 4,
RAFR

7YX & HO T IRFIPEMERER (GLP %Fits) : Rohm and Hass Company. 2001 4E, R/
#*

Y X B AW SR (GLP %1)%) : Rohm and Hass Company. 2001 £, KA
*

EVE b E AW EEESRER (GLP %1&) : Rohm and Hass Company. 2001 4F,
RAOFE

Z v FERWE 3 ARIREWAFEAEB (GLP %f/&) : Rohm and Hass Company.
2001 fF, RAFK

Z v MBI 2 MEF B (GLP %fit.) : Rohm and Hass Company. 2001 45, R/2A
*

A 2 W AR 2R E BB (GLP %)) : Rohm and Hass Company, 2001 4,
P S/ S

Fx¥ A =— AL AZ—CHO HGPRT #ifdz M\ 72 in vitro A SRR iR (GLP
%f)ix) : Rohm and Hass Company. 2001 4, RAFK

v MHCRERE MY > REkE T in vitro e R B 3R (GLP xti&) : Rohm and Hass
Company, 2001 4=, RKAFR
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21
22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

~ 7 A& AW /MERER (GLP %) : Rohm and Hass Company. 2001 4, KA

S H BT SV

(URL : http://www.fsc.go.jp/hyouka/hy/hy-uke-170825-methylcyclopropene.pdf)

%109 Bl L EEER
(URL : http://www.fsc.go.jp/iinkai/i-dail09/index.htm]l)
%38 MR MmL ELZ AR RIEHMHAES

(URL : http://www.fsc.go.jp/senmon/nouyaku/n-dai38/index.html)

1-AF N7 a7 aXy ORISR 2B IE R ERIZOW T  BINE R

REFEHEICHTAHAREE : o —L- T K — Dy RS, 2006 4, RAR

%9 IR LT AR BKGFRELRATME R

(URL : http://www.fsc.go.jp/senmon/nouyaku/sougoul_dai9/index.html)
I-AF N r7uraxy BIERERERICRT 2 EEE

Ty NS, 2009 4E, RAFE
29 [ iR A% B R BEEMH AR AT Ha

(URL : http://www.fsc.go.jp/senmon/nouyaku/sougou2_dai29/index.html)

# 51 MR LELEARREGMHERRFR

(URL : http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai51/index.html)

5 31 MR ML eR B EREMRHESKRSRHESE s

(URL : http://www.fsc.go.jp/senmon/nouyaku/sougou2_dai31li/index.html)

% 53 MRd L R BERREEMHESRFES

(URL : http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai53/index.htm]l)

57 F R L EEEREKEMHERBFR

(URL : http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai57/index.htm]l)

557 MR L R B R REEMMHAEZRES

(URL : http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai58/index.html)
R DR — Ak 10 FE EOR R AR R — « fH REFWMATJES MR, 2000 4
E RORE O BLK — Pk 11 FE R E R AR R — - @5 - REBHRIESMH,. 2001 £
E R R OB — VAL 12 FE R BRM AR R — - @ RENWFESR. 2002 4
US EPA : Federal Register/Vol.67,No.144,48796~48800(2002)
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Standard Operating Procedures (SOPs) for
Residential Exposure Assessments

13.0 INHALATION OF RESIDUES FROM INDOOR TREATMENTS

13.1 Handler Surrogate Inhalation Dose from Pesticides Applied Indoors as Crack &
Crevice and Broadcast Treatments

Introduction

This SOP provides a standard method for estimating potential inhalation doses that homeowners may receive
during crack & crevice {e.g., baseboard treatments) and broadcast treatments (e.g., carpets) indoors. This
scenario assumes that pesticides are available to be inhaled by adults during the mixing/loading and application of
pesticides used indoors. The method for estimating handler Inhalation dose from pesticides during indoor
treatments relies on using surrogate PHED data. Thus, this method should be used in the absence of actual field
data, or as a supplement to estimates based on field data.

Methods for Estimating Dose

Prior to the development of an exposure assessment for this scenario, the assessor should consult the pesticide
label to determine whether this scenario is appropriate based on the usage characteristics of the product. Label
information is also important for selecting appropriate data inputs for the exposure assessment. The data required
for estimating handler doses from pesticide when using pesticides indoors are the application method specific data
(i.e., use scenario and unit exposures), application rates, and usage data (e.g., galions). The maximum
application rate specified on the label should be used. In the absence of actual data, the following assumptions are
also needed for estimating daily inhalation mixer/Icader/applicator doses.

- Application methods for indoor treatments will include crack and crevice or broadcast treatments using low
pressure handwands, aerosol cans, and shaker cans (dust).

- Mixer/loader/applicator inhalation unit exposure values and data confidence descriptions for the low pressure
handwand and aerosol cans are located in the Appendix B; for shaker cans refer to Section 9.1,1. The current
version of PHED uses measures of central tendency to estimate the best fit unit exposures.

- The amount handled to treat baseboards or carpets are assumed to be one aerpsol can of diluted solution (i.e.,
homeowner may potentially use the entire contents of the product for a single treatment), two gallons for low
pressure handwands, and the entire contents of one shaker can (i.e., homeowner may potentially use the entire
contents of the preduct for a single treatment). Based on the experience and professional judgement of the
OPP/HED staff, this is assumed to be an upper-percentile value.

- Adults are assumed to weigh 71.8 kg (use 60 kg for females when the selected endpoint is from a reproductive
or developmental study). A body weight of 71.8 kg represents the mean body weight for all adults (i.e., male and
female, ages 18 years and older) and Is the value recommended in U.S. EPA {1996). A body weight of 60 kg
represents the mean body weight for females between ages 13 and 54 years (U.5. EPA, 1996), The average body
weight for a 10 to 12 year old youth is 39.1 kg, This represents the mean of the median values for males and
females at ages 10, 11, and 12 years.

Inhalation potential dose rates are calculated as follows: PDR = UE * AR * N

where:

http://www.epa.gov/scipoly/SAP/meetings/1997/september/1 5sess3.htm 1
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PDR = potential dose rate (mg/day)
UE = unit exposure from Appendix B (mg/lb ai)
AR = amount of active ingredient applied per container of product or per gallon of diluted solution (Ib ai/can or Ib

aifgab)
N = maximum number of containers used per exposure day or number of gallons of diluted solution used per

exposure day (cans/day) or {gal/day)
Inhalation potential dose rates, normalized to body weight, are calculated as: PDR,, = PDR/ BW
where:

PDR . = potential dose rate, normalized to body weight (mg/kg/day)
BW = gody weight (kg)

The body welght used can be adjusted to fit any specific scenario {for example, exposure to male or female
adults).

Example Calculations

The following is an example calculation to determine the inhalation dose based on a homeowner
mixing/loading/applying a liquid broadcast application using a low pressure handwand. For the purpose of this
example, the application rate is assumed to be 0.05 Ib ai/gallon diluted spray. The estimated inhalation potential
dose rate using a low pressure handwand would be as follows:

PDR = UE * AR * N
PDR = 0.031 mg/Ib ai * 0.05 Ib al/gal * 2 gal/day
PPR = 0.0031 mg/day

Finally, the estimated inhalation potential dose rate, normalized to body weight for an adult with a body weight of
71.8 kg would be:

PDR ,m = PDR/ BW
PDR ., = (0.0031 mg/day) / (71.8 kg)
PDR = 4,3E-05 mg/kg/day

norm

This dose would be used in conjunction with toxicity data to assess risk.
Limitations and Uncertainty

The dose estimates generated using this method are based on central tendency and upper percentile assumgptions.
The uncertainties associated with this assessment stem from the use of surrogate exposure data (e.g., differences
in use scenarios and data confidence} and assumptions regarding amount of chemical handled. The dose estimates
are believed to be reasonable central tendency to high-end estimates based on observations from chemical-
specific field studies and professional judgement.

References

U.S. EPA (1996) Exposure Factors Handbook [Draft]. U.S. Environmental Protection Agency, National Center For
Environmental Assessment, Washington D.C. EPA/600/P-95/002Ba,

13.2 Inhalation Bystanders and Postapplication Dose Among Adults and Children
from Pesticide Applications in and Around a Residence

Introduction

This SOP provides a standard methed for completing postapplication inhalation exposure assessments for adults
and children after a pesticide treatment in their residence. The basis for each scenario is that nonhandler
inhalation exposure occurs while occupying living spaces within a residence during and after a pesticide treatment.
This SOP addresses all types of pesticide use scenarios including short- and long-term ermission sources in a
treated residence. The method for completing exposure assessments for indoor residential inhalation exposure
scenarios when surrogate data are not available is based on modeling. Thus, this method should only be used In
the absence of adequate data. Two models developed by EPA/OPPTS serve as the basis for this SOP (SCIES and
MCCEM). SCIES or the Screening-Level Consumer Inhalation Exposure Software and MCCEM or the Multi-Chamber
Concentration and Exposure Mode! will be used to calculate concentration values to which individuals will be
exposed. Further calculations are required to estimate dose. These calculations are also detailed in this SOP. This
S0P provides standard model inputs for using SCIES and MCCEM in exposure assessments. Assessors should refer
to the respective User's Manua/ for detalls on the operation of SCIES and MCCEM and for information concerning
the underlying assumptions and limitations of each. All specific model inputs and calcufations represented in this
SOP are based are SCIES Version 3.0 and MCCEM Version 2.4,

http://www.epa.gov/scipoly/SAP/meetings/1997/september/15sess3.htm 2
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General Methods for Estimating Dose

Methods for calculating exposure concentrations and dose are presented below using outputs from both models,
Methods For Calculating Exposure Concentrations

Screening Consumer Inhalation Exposure Software (SCIES)

SCIES has been developed to perform screening-level inhalation exposure assessments for 11 predetermined
consumer product use scenarios and an "Input your own" scenario, For the purposes of this SOP, SCIES is to be
used only to complete calculations for a scenario similar to one of the predetermined consumer product use
scenarics. Assessors are asked not to use the "input your own scenario” option for calculation. Any exposure
scenarios not addressed by one of the 11 predetermined use scenarios are to be addressed through the use of
MCCEM. The available consumer product categories included in SCIES are presented below:

- all-purpose liquid cleaner,

- machine wash laundry detergent (liquid),
- liquid fabric softener (semivolatile),
- liquid fabric softener (volatile),

- automobile vinyl upholstery cleaner,
- floor wax/polish,

- fabric protector,

- aerosol paints/clear coatings,

- latex paint,

- oll-based paint, and

- solid air freshener.

After a use scenario has been selected from the SCIES main menu, the following basic chemical-and product-
specific parameters must be input for all calculations:

- chemical name (optional)
- melecular weight

- vapor pressure

- weight fraction in preduct

Each predetermined use scenario in SCIES includes default numerical values for the following input parameters,
Although SCIES is also flexible in that these default input parameters can be modified, assessors are asked to
accept the default values for all calculations within the SOP,

- rooim where the product is used

- user occupancy patterns

- the annual frequency of use

- the mass of the product used per event
- the air exchange rate

- the non-user inhalation rate

- the user inhalation rate

- the duration of use

- room volume

- the volume of the house

SCIES provides average and peak concentration values in the room of use and in the remainder of a house. These
values will be used to calculate exposure and dose. SCIFS also provides annualized dose rates for the product user
and those passively exposed, but these will not be used for this SOP, An example SCIES report that Includes both
the input parameters and output (i.e., calculated concentrations) is presented in Figure 1.

The use of SCIES is straightforward as described in the User's Manual. However, an overview of the operation for
the purposes of this SOP is provided. Once in the Main Menu a user selects the predetermined use scenario
appropriate for the pesticide label use pattern. After this selection, the Defaufts Submenu appropriate for the use
scenario will appear. All default vaiues are to be accepted. The user is required to enter chemical/product specific
data under the Input Chemical Properties selection of the Defaults Submenu. Concentration calculations can then
be completed. [Note: Room of use and start time menus appear in the Run the Modef submenu. Assessors are
asked to also accept the default options for the purposes of this SOP.]

Multi-Chamber Concentration and Exposure Model (MCCEM)

MCCEM is a model that Is capable of calculating indoor air concentrations and the corresponding exposure
assessments for both acute and chronic scenarios. The model ¢can also calculate the "percent of cases" where the
airborne concentration of a contaminant exceeds a toxicological level of concern. MCCEM should be used for
residential exposure scenarios for which predetermined consumer product use scenarios are unavailable in SCIES.
MCCEM contains a database of various default house data that are needed to compiete each calcufation such as air
exchange rates, geographically based inter-room air flows, and house/room volumes. Chemical source emission
rates of pollutants are entered into the model either as numbers or as formulas. MCCEM can account for chemical
decay and the contribution of outdoor concentrations and is capable of performing sensitivity anaiyses and Monte
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Carlo analyses. However, because this SOP is focused on high-end assessments, only the aspects of MCCEM
required by the SOP are addressed herein.

The essential aspects of MCCEM that must be defined to complete a high-end assessment include the following:

- type of house (selection based on construction type),

- definition of zones for selected house (single or multi-zone up to 4 indoor zones),
- selection of model (i.e., short or long-term scenarios/up to 1 week or 1 year),

- selection/calculation of appropriate emission rate inputs for chemical/product, and
- selection of a decay rate for the chemical/product.

Table 1 includes MCCEM inputs that are specific to each exposure scenario that are appropriate for a high-end
calculation. MCCEM requires further Input to operate the model. However, these additional inputs represent
administrative functions (e.g., fite handling). Example MCCEM input and output reports are presented in Figure 2.

Step-by-step procedures for completing a high-end assessment using MCCEM are presented below (refer to Table
1 during each step of process):

Step 1/Source of Input Menu: New tsers select "Specify New Inputs” option.

Step 2/Type of Residence Menu: Select the "Generic House" option (#4) and the defaults "Bedroom House
GNOO1" and "S" (summer) that are presented by the system (i.e., this provides a conservative alr exchange rate
of 0.18 xch/hr).

Step 3/Multt or Singie Chamber Model: Select multi- or single-chamber model depending upon the default
inputs specified for the exposure scenario of interest. Input appropriate number of zones for the scenario (i.e., 1
for single- and 2 for multi-chamber model).

Step 4/Model Type: Select the long-term model option. The long-term model is appropriate for all high-end
assessments to be completed as it is appropriate for durations from 24 hours to 1 year, in 2-hour steps. The
duration the calculation encompasses is also Input (i.e., 90 days is used except for termiticides where 365 days Is
used). Calculations using MCCEM can completed in 1 hour or 24 hour steps. For the purposes of this SOP, 1 hour
steps should used for an acute endpoint while a 24 hour step should he used for a chronic endpoint.

Step 5/Emission Rate & Exposure Zone Inputs: For the high-end assessment requirement, two emission
mechanisms have been selected as options, The first type is to be used to model "Instant Release" scenarios such
as a house fogger (i.e., all chemical is "thrown up" in the air of a residence as an aerosol immedlately -- less than
1 hour). Emissions for this scenario are calculated as the amount of product released times the percent of active
ingredient (ai) in the product. For example, If 2 fogger can contzins 1 Ib (454 g) of pressurized spray at 50 percent
ai {(w/w}, the mass applied (m) is 0.5 Ib (227 g) of ai (l.e., 454 * 0.5). The second type of emission is the Chinn
type or long-term emission (&.9., a crack and crevice treatment is completed and the pesticide offgasses from the
treated surfaces for several weeks). The offgassing emission rate is calculated based on an empirical relationship
between evaporation time, vapor pressure, and molecular weight (Chinn, 1981). The equations used to calculate a
Chinn Type emission rate and an example calculation are presented in Figure 3. Example MCCEM emission input
tables for both scenarios are presented in Figures 4 and 5. [Note: For all calculations including two zone scenarios,
emissions will occur in Zone 1 {Column D). In Figure 5, the source is active for only 545 hours of the 2,160 hours
of the run.]

Step 6/Decay Rate Input: "Nonreactive" or a value of 0 should be used for all calculations unless information is
available to indicate otherwise.

Step 7/Outdoor Concentrations: No contributions from the outdoors will be assumed for this SOP (i.e., pass
through to next screen with no inputs),

Step 8/Monte Carlo & Sensitivity Options: Neither of these options will be used in a high-end assessment
(i.e., pass through to next screens by selecting "No").

Step 9/Level of Concern & LADD Inputs: Neither of these options will be used in a high-end assessment {i.e.,
pass through to next screens by selecting "No").

Step 10/Execute the Model: Run the model and save the output files for review purposes,
Calculating Exposure and Dose

Once a model has been used to calculate an exposure concentration, human inhalation exposure/dose must be
calculated. Sefection of the proper concentration value to be used in an exposure assessment depends on the
Inhalation toxicological endpoint (i.e., acute or chronic). If SCIES was used to complete the assessment, the "
average concentration in the zone of release during the period of use" is selected for an acute scenario. If the
endpoint is chronic, the "average concentration to which the non-user is exposed” is selected. (See Figure 1 for
further information.) If MCCEM was used to complete the assessment, the "average concentration In the zone 1" is
selected for an acute endpoint. This value is used even if a multi-chamber model run Is completed because zone 1
will have slightly higher concentration values as it will always be designated as the release zone. If the endpoint is
chronic, the "TWA or Time-Weighted-Average" value is selected for Zone 1,

In order to complete the calculation, current and/or proposed labeling should be consulted to define any remaining
required information. The following assumptions are also used to calculate post application inhalation exposures in
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a residence after the use of pesticide containing products in and around the residence:

- Adults are assumed to weigh 71.8 kg (use 60 kg for females when the selected endpoint is from a reproductive
or developmental study) A body weight of 71.8 kg represents the mean body weight for all adults (i.e., male and
female, ages 18 years and older) and is the value recommended In U.S. EPA (1996). A body weight of 60 kg
represents the average body weight for females between ages 13 and 54 years (U.5. EPA, 1996). Toddlers (3
years old), used to represent the 1 to 6 year old age group, are assumed to weigh 15 kg. This Is the average of
the median values for male and female toddlers (U.S, EPA, 1996).

- A mean inhalation rate of 13.3 m3/day for adults will be used to calculate daily exposures (U.S. EPA, 1996). A
mean inhalation rate of 8.7 m3/day for toddlers will be used to calculate daily exposures (U.S. EPA, 1996).

- Five percent of termiticides applied by foundation/soil injection techniques penetrate the foundation of a house
to become a source for offgassing in a Chinn type emission, This is based on the experience and professional
judgement of the OPP staff based on the review of company-submitted data. All termiticides applied indoors are
assumed to 100 percent available for emission.

- Tahle 1 includes various assumptions required for the use of MCCEM not addressed in this list. The default values
in SCIES are not assumptions; they are based on actual data.

Inhalation potential dose rates for acute scenarlos are calculated as follows: PDR = C,*IR
where:

PDR = potential dose rate {mg/day)
C_ = modeled airborne concentration of pesticide in air {mg/m?3)
IR = Inhalation rate (m3/day)

Inhalation potential dose rates, normalized to body weight, are then calculated as: PDR,,.m = PDR/ BW
where:

PDR_ .., = potential dose rate, normalized to body weight {mg/kg/day)
BW = ﬁody welght (kg)

The body welght used can be adjusted to fit any specific scenario (e.g., use of 65 kg for women when
developmental endpeints are available).

Exampie Calcuiations

The following is an example calculation to determine the potential dose rates based on a single latex painting
event using SCIES for an adult. Refer to Figure 1 for C, value which is the "average concentration in zone of
release during period of use."

PDR = C, * IR
PDR = 0.947 mg/m3 * 13.3 m3/day
PDR = 12.6 mg/day

The estimated potential dose rate, normalized to body weight, for an adult with a body weight of 71.8 kg would
be;

PDR___ = PDR / BW

norm

PDR = (12.6 mg/day) / (71,8 kg)
PDR = 0.18 mg/ka/day
Limitations and Uncertainty

The dose estimates generated using this method are based on some central tendency (i.e., inhalation rate and
body weight) and some upper-percentile (i.e., model inputs and exposure concentrations) assumptions. The
uncertainties associated with this assessment stem from the generic applicabllity for exposure scenarios, and
assumptions regarding the model inputs. MCCEM may calculate concentrations that exceed the theoretical
saturation value. A saturation concentration must be calculated using the ideal gas law for comparison to MCCEM
results. If MCCEM calculated values exceed the saturation concentration, the saturation value must be used in the
exposure assessment process. This is not an issue for SCIES. Other limitations of the SCIES model are that it is
intended for use as a screening-level tool and is designed to use very limited data to generate high-end to
bounding exposure estimates. Also, the Chinn relationship is based on the evaporation of pure substances under
artificial conditions and may overestimate the emissions expected from substances in mixtures. These
assumptlons are believed to be reasonable to calcutate high-end estimates based on observations from similar
field studies.
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TABLE 1: SCENARIOS AND INPUT PARAMETERS FOR MCCEM?

Use House |Alr Chamberi|Model(|Calculation||Ermission Emission||Product Room of ||MCCEM|
Scenario Type & |Exchange|Type Type ||Durationt |[Type® Rate® Use Use Decay
Season |Rate (Number (days) Scenario? Rate
{(xch/hr) }Zones)
Single Use |[[Generic/i|0.18 Single |[Long-|i90 Instant Totai/hr ({2 Cans Bedroom||0
Pressurized ||Summer (1) Term Release
Fumigant
Can
Crack and j|Generic/|[0.18 Single {|Long-|90 Chinn Chinn All Rooms ([Bedroom|[0
Crevice Summer {1) [Term Evaporation|iRate
Carpet Generic/|[0.18 Multi (2) |iLong- {90 Chinn Chinn 1 Room Bedroom|i0
Broadcast |[[Summer Term Evaporation||Rate
Termiticides||Generic/[l0.18 Single |Long-||365 Chinn Chinn Entire Bedroom|i0
Summer (1) Term Evaporation|Rate House and

5%

Penetration

Inside
Pressurized ||Generic/}|0.18 Multi (2) |lLeng-{|90 Instant Total/h |1 Can Bedrooml|(0
or RTU Summer Term Release
Sprays
Carpet Generic/(|0.18 Multi (2) ||Long-[190 Chinn Chinn 1 Room Bedroomi{0
Dusting Summer [Term Evaporation||Rate
Pet Generic/|[0.18 Single  |[Long-|90 Chinn Chinn 2 Pets Bedroom|[0
Treatments [(Summer| {1} Term Evaporation||Rate

a Use scenario provides basis for calculating the amount of chemical used in each type of use scenario and, for
termiticides, the amount of applied chemicai that penetrates a residence through the foundation in order to
characterize the source.

b Calculation duration refers to the length of time that the chemical concentration is modeled. It is recommended
that if a highly toxic compound is being modeled that the model outputs be saved and imported into a spreadsheet
in order to review the data to ensure that the model was run for a sufficient period of time.

c See Figure 6 for details concerning the calculation of these emission rates.
Latex Paint

Annual Frequency of Use : 6 Events/Year

Mass of Product : 9.070E+03 grams

Duration of Use : 4.900 hours

Zone 1 Volume : 35.000 cubic meters

Whole House Volume : 408.000 cubic meters

House Air Exchange Rate : 0.200 air exchanges/hr

User Inhalation Rate : 1.300 cubic meter/hr (during use)

Non-User Inhalation Rate : 1.100 cubic meter/hr (& user after use)

Molecular Weight : 450.000 g/mole
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Vapor Pressure : 4,000E-05 torr
Weight Fraction : 0.040
Starting Time : 9:00 AM
OUTPUT SUMMARY
Evaporation Time : 6.708E+03 hours
Release Time : 6,.708E+03 hours (Evaporation Time)
Duration Following Each Use : 1.311E+04 hours
Interval Between Uses : 1.460E+03 hours
User Potential Dose Rate From Inhalation : 4.62435E+03 mg/yr
Non-User Potential Dose Rate From Inhalation : 4.61155E+403 mg/yr
Average {mg/m3 Peak {mg/m3)
Concentration in zone of release

During period of use 0.947 0,969

During period after use 0.893 0.969

Concentration in Zone 2

During period of use 0,220 0.302

During period after use 0.287 0.311%1

Concentration to which User and Non-User are exposed

Person Using Product {user) 0.479 0.969

Person Not Using Product (non-user) 0.479 0.969
HOURLY ACTIVITY PATTERN
User:1111113131111111111111411
Non-User:111111134542467422744411
Hour : 0306 ~ 12 1518 21 24

START HOUR
Room of Use : Bedroom

FIGURE 1: EXAMPLE SCIES INPUT/OUTPUT REPORT

SUMMARY OF INPUTS FOR MODEL RUN

1. TYPE OF STRUCTURE: Generic House

2. GEOGRAPHIC AREA: (N/A)

3. HOUSE CODE: GNOO1 SEASON: Summer

4. NUMBER OF ZONES: 1 (Single-chamber)

5. SHORT/LONG TERM: Long-term

LENGTH OF RUN: 90 day(s) TIME STEP; 1 hour(s)

6. MAXIMUM INDOQR EMISSION RATE {g/hr): 227
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ZL = 227
7. DECAY RATE: 0:0

8. MAXIMUM OUTDOOR CONCENTRATION {mg/m~3:
0

9, MONTE CARLO OPTION: No

10. SENSITIVITY OPTION: No

11. CALCULATE % CASES >= 0 mg/m~3
12, LIFETIME AVG. DAILY DOSE OPTION: No

Specify screen to be updated (1-12): [ 0]
SINGLE RUN SUMMARY STATISTICS

ZOMNE 1 ZONE 2 ZONE 3 ZONE 4 EXPOSURE
Whole House (Single-chamber)

TWA, mg/m~3 1.43E+00 0.00E+00

STD. DEVIATION 1.99E+01 0.00E+00
MAXIMUM, mg/m~3 5.09E+02 0.00E+00
PERCENT OF CASES 100.0 0.0

>= 0 mg/m~"3

PERCENT OF TIME IN RESIDENCE 0.0

LIFETIME AVG. DAILY DOSE, mg/kg-day (N/A)

FIGURE 2: EXAMPLE MCCEM INPUT/OUTPUT REPORT

FIGURE 3: CALCULATION OF CHINN RELEASE EMISSION RATES

Flle:GNS1LO02 * Total of 2160 Time Steps *
Whole House (Single-chamber)}
Step Day Hour Emission Rate [g/hr] Exposure

(A) (B) (C) Zonel  Zone2 Zoned Zoned4  Zone(H)
(D) (B) (F) (G)

1 1 1 (2271 T[] [l [] (0]
2 1 2 (0] [1] L] [] [0]
3 1 3 0] 1] (1] [] (0]
4 1 4 (0] [] [1 [] (0]
5 1 5 (0] [1] 1] 1] (0]
6 1 6 (0] [] [] [] (0]
7 1 7 (0] [1] [] [] [0]
B 1 8 (0] [] [] [] (0]
9 1 9 (¢1] [1 ] [] (0]
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10 1 10 (01 £l [] {1 (0]
11 1 11 (0] (] [l £l (0]

12 1 12 [0] [1] [] [] [0]
13 1 13 (0] [] ] 1] [0l
14 1 14 (0] (] [1] [] (o]
15 1 15 0] (1] (1] [1] (0]
6 1 16 [0] (] [1 [1] (o1

Fi-Help F2-Edit/Formula F3-Import F5-Goto F6-Copy F7-Done F10-
Exit

[(Ctrl+) Arrows, Home/End, PgUp/PgDn]-Move Cursor Esc-Cancel
FIGURE 4: EXAMPLE MCCEM INSTANT RELEASE EMISSION TABLE

Flle:GNS1LO0O2 * Total of 2160 Time Steps * Day: 1
Whole House (Single-chamber)
Step Day Hour Emission Rate [g/hr] Exposure

(A} B (O Zonel Zone2  Zone3 Zone4  Zone(H)
2 (E) (F) (G)

1 1 1 (o171 [1 1] [] (0]

2 1 2 (9171 [1 [1 [1] (o]
3 1 3 [.917]1 [} [1] [] (0]
4 1 4 (o171 I[1 ] L] (0]
5 1 5 [ei7] [1 3 [] [o]
6 1 6 [e17] [1 [1] 1] (0]
7 1 7 o1z} I1 1] [1 [0}
8 1 8 [.917] 11 [] [] (0]
9 1 9 (9171 [1 1 [] fo]
0 1 10 (o171 1[1 ] [] (o]
11 1 11 [.e17] T[] [] [] [0]
12 1 12 (o171 [1 (] 1] (0]
13 1 13 (9171 1] [] [] (0]
14 1 14 (9171 1I1 [] {1 [0}
15 1 15 (9171 [1 (] [] (0]
16 1 16 (9171 [1 1] 1] tel

Fl-Help F2-Edit/Formula F3-Impert F5-Goto F6-Copy F7-Done F10-
Exit

[(Ctrl+) Arrows, Home/End, PgUp/PgDn]-Move Cursor Esc-Cancel

FIGURE 5: EXAMPLE MCCEM CHINN RELEASE EMISSION TABLE
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14.0 RODENTICIDES (REFER TO 2.3.1)
15.0 PICK YOUR OWN

15.1 Postapplication Dermal Potential Doses from Pesticide Residues on Pick Your
Own Strawberries

Introduction

This SOP provides a standard method for estimating doses among adults and/or toddlers from dermal contact with
strawberries that have previously been treated with pesticides. Inhalation dose is considered minimal due to the
air exchange that occurs in outdoor scenarios. This scenario assumes that pesticide residues are transferred to the
skin of adults/toddlers that enter treated strawberry fields during "pick your own" fruit harvesting. For the
purposes of this SOP, "pick your own" facllities are considered commerclal farming operations that allow public
access for harvesting strawberries in large-scate fields treated with commercially labeled pesticides. The method
for estimating postapplication dermal dose from pesticides on strawberries is based on assumptions when
adequate chemical speclfic field data are unavailable. Thus, this method should be used in the absence of actual
field data.

Methods for Estimating Potential Dose

Prior to the development of an exposure assessment for this scenario, the assessor should consult the pesticide
label to determine whether this scenario is appropriate based on the usage characteristics of the product, Label
Information is also important for selecting appropriate data inputs for the exposure assessment. The only datum
required for estimating postapplication doses from pesticide residues on "pick your own" strawberries is the
application rate. The maximum application rate specified on the label should be used as the application rate. One
exception is for cancer assessments where the typical application rates should be used. It should be noted that
pesticide products not labelled for the residential/home garden market must be considered for this scenario as
label stipulations do not typically preclude "pick your own access." It should also be noted that the typical use rate
is often the maximum residential use rate. In the absence of actual data, the following assumptions can be used
for estimating daily pesticide postapplication doses.

- On the day of application, it may be assumed that 20 percent of the application rate Is avalilable on the follage as
dislodgeable residue. This value is based on the professional judgement and experience of the OPP staff from the
review of company-submitted data.

- Postapplication exposure must be assessed on the same day the pesticide is applied since it is assumed that
individuals could enter a "pick your own location" immediately after application. For subsequent days after
application, an assumed pesticide dissipation rate should be used, based on chemical-specific data.

- The duration of exposure is assumed to be 2.0 hours per day for youth (age 10-12 years) and 4.0 hours per day
iogrgaec)Iutts {age 18-64 years), based on the 50%" percentile values for time spent outdoors at a farm (U.S. EPA,

- The assurned dermal transfer coefficient is 10,000 cm?/hr for adults and 5,000 cmZ/hr for youth (age 10-12
vears). This value is based on the professional judgement and experience of the OPP staff from the reviewed

company-submitted data.

- Adults are assumed to weigh 71.8 kg (use 60 kg for females when the selected endpoint is from a reproductive
or developmental study). A body weight of 71.8 kg represents the mean body weight for all adults (i.e,, male and
femnale, ages 18 years and older) and is the value recommended in U.S. EPA (1996). A body weight of 60 kg
represents the average body weight for females between ages 13 and 54 years (U.S. EPA, 1996). Toddlers (3
years oid), used to represent the 1 to 6 year old age group, are assumed to weigh 15 kg. This Is the mean of the
median values for male and female children. (U.S.EPA, 1996).

Dermal potential dose rates are calculated as follows: PDR, = DFR, * CF1 * Tg * ET
where:

PDR, = potential dose rate on day "t" (mg/day)

DFR, = disliodgeable foliar residue on day "t" (ug/cmz%
CF1'= weight unit conversion factor to convert ug units in the DFR value to mg for the daily exposure {(0.001

mag/ug)
Tc = transfer coefficient (cm2/hr)
ET = exposure time (hr/day)

and DFR, = (AR * F} * (1-D)' * CF2 * CF3
where:

AR = application rate (lbs ai/ft2 or Ibs ai/acre%
F = fraction of ai retained on follage (unitless

D = fraction of residue dissipating daily (unitless)

t = postapplication day on which exposure Is being assessed

CF2 = conversion factor to convert the |bs ai in the application rate to ug for the DFR value (4.54E8 ug/Ib)
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CF3 = conversion factor to convert the surface area units (ft2) in the application rate to cm? for the DFR value
(1.08E-3 ft?/em? or 2.47E-8 acre/cm? if the application rate is per acre)

Potential dose rates, normalized to body weight, are calculated as: PDR, orm = PDR, / BW
where;

PDR,_ = dose on day "t" {mg/kg/day)
BWRt-:nBromdy weight (kg)

The body weight used can be adjusted to fit any specific scenario (for example, exposure to adults or toddlers),
Example Caiculations

The following is an example calculation to determine the dose based on an assumed DFR over time, For the

Eurpose of this example, the application rate is assumed to be 2.2E-5 Ibs ai/ft? (approximately 1 [b aifacre). Thus,
he dislodgeable foliar residue on day 0 is as follows:

DFR, = (AR * F} = (1-D)t * CF2 * CF3

DFR, = (2.2E-5 Ib ai/ft* * 0.2} * (1-D)° * (4.54E8 ug/Ib} * (1.08E-3 ft2/cm?)
DFR, = 2.16 ug/em?

The estimated dose for the day of application would be as follows:

PDR, = DFR, * CF1 * Tc * ET

PDR, = 2.16 ug/cm? * 0.001 mg/ug * 5,000 cm?/hr * 2 hours/day

PDR, = 21.6 mg/day

Finally, the estimated dose for an adult with a body weight of 71.8 kg would be:
PDR,.orm = PDR, / BW

PDRy orm = (21.6 mg/day) / (71.8 kg)

PDRy_gem = 0-30 mg/kg/day

Limitations and Uncertainty

The dose estimates generated using this method are based on upper-percentile assumptions for transfer
coefficients and duration, and central tendency estimates for body weights. They are considered to be
representative of high-end exposures. The uncertainties associated with this assessment stem from the use of an
assumed amount of pesticide retained on strawberries, and assumptions regarding dissipation and transfer of
chemical residues. The dose estimates are believed to be reasonable high-end estimates based on observations
from chemical-specific field studies and professional judgement,
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