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1. DRVFEDE=R - BH

6 49 HIZhfE S e R IEARE I E R ZE 2] (LLF TPOPRC) & 9,)
%20 MIEAICBWWTZ A U R A, FIgHEF T 7 0> (MCCP) WY Efﬁ/\/lﬁ
nxua iR (LC-PFCA) & %D &K1 LC-PFCA BE#EWE # i@ E A (BEk) |
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2. AEMEFMIZONT
21. ANBRICEY 5FE 4T
A

E N ORI oW\ Tl 2 S H L T RS CE 2R Lo 2 A, LT
DIERNHH Z & MR LT,

KEH EWE R (ATSDR, 1997) 2ClX. 7 v + 2 FEMENEMEFERER (McCollister
et al., 1974) 3ZBF 5, FRiMmEKK O lE ChE ML EICHES < EHEMEE (NOAEL) 0.1
mg/kg/day Z ~HEFEMEE (UF4) 100 (FE7= 10, {E{A72 10) Tk L7z 0.001 mg/kg/day %
PO D Chronic MRLAE L Tunhi=,

JMPR (1999)6Cix, v~V R, T v FEUA X9% HWFHABRICHK T T BT 1)
T 27 7 —+¥ (AChE) &ML EIZH-S< NOAEL 1 mg/kg/day % UF 100 T L72fi, %
7o, B MZ9 HIERAEEE L7201 7R MEk AChE V&M E I 55 < NOAEL 0.1
mg/kg/day % HEFEMBEE 10 (HAZ) TERL7ZMETH D 0.01 mg/kg/day % Acceptable
Daily Intake (ADI) & L Tu /=,

R EEEZEAS (2018) 11CIE, 7 v MEFAWZEBMERME R AMEIFE R LD 2 i
REFERER, ~ 7 2 & O3 B BERBRE NS A X &2 AW 72 18R R BR O /R L ER AChE
IEPEBRE 2 H-3 < NOAEL 728 0.1 mg/kg/day TH-o7=Z Lonn, I OfE % 22 424%%% 100 T
F%: L 7= 0.001 mg/kg/day % ADI & L T\ /=,

F—2 7 U TR - B HERSR (APVMA, 2019) 12CiE, HELOREKT » %

2 ATSDR (1997) Agency for Toxic Substances and Disease Registry, Toxicological Profiles for
Chrolpyrifos

3 McCollister, S.B., Kociba, R.J., Humiston, C.G., McCollister, D.D. (1974) Studies of the acute and
long term oral toxicity of chlorpyrifos (0,0 diethyl O (3,5,6 trichloro 2 pyridyl) phosphorothioate)
Food Cosmet Toxicol 12(1): 45-61.

4 UF: Uncertainty Factor

5 Chronic MRL: 1&14:#5/)sU 22 L'~L MRL (minimal risk level)

6 JMPR (1999) Joint FAO/WHO Meeting (FAO/WHO 4 [F7% 84 f2 385 1 524 3) on Pesticide Residues,
Toxicological evaluation

7 Deacon, M.M., Murray, J.S., Pilny, M.K., Dittenber, D.A., Hanley, T.R., Jr & John, J.A. (1979) The
effect of orally administered chlorpyrifos on embryonal and foetal development in mice.
Unpublished report No. HET-K-44793-32 from Dow Chemical Co., Midland, Michigan, USA.
Submitted to WHO by Dow AgroSciences, Indianapolis, Indiana, USA.

8 McCollister, S.B., Kociba, R.J., Gehring, P.J. & Humiston, C.G. (1971) Results of two-year dietary
feeding studies on Dowco 179 in rats. Unpublished report No. NBT35.12-4479321 from Dow
Chemical Co., Midland, Michigan, USA. Submitted to WHO by Dow AgroSciences, Indianapolis,
Indiana, USA.

9 McCollister, S.B., Kociba, R.J., Gehring, P.J. & Humiston, C.G. (1971) Results of two-year dietary
feeding studies on Dowco 179 in beagle dogs. Unpublished report No. T35.1244793-18 from Dow
Chemical Co., Midland, Michigan, USA. Submitted to WHO by Dow AgroSciences, Indianapolis,
Indiana, USA.

10 Coulston, F., Golberg, L. & Griffin, T. (1972) Safety evaluation of Dowco 179 in human volunteers.
Unpublished report from Institute of Experimental Pathology and Toxicology, Albany Medical
College, Albany, New York, USA. Submitted to WHO by Dow AgroSciences, Indianapolis, Indiana,
USA.

i aRES (2018) REGHE®E 7 v VAR (5B 4 )

12 APVMA (A —A +7 U 7&K - @ HERKLF) (2019) Reconsideration of chlorpyrifos Toxicology



A=A E (DOW, 2010 13, Marty et al., 201214) (281 514 AChE KON+~ F
Vval) o277 —EREICESEBEHE (NOEL) 0.1 mg/kg/day % UF 100 (fizE
10, fE{A7= 10) TERL7= 0.001 mg/kg/day % ADI & L CU 7z,

EPA (2020)1%/2 K % & 2011 FFOFAMI T, 7 v MRS EMERE (Hoberman, 1998
H) 1281 DR MLER AChE 1EM: DK Tz 5% BMDL106 0.03 mg/kg/day # % L, UF
100 (FE#= 10, fE{AZ= 10) ThR L 7= 0.0003 mg/kg/day % Chronic PAD (population adjusted
dose, FHEMMIEME : RFDITE [H4%) & LU e, £k, 2014 4FOLE T, ARz
B1F 5710k AChE PR (10%[FH5) (253 < NOAEL % PBPK-PD &5 /L 18% 5@ ] L T
ROT-RE, Eio, EFEREICIT D/NEOMRFE A~ ORI BI T 5 B O ffpT 5 10
MNHEL T HEZ TR F A (Point of Departure, POD) & L T, Chronic PAD (=
RfD) % 0.0008 mg/kg/day &3 L=, 51T, 2016 FOFHETIL, EEANTZ rAEY
RARFE SN D B 5 o firh o TWA (FRREINE-Y)) #REE2E 4572012
PBPK €7 /L% I\ T, PAD (=RfD) # 0.00005 mg/kg/day & L T\ 7=,

UbEXo, @il ooEHi b, e B on-EdfzEN L, EPA © 2016 4F
BUE TR SNz, [ERTYZ v R AT &E I RO & 2 o i o TWA (R
MINEEY)) JEE2S PBPK €7 /L% AW CEH L 72 0.00005 mg/kg/day %, 7 12/LEY
BRADNEFN T 280 AEEGME S UTERMAT 2 2 &A%Y &k Lz,

MCCH
[E NS DRI 45U\ C EPERFATAE 28 L TV B RFISCE A RFE Lim L 25, LIF
DI D 2 = L ATR LT,

update

13 Dow (2010) Comparison of cholinesterase inhibition in young adult and pre-weanling CD rats after
acute and repeated chlorpyrifos or chlorpyrifos-oxon exposures. The Dow Chemical Company Study
ID 091107, pp 1-1062.

4 Marty, M.S., Andrus, A.K., Bell, M.P,, Passage, J.K., Perala, A W., Brzak, K.A., Bartels, M.J., Beck,
M.J. & Juberg, D.R. (2012) Cholinesterase inhibition and toxicokinetics in immature and adult rats
after acute or repeated exposures to chlorpyrifos or chlorpyrifos—oxon. Regulatory Toxicology and
Pharmacology 63(2): 209-224.

15 EPA (2020) 3rd revised: Chlorpyrifos: Third Revised Human Health Risk Assessment for
Registration Review

16 BMDLio: Bench Mark Dose Lower Limit 10% (=2 ORAFE DN 10%I2ET 5 & (BMD) 2
DR U7X o FRR{E

17 RfD: Reference Dose (£ &)

18 PBPK-PD model: Physiologically-Based Pharmacokinetic-Pharmacodynamic Model

19 SRR Tl Se 7 v L B ) AR RIREEIC K D MR L OV ORI A~ DR BT 2 fr
WZRB VI LR 7 m L B ) R AJREE LR ET U M A L OBEMEARE Lo dimAE R e Lican
e TN E#AEE 4 — (CCCEH) kR



WHO/IPCS(1996)201%, 7~ bk 90 HHIREE#HMERER (IRDC, 1984) 2N 331T 5 JiFhi.
ﬁﬁ%@ﬁM%ﬁﬁkLTNQMﬂénﬂmw@mwkﬁwm/UFmo@%ﬁm\@W%
10) TFr L7z 0.1 mg/kg/day % Tolerable Daily Intake (TDI) & L Cu 7=,

Z Oz, The UK Committee on Toxicity (UK-COT, 2009) 22{%, 7 v b 90 HI[EiZH
X (Poon et al., 1995) 230D [Tl DA% E & OZAb & BRI E 36T DL 22224k (7T
R ETE) 26K NOAEL % 4 mg/kg /day &MWL, UF 1,000 (ff7% 10, fEfk
7210, 7 —# A& 10) THR L 7= 0.004 mg/kg/day % TDI & L T\ /=, L7 L, EFSA (2020)24
T, #HFOERITILVENTHD E LTV,

PLEX v, WHO/IPCS (1996) 785 » 90 H[EiEEEHEM B (IRDC, 1984) |23 X
H LT /= TDI 0.1 mg/kg/day . MCCP & AfEEEICI1T 28 0 A EVEHmE & L CEM
T 52 LAY T L7,

E N O FHIEE BT oW TRt 2 8 L T 2Rl CEEZ MR L& 24, LC-
PFCA @ 9 % PFNA KO PFDA (2 DWW T, #MaFmE 2 EH L T2 FElEI 23 & - 7=
2, ZDho LC-PFCAs (PFUnA, PFDoDA, PFODA, FTOH %) (2L Ci%, PBPK
%7;\11/726 &% MO TRMIETR 03 2 mthiHihiE 2 5% L7 IE HITMERR T & o 7225, fifg
T X 72 PFNA KO PFDA OFMEFHMEEIZLL T &80 Th 5,
PFNA (Z5W T KEREYE B &6k (ATSDR, 2021) 2613 & AR @ Intermediate
MRL27OEHICEE LT, MR ERIEMEA R vTie 2R CTH 5 7 v MMEFEFR L m iR

20 WHO/IPCS (1996) World Health Organization (WHO), United Nations Environment Programme
(UNEP), International Program on Chemical Safety IPCS) environmental health criteria 181,
chlorinated paraffins

21 TRDC (1984) 13-week oral (dietary) toxicity study in rats with combined excretion, tissue level and
elimination studies: determination of excretion, tissue level and elimination after single oral
(gavage) administration to rats. Chlorinated paraffin: 52% chlorination of intermediate-chain
length n-paraffins, *C-labelled CP. Mattawan, Michigan, International Research and Development
Corporation, 328 pp (Report No. 438-023/026). As cited in WHO/IPCS (1996).

22 UK-COT (2009) United Kingdom -Committee on Toxicity of Chemicals in Food, Consumer products
and the Environment), COT Statement 2009/06.

28 Poon, R., Lecavalier, P,, Chan, P., Viau, C., Hadkansson, H., Chu, 1., Valli, V.E. (1995) Subchronic
toxicity of a medium-chain chlorinated paraffin in the rat. J. Appl. Toxicol. 15: 455-463.

24 EFSA (2020): BN & 5224448 (European Food Safety Authority) , Scientific Opinion. Risk
assessment of chlorinated paraffins in feed and food.

2 LC-PFCAs i%, t b L EREY Tl FREYNKRE S BRRD720, ALFEDOA Y ) —=2 JVRHIIFIE
Wi 7fiZD UF (7740 b 10) ZdMH L CEH U7 EMEFGME T, A L THa 7R miE
TR EEZBND, PFNA XU PFDA OF EMHEFAGMEICE L TiE, RNERRIZE-S < fizZem
¢%§m%ﬁ@%~@%ﬁ$%ﬁﬂmDRIWA%TWDAﬂEﬂTwéOLmb\%@m@LO
PFCAs (PFUnA. PFDoDA. PFODA, FTOH %) (B L Ci%, EWAOFAMEE 2 PBPK £ /L
72 8 & AW TRIIREIZ T 28 FMAHMIE 2 5% L2 i3S 6 i Tnien,

26 ATSDR (2021) Agency for Toxic Substances and Disease Registry, U.S. Department of Health and
Human Services, Toxicological Profile for Perfluoroalkyls

27 Intermediate MRL: Intermediate (15-364 days), Minimal Risk Levels



(Das et al., 201528) %R L, NOAEL T®# % 1 mg/kg/day ® PFNA ##5- L7277 v b
MAAREELFELCE ML REICET 5 NEMIH & NOAELuep KD 7- & 2 A,
NOAELuep=0.001 mg/kg/day L EHHE 7z, Zivza, UF300 (fizE 3, @Kz 10, 7—
A _R—ZARE 10) THRL 72 0.000003 (3X106) mg/kg/day % Intermediate MRL & L T\»
7o

PFDA 22\ C, KB /5 EPAIRIS (2024)29Tlit, LA FD 2 2Dk b7 — & AR
(2B H L7z BMDLi2sp mep)?0% POD & L TUMe,

O PFDA [ZHRFE S izt bR (TR RO 5 5RIE) (ISR DGR E Y 77 U 712kt
T 5 M PRI T (Budtz-Jergensen and Grandjean, 20183!; Grandjean et al.,
201232, Grandjean et al., 201733) |[ZHSXHH L7z, £ 4 OHFEFD BMDLis2sp HED)
% 6.04X108 K TX 5.98X10-8 mg/kg/day & HH L7=,

@ PFDA (ZHEFE SN BE8L & A L7 AR o HAERMKAE (Wikstrom et al, 202034)
(233 & BMDLijesp HED) & 5.44%x108mg/kg/day & FHH L7~

RfD iX, Z#15® PODuep Z UF 30 (fi{fzE 10, #iE-ET 2D AR 3) THRL
0.000000002 (2 X 109) mg/kg/day (0.002 ng/kg/day) &3 LTV 7=,

L7236, EPA 1. 20254E 5 A 14 HIZ. PFOA & PFOS LIS o HlE 2 4a L <
HHRT 52 23K L T 535,

BLE X Y. PFNA KU PFDA I2 W\ CIXBEAF O R BT 5 A 85 Z L AT
%7275, LOPRCA 1T304+ % 2 COME 2 /M4 & Ui- ANHEC 351 5 A S MERIE & LT
BRFH RTRE AR FEHRIEAS VR o 7,

28 Das, K.P., Grey, B.E., Rosen, M.B., Wood, C.R., Tatum-Gibbs, K.R., Zehr, R.D., Strynar, M.J.,
Lindstrom, A.B. & Lau, C. (2015) Developmental toxicity of perfluorononanoic acid in mice. Reprod.
Toxicol. 25(51C): 133-144.

29 EPA IRIS (2024) U.S. Environmental Protection Agency, Integrated Risk Information System, IRIS
Toxicological Review of Perfluorodecanoic Acid (PFDA) and Related Salts, final. July 2024

30 BMDLu/2sp mED): Benchmark dose % TR & A EHERZE(SD)D 1/2 72107 24645 FRRO B & A

=

o

31 Budtz-Jergensen, E., & Grandjean, P. (2018) Application of benchmark analysis for mixed
contaminant exposures: Mutual adjustment of perfluoroalkylate substances associated with
immunotoxicity. PLOS ONE 13(10): e0205388

32 Grandjean, P., Heilmann, C., Weihe, P., Nielsen, F., Mogensen, U.B. & Budtz-Jergensen, E. (2012)
Serum vaccine antibody concentrations in children exposed to perfluorinated compounds. J Am Med
Assoc. 307(4): 391-397.

33 Grandjean, P., Andersen, E.W., Budtz-Jorgensen, E., Nielsen, F., Molbak, K. & Weihe, P. (2017)
Serum vaccine antibody concentrations in adolescents exposed to perfluorinated compounds.
Environ Health Perspect. 125(7): 077018

34 Wikstrém, S., Lin, P.I., Lindh, C.H., Shu, H. & Bornehag, C.G. (2020) Maternal serum levels of
perfluoroalkyl substances in early pregnancy and offspring birth weight. Pediatr Res. 87(6): 1093—
1099.

35 EPA Announces It Will Keep Maximum Contaminant Levels for PFOA, PFOS, EPA intends to
provide regulatory flexibility and holistically address these contaminants in drinking water . May
14, 2025, EPA Press Office (Web page)



22. BRHEEFMICET A ST

(1) HEUFHEDAE

AEMIT PNEC (FRIMERZERE) 2K 5 2 L TRET 2, @mRlEEIOPNEC,,
E. AT LV ERT S,

TOXoral
PNEC =
oral A Foral
TOXorai [kg/kgﬁ’ﬂd] : NOECmammal,food,chr\ NOECpirg+ LC50pirq 5
PNECyq; [kglkgiodl  : B¥E. WiFLIEHO — ¥k #fE PNEC
AF o [—] CTRAA N Ty H— (HE 2.1 B8)

K& 2.1 ZIRFEMS6DPNEC, BHDZDDTERAAY V777 #—AF

TOXoral Eit-ﬁ;‘iﬂﬁ!ﬁ AForal
LC504rq 5 days 3,000
NOECpirq Chronic 30
NOECmammal,food,chr 28 days 300

90 days 90
Chronic 30

(HH#) REACH #iH] CSA # 1 # > 23 # R.10.8.2 Table R.10-13

(2) HEMFTMEHER
PR

POPRC V R/ 7 a7 57 A NTTIX, v~ HEZHAWIZEREERBRICHS VT 2.885
mg/kg/day CTHIHEZEN L Lol & OWEDNH 5, ZiiE, REACH &k I
SNTWD 1978 LEOmERERs & B 2 b, ~ V'S M7z 17 1 (PEIRAT 9 #H
BLOPEIRT 8 M) DIREFHK 51 K 5 —HAVEAGHR (25 ppm, 125 ppm) T, 25ppm
TIHEIEBNEITRR O DR o T & DH|EICL D (NOEC HHY), 7ok, ARBRIZT A A
A RTA4 N L TOWRWIEGLP R TH Y | MBMEETH D Z &0 5 R MITHERE T
ENGAYNAN

O, AlDSR 5~ TS 28I B2 T 2 72O E Sz 7 v el
R A& WK 20 R oA G MR (H&I% 80 ppm D #A) T, 80 ppm TEIHLE (FE
PRI, Db, JNERVD . IMERHMAERT) BB b L OWmEDH 539,

36 CSA VA XU ALEIZLD L, miRftt: - 2/ \ﬁﬂpﬁﬂs%%’f’f X, BEEHO P TER I, BRI
X RO & L~ VITALE S D SRR IS WEERFTARERHHE LT, ZOLED
wEa TZREME) ERBILTWD

37 POPRC (2023) Risk profile for chlorpyrifos, UNEP/POPS/POPRC.19/9/Add.3,
https://www.pops.int/TheConvention/POPsReviewCommittee/ReportsandDecisions/tabid/3309/ctl/D
ownload/mid/27209/Default.aspx?1d=41&0bjID=33789

38 KCHA REACH Dossier, https://chem.echa.europa.eu/100.018.969/dossier-view/579280c8-75e5-40{3-
8f6a-118e55527163/3614b7fa-2bde-40f0-991f-95b9abd83044_142510ba-7d32-413f-ae6f-
238f80d4e00d

39 Gile, J.D. & Meyers, S.M. (1986) Effect of adult mallard age on avian reproductive tests. Arch.
Environ. Contam. Toxicol. 15, 751-755.



F7o, AR E LT WETE O~ TE A2 W2 88 HIH. 137 HMOIREEHR 512 L 5
ZIHFEIERER (8 ppm. 80 ppm) A3HENE S 41, 80 ppm TEIELE (M LD T, HED4
fERDOIKRT) WO HILZA, 8 ppm TIIAEREEIIZ O b olo bt DRENRH D
0, 72720, BAHBROT-OREHREDRAIL D TEWERH 722 & Wi
SHFHIRBMB DB AR L TNDZ &, BBEN LI m v ) R ADMBEER O
SDOEFEFBEIR OO 43 BNNEEFE OB ER STV 5,

ibXv, 7uie k2o EELE LT, NOEC 25 ppm 23N/ OmE s —5&
HBLIEERELTHELN, TEAAL N7 77 % — (AF) 30 T, PNEC 0.83 ppm
LT,

POPRC UV A7 7' v 7 7 A W42 TiL, MCCP & EFEIZ %7 5 M m MR 30 rTe ClE
RNEINTWD, i, ESEFE/ ST 7 1 (SCCP) @ BFITxT 2 22 WK DOZFH
FPERBRLE U — R7 7 o AOFER E U TERHA L TV ST R S 54,

STEBETE ML, A DIN~OBATIC L W RBLT 5 L B2 b b0, BKMEREOEE
JI~OBATEHEIHK T 5 Z MG s TR us, BukiEo K& S (SCCP<MCCP)
TR BEEMNEDORSITE L TND I BRI 5,

PLEX VY, SCCP @ S¥EZ ML MCCP & [RIE X Tt Ex6nb7=H, SCCP D
BN (e 2 v 22 B OZEENERER T, NOEC X 166 ppm ($hSD4
FROKT)) & MCCP O B¥a%#M & L CERA L, AF 30 2T, PNEC (2%51H)
% 55 ppm & L7z,

POPRC V 27 7ua 7 7 A W46TCl%. LC-PFCA & BHEIZ%T A Bhum BTy S

40 Meyers, S.M. & Gile, J.D. (1986) Mallard reproductive testing in a pond environment: A
preliminary study. Arch. Environ. Contam. Toxicol. 15, 757-761.

41 POPRC (2022) Risk profile for chlorinated paraffins with carbon chain lengths in the range C14—-17
and chlorination levels at or exceeding 45 per cent chlorine by weight,
UNEP/POPS/POPRC.18/11/Add.3,
https://www.pops.int/TheConvention/POPsReviewCommittee/ReportsandDecisions/tabid/3309/ctl/D
ownload/mid/26204/Default.aspx?id=41&0bjID=31392

2 BRI (2017) THTREY TV 2=V —T VR OEEERI T 7 0 COREEY A 7§,
https://www.env.go.jp/content/900529824.pdf

43 ECHA REACH Dossier, https://chem.echa.europa.eu/100.079.497/dossier-view/378a8fc8-e750-486b-
b49b-88e3609810e5/3b7576dc-6b4d-4463-8fae-1469998d3939_d40282ea-8ee3-434d-847d-
95d1bdf37996

4 Zheng, X., Luo, X., Zeng, Y., Wu, J., Chen, S. & Mai, B. (2014) Halogenated flame retardants during
egg formation and chicken embryo development: Maternal transfer, possible biotransformation, and
tissue distribution. Environmental Toxicology and Chemistry 33, 1712—1719.

45 i, Z.-R., Luo, X.-J., Lin, L., Zeng, Y.-H. & Mai, B.-X. (2021). Effect of laying sequence and selection
of maternal tissues in assessment of maternal transfer of organohalogenated contaminants during
chicken egg formation: A pilot study. Environmental Pollution 270, 116157.

46 POPRC (2022) Risk profile for long-chain perfluorocarboxylic acids, their salts and related



TV, Fi2, T OMOFERIFECmmSUIER & Ml L7223, BHEICxH 2 R AIZET %
RS RIIG LN 5T,

PFCAs OS#HERO BT OENMNZOWTHEBRTEX L7200 MmA %255 2 LT
TE7)odz, )7, LC-PFCA OMEBRME ThH5H PFOA (C=8) O SIHBIHHENMEIZIRD
PNEC %, 7 X7 % A iz 20 ## [ O REEEERBRR R (NOEC 3ppm) (2H-5< 0.1
ppm (AF30) D6 TE VT, KMl CIEEE%T — 4 225ME LTRATHZ L
7=

compounds, UNEP/POPS/POPRC.18/11/Add.4,
https://www.pops.int/TheConvention/POPsReviewCommittee/ReportsandDecisions/tabid/3309/ctl/D
ownload/mid/26204/Default.aspx?1d=53&0bjID=31306

OB (2022) A TAA BT B UBROBREE=4 ) 7T =2 2 W) 275l (50 4 £
B, b FE 9 MRS - R AERBRER SRS LR M ERES, &
5 AL P E R BRI 3 IR ERIRES « 55 234 [BIFEEHS. 55 241 [0 PR R BEHHR DR BT
Wb rERED N EESERSE (GM64HE1 A 16 ) BBEE 1-2,
https://www.env.go.jp/press/900528490.pdf



3. BEEZAR YU T—RIZEDXLCETM. Y RIHEHZDOWNT
31. EXMGEZA

ANRKIBOBIRE =4V 7T —Z b AXIEE KRBT 21X < BEREOHERT
AT D, Ik, TR E L TFWE IS R T E O X512 THRY R 72 Hisg o B8R
BZBI D159 ~OFEEE W 2 B2 W20, FFEFEFTICBIT A RET =4 U
TThHoTHLIVAIZBEDH L2500 E ) a5, BARRIZIE, Fl 21T KK D EREE
TR T T ARG LN A,

Vo OHEHLRITEEA TV D AT IR b &8 L 7R BE TR
v R L7 e O CRIBRICAM IR b &8 L 7R B T
Vo BOKITEAKLERIC L0 YW EDRBRE SN o7 2 & 2 BE LT

e EOREMOBREICESE, FIKBEREZHMET L LT D,

BB LT HREE =Y 7T — X IIREE XA BENHE LT — 42 B
REIZESTHRIG LT — 2 255 L L, EARIZIEEFONET —# B3EF o TV D48
FENSiEE 10 5 L5,

FROFHE AR E 2. LT ORI SN T — % 2341 LT,

PEAEE
v ORBEE. R 28 IR S BEIRET =X ) U SHEREEY (FAR) T
s

voOBRBIE. BN 4 RS A S AR DR AR R

v BREIHRENER G HEE R (R 30~ 2 4R |, BT POPs OB R
(2B D Bt ds L OUS AT GRE SIL-3-1, AREEEE - ARHH) K THFERCR 3

N

51

=
voOBRBEA. PR 30 FEEE L HBR T SRR A (REMIER BT AD) 52

M OF

v YO, HREIE, ELEE—, 2015, TEMOKIKIZEIT 5 A7 v #ILGmiii
(5 7)) , THEENRERMEVIEITTEHR, 22, 54-575
v SROTERR, R, HRHIE, SELE—, 2016, TEHOKBIZIIT 5687 v FEik

48 https!//www.env.go.jp/content/900540606.pdf

49 https!//www.env.go.jp/content/000148893.pdf

50 [RFHL 14~17 InOWFEIGH 45% LA L) Th D Z LR DEEITIE. TO@MBEDOT — X ITIRE

51 https!//www.erca.go.jp/suishinhi/seika/db/pdf/end_houkoku/S2-3-1.pdf

52 https!//www.env.go.jp/chemi/kurohon/2019/shosai.html

53 https://www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/22-
9tyousakennkyuul-4.pdf
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a5 8 W) , TIETREERMENIITITEMR, 23, 52-5554
v BREGRE, RS FIEE, SO, HARHIE, BIRE, 2017, TEROKEICB T SH
W v REWRAE (5 9W) , THEMRBEIRERTJEITEH, 24, 53-565%
v BRERRE, BRESAFIE, WOnZRk, 2018, TEETOKIKIZEIT 267 v RILEWTRE
(56 10 #) , THEMBRBEORMEMIITATAER, 25, 48-5056
v OBRRAFIE, ARG, WOonZk, 2019, TEETOKIKIZEIT 267 v RILEWTRE
(5 11 ) , TEENREERENTIETTE R, 26, 65-6957
v OERELERE, RAACRRE, RRESH FIZE, BRI, 2021, THEEHOKBICKIT L AE T v F#
fbaid (55 12 W) , TIENREREENTITITH R, 28, 57-6258
v IEEE, AR, BAFD, sk, 2022, TEEMOKIRIZKT AT v Fb
HEiid G513 W) , TIEREREDFIITER, 29, 59-6259
v OWEEE, AR, G bE, Rk, 2023, TEEMOKIEIZKIT AT v Fb
s G5 14 W) , TIENREREDFITITHER, 30, 63-6860
v OERBIE, GIEES, TIRMME, mEO L &, 2024, TEFROKKIZBIT 57 v %
fbads (55 156 W) , TIHEMBREEIREFICITE R, 31, 67-7361
v AT, A, RV, 2014, (HRRNOREKTIZE T 52087 v FELEWD
EReRA, (LALYH BRI, 58, 32-3762
v AW, KT, 2015, IHBLRNOREDKTIZEIT 267 v R LEWOERERTE
(1) , INBLETBRATAEHR, 59, 44-4663
v EHINEGRT, TERE -, L8, JREM, 2015, JIRFHA# KIS T 2 H5# 7
v FALA W OBREEFEREIA, IR THERBER G AR JE TR, 3, 46-5064
v ENEGE], BN 3, 2017, MRS O R ORI T 2617 v FIEAWORE
1GYFRA, R IRAT A BREEATSEAT T #R, 51, 33-4865
v SRJFAEFR, VEKE, ESRESE, PHEFAIB, 8L, 2017, FIEH LK OFERICE T S

54 https://www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/23-
8tyousakennkyuul-3.pdf

55 https!//www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/24-
8tyousakennkyuul-3.pdf

56 https://www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/25-
Ttyousakennkyuul-2.pdf

57 https://www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/26-
Ttyousakennkyuu2.pdf

58 https://www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/28-6cyousakenkyuu-
1.pdf

59 https!//www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/29-
6_cyousakenkyuul.pdf

60 https!//www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/30-
6_cyosakenkyu_1.pdf

61 https!//www.city.chiba.jp/hokenfukushi/iryoeisei/khoken/kkagaku/documents/r706kenkankyou.pdf

62 https://www.pref.yamanashi.jp/documents/84008/h26yuukifusso.pdf

63 https://www.pref.yamanashi.jp/documents/84008/h27yuukifusso.pdf

64 https://www.city.kawasaki.jp/300/cmsfiles/contents/0000075/75167/mnennpousd_26houbunn.pdf

65 https://www.pref.okinawa.lg.jp/_res/projects/default_project/_page_/001/006/588/51-p33-48.pdf
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BRI TR VAT BRI B B DR FER A, BREENTIE & o & — 4 fee

v RS, 2019, KX FTOHs O MIE RO & Kkl iF 5 PFOA
Stewardship Program (2 X 2 2 FEHERS ORRGE, KIRTSERERVFIIEE v % —iis, 2,
23-2767

v KRB, KRERmiOKEKIZKT 2687 v Fa (PFAS) OfiRiliz-ouvnTes

v IR, 2024, KEBEET O T v FEY (PFAS) OF&ERRICOWT (5 5
FE) , HEHEEMERER EAL ) E FERETR ARG 60

3.2. YARVHIHOFE

(1) DRI DFEE

BIEE=2 Y 77— b NIRRT 5 ) 27 2 Gt o256 mid
[ZOWTEANP— P (HQ) & 1>V TR PR (PEC) & PNEC Okt (PEC/PNEC
) 22U AZ7HEFEELTHVWDS Z & T 5, ThZi, UFosRAICESEHE LT 5,

MEEFED Y 2 7518 . &0 HQ = S ERE + f&0AEkE
WAHQ = KRG + W AF B
— WA (AR ITRE) 8O ERE
ERED Y A 45 . PEC/PNEC — fHHfE +— AV (fhipE~—2)
MU R SRR 1 A LTS A1 U 22 b Y

(2) ABERICET 5L FEFHE

NBEFEIZ BT 2 BB AN O R BT 138 AR & WMARRE O 2 FHAMET D, FBiHEICD
WA FEREAOKERZ, ZE IOV TIREANDDOWAEEET S, TN, LT
DOFHERICHES TR T 5,

BOEE = OfME Gk BEE + O (KR ERE + OFUKERE
Ofa M (ki) BEE = RKEEXBCFXBMFX1 BERE (1.4g/day) +50kg
= farE KR HIREE X1 R (1.4g/day) +50kg
OfaE (ki) BHE = WKEE XBCFXBMF X1 H{ER&E (43.9¢g/day) ~+50kg
= f M (KIR) TR X1 HIERE (43.9g/day) < 50kg
@ #OUKERU = WOKEE X1 HikKkE (2L/day)

66 https://www.pref.chiba.lg.jp/wit/hai-ka/nenpou/documents/ar2017haika004.pdf

67 https!//www.city.osaka.lg.jp/kenko/cmsfiles/contents/0000489/489968/2019_23_27.pdf

68 https://www.city.osaka.lg.jp/suido/page/0000499786.html

69 https://www.kankyo.pref.hyogo.lg.jp/application/files/6517/1686/2615/R5result.pdf

0 BHIE KRGS WA EVEEICIERE O A EIEE 2 (R HE 50kg, 1 H IR 20m? &2 AV TN —
W N L7l VW D,
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BCF : EWpiitiii, AN S EHEAM ORI EE ZHEE T 72 0 OFREL

BMF : ML RARE, ARBRICH W T, SRR OEAEY R O &YEs (M-

KRIfa, FEdE—-fRIAS) 12X - TA U 24D O%%, BCF Xt logPow &

IEXE 3.1 OBRE 2D, 2B, BMF IZOWTEHETE AHENELN TV D
BT, THLEEETHIZ LB TE S,

K 3.1 BMF OREHFIEN

BCF [L/kg] logPow [-] BMF [-]
<2000 <45 1
2000~5000 45~<5 2
> 5000 5~8 10
2000~5000 >8~9 3
< 2000 >9 1

h—=ZNE ATy NAZT f DFEREPNELNTWDAEAIL., LFOHERZ AW TY%
BEOALATROHQ Z3ET L2 L L35,

GOEFERE = —AHv 1 HEIE + {AE 50kg

WAEIRE =

KEIEE X1 H&E (20m3/day) + KE 50kg

(3) BXRHEEDVICEY HI1F < TEFHE

R R E Y OV < TR IS OV TR

CERIEE=2Y IR0 E D RERE T
KE RS 2 IV THERH 5,
BEPRAE = MU (BRI or HEKID) B

= K or fEKIEE X BCF X BMF

(4) BCF. BMF % E

iR L0 1X < FEFHGICIEZ BCF & BMF ORENNVE L 725, Rl CiE, XFE 3.2
DfEZE W,

1 BMF (A, MEEARRRICBIT 2EFICRVABWHELEET 2HE0MRKE L TRESND LD
DB, TR OFE AT 5 720, MKIRICE W TS BMF 2& 8T %, 72k, BAKBICBNTS
BMF % B [ET 25HI FEZ OV TR, BT LFWE O Y 2 7 FHZB W THEBECEH ST S
EZFTHD,
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X% 3.2 3¥WHEED BCF, BMF. logPow

e BCF [L/kel BMF [-] (B%) logPow
2a)LEYRA 1,374 T 47~52%
MCCP 29,924 0.468% 57~87%

PFNA (C9) 6177 %15 35454
PFDA (C10) 6,166"* 2%1.5 4.15%
PFUnDA (C11) 3,715™ 2%1.5 4.00%4
PFDoDA (C12) 4,365™ 2%1.5 5.60%4
PFTrDA (C13) 21878" 10 AT
LC=PFCA I orTeDA (C14) 25,1197 105 5107
PFPeDA (C15) 14,953 10%1.5 5.41%4
PFHxDA (C16) 4,786 2%1.5 6.60%4
PFHpDA (C17) 2,579 2%1.5 6.98%4
PFODA (C18) 37274 %15 6.31%

¥l KFE 3.1 > T, BCF >logPow DJETHRIE, 7235, logPow TS LI 5-E 13,
logPow 7% 8 Kiifi 041X BMF=2 %0 4,

%2 VR TIuT 7 A NBR,

%3 MCCP U RZTu77AMIEBWTHESINTWEES, =Y ~A%&Hi= OECD
TG305 5k (GLP #Eil) CTrkFEiL 14 (HEHELFE 50%) © MCCP @ BMF 1% 0.468, iR
RLICEETE LI TWD,

%4 OPERA 2.976% 7= #EE1E,

%5 LC-PFCA 1% C13-15 (2 k@ BMF (10) 2% E L., TNLAOWEIX 1 XF 2 & LTk
T,

(5) Zoih
BT PRI O & 1 3 T IRIEZ AWV TRl Th R Z & & L,
POKIRE DG DILIE A 10 5 L7 EE 2K IREE & L7,

72 ECHA REACH Dossier, https://chem.echa.europa.eu/100.018.969/dossier-view/579280c8-75e5-40f3-
8f6a-118e55527163/c3bdf033-12ef-4849-baeb-41f3d6ab0246_142510ba-7d32-413f-ae6f-238f80d4e00d

73 ECHA REACH Dossier, https://chem.echa.europa.eu/100.079.497/dossier-view/378a8fc8-e750-486b-
b49b-88e3609810e5/6e69fbec-e883-47dc-852b-eb07ctb72742_d40282ea-8ee3-434d-847d-
95d1bdf37996

74 Burkhard, L.P. (2021) Evaluation of Published Bioconcentration Factor (BCF) and Bioaccumulation
Factor (BAF) Data for Per- and Polyfluoroalkyl Substances Across Aquatic Species. Environmental
Toxicology and Chemistry 40, 1530—1543.

75 Unpublished (2019). C14 Chlorinated Paraffin: A Dietary Exposure Bioaccumulation Test with the
Rainbow Trout (Oncorhynchus mykiss).

76 https://github.com/kmansouri/OPERA

TEA GG, REEREE, BEA (2014 {LFREICR T BRI A E IS T S U R 7 Sl O B
A XA, BVE EBRHG—HHNE I 0RES T ) A4 —, p.100
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3.3. HEEHHEER

(1) ANBEOHIER
A

BEBT=XY U F—HICHESL 70 B Y R AD NERE Y X 7 HEFFOREE (R OFRER)
X 3.3 T, B, KAFIRET — 20N G0NRhoT=Z b W AR OFHmIX
1To TR,

URATHEFTORER, SEEFONTBRBEE=4 ) 7T — 2D DI NMEE~DORENES
SNHHEIE 2o T,

B* 3.3 BEET=FV U IT7T—2 AV ANREICET S ) A7 #EHER EDER)
(HQ PR E W\ EALM R 2 FRR)

" —BHERE
IR ’*;f{ s | NERE | (ong/say) ;ﬁf}ﬂg)
i K | BNE
HE A RIK 2016 40 0.16 0.64 0.016
e B RIK 2016 3.0 0.12 0.48 0.012
m C RIK 2016 3.0 0.12 0.48 0.012

% AR, W BEAE ORI ST, AT R B,

MCCH

BEET=XY 77— 21283 MCCP O AR Y A7 HEFtORER (RORK) &M%
3.4~k 3.5 T, UAZHGORR, SEBFONTERBEE=2) 7T —ZnbITA
BERE~DORBENR R S LD #7072,

B*K 3.4 BREET=FV U772 AV ANREICET S ) A7 #HEBER @OER)
(HQ D3R E W\ BALM R 2 RIR)

- —HERE
mews | o | mms | KRR g | ARRGAT
ok angE |
= D K 2018 125 5.0 202 0.0021
s E K 2018 16 - 193 0.0019
s F K 2018 12 - 143 0.0014
e G K 2018 11 - 132 0.0013
e H K 2018 66 2.6 106 0.0011

X RS, FHEFORKEIZ OV TR

A R,

(HQ 23K E W EALH R 2 )

: e XEEE | NEEURY
22 AEE | emd) | EREHQ)
el 2018-2020 56 0.00022
s J 2018-2020 30 0.00012
s K 2018-2020 21 0.000084
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M 3.6 REE=FV T —F AV ARRICET S ) X 7#EHER (RAER)




ARRE | AMERRURY

AT 5 A% \
A= AEE " Com) | mEEH)
s L 2018-2020 15 0.000060
g M 2018-2020 6.4 0.000026

LC-PFCA O NEHET 3515 2 AT B HERFAE & L CHM A7 8IS DAL i o 1o =D,
U 27 HeGHIAT D I8 o T2,

(2) BRIEBBYOHHER
PR

BEE=F ) VT =S 7 u Y RZADERIETYD U X 7 HiF OfE R %
K% 3.6 \ZRT, UAZHFHORR, SRGLNRET=4) 7T — X bITmEmKdE
BEMW) OGRS S D HUSIX 22 o 7z,

B 3.6 REET=FV 77— 2 AVWRKREEEWCET S Y A7 HEFHER
(PEC/PNEC 2SR & W\ EALHSR & 20R)

EHEYT—4 KET—45 | £RE) XYL (PEC/PNEC)
o = £
mewa | PN s | em | BEUR D ommg | mapme. | FEOR
%S g | =AU e A B:BXBCF
g/kg-wet) & x BMF
e A K 2016 - - 40 - 0.0066
s B K 2016 - - 3.0 - 0.0049
M C %K | 2016 - - 3.0 - 0.0049

BIEE=2Y 77— 21285 < MCCP OERIEED U X 7 HEFHORE R A KFK 3.7
(DR, ZEEEZMNZ ) A7 HEFTORR, ARG ONRET =2 ) V77 =2 bl
A B~ DB RS S D R o 7z,

B*K 3.7 REE=FV 722 AVW-RKREEEWCET 5 ) 27 HEHER
(PEC/PNEC 25K & W\ A7 IR %2 R R)

T —4 KEF—g | EEURVEE
BOK | s TEMEE (PEC/PgﬁEgm
Al E Hh . ; =E . =
K KEEEB | fH4M
EME | Alue/ke- - E:BxBCF
) (ng/L) EEA » BMF

H#h 5 D oK 2018 - - 125 - 0.32
s H RIK 2018 - - 66 - 0.17
#hs 0 K 2018 - - 16 - 0.041
s P K 2018 - - 16 - 0.041
= Q K 2018 - - 16 - 0.041
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RET=4%1 75 —H2H-3< LC-PFCA OEKEREMWD ) A 7 HEFH O R 2 XFE
3.8 T, ZEMEEMWY A7 HEFHOR R, 1 #:5CPEC/PNEC 8 1 Zi#il L7223,
FNUNDOETOMAE T % FlEl-7=,

M* 3.8 WEE=FV U IT7F—FEAVcREKEEEMCET S ) 27 HEFFER

(PEC/PNEC 28 K& W\ EAIHIS & F0R)

BEI =T

ST —4 KEF—% E(P“E é;ﬁ;‘;ﬁ

. wKS | = : =
mEwn |0 | mes EEWE | ARREBCI/L" | gays | BEDAE
EYiE | EA(U ! B X BCF x

o/kg-wet) | C9 | €10 | C11 | C12 E:A B

Hh g R*2 2K 2014 - - 179 | <10 | <10 | <10 - 1.1
#hE S oK | 2015 - - 26 1.3 56 | <0.4 - 0.74
E T oK | 2020 - - 36 - 6.5 - - 0.51
Hhem UX2 KK | 2014 - - 79 <10 | <1.0 | 1.0 - 0.49
Hhm v 2K 2016 - - 47 0.8 3.1 <04 - 0.36

1 KEEREICH L CHRES T L1 BCF, BMF #%J& 1L C PEC 221,
¥2 (13, 14. 16. 18 LIEKMLTENND (<1.0) 72572720 2 Z TIERFET,
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4. F&O

BFOWET — 2 BN TVDLEENGIRE 10FESORREE=4 ) 7T —2 KOH
EMEFRICESNTZ r L E U R A, MCCP &Y LC-PFCA O8REL U A 7§l % i L 7=
fEF. PFOA O SHEEGE T — % % AW -3l 3¢, LC-PFCA T PEC/PNEC 7% 1
kg L7z sy 1 MR TR BN, EN U OME TIdlEm Lz fmid o7z, 4
FEBITEMRABARIC LA L ETRIEZ2ED TH 2720 Tn D,

UEXD, SRR THEONLERTIE. b 3 MEMORETIREITY 27 2KE&
D LAV & SRS S AT D5 A?‘ﬁ%‘%?&ﬂli&:%&bé NP

Lk
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