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1 VDRAYFEDER - BW

A aAd s B g (LUF, TPFOAL &9 ,) 1d, SFoctE 5 A IICEREYERRIE Y E
B2 2 kv 7BV A55 (POPs 55()) 1235 % . PFOA & 0 KO BEWE N fHEE A (FE
) ORGYEITBEMIND Z L NRE ST, BROCE 7 AITiE, EEOMREMED D mfErE N
2 CTEMEE AT H L LT, PFOA & Z D20 B O A & OSSO BT BE 32 154
(bgiE) 55 2 48 2 BUCHIET 25— MR E L WEICIRET 2 2 LS Th 5 L fHlES L
1 50 34 10 A MR E LW E I E Sz, SF 3 4 10 Az, #EoftEromie
PRI 2 TR AT 5 PFOA & DT 5 & LT, PFOA BEWE MMEERIEE 2
SFE2BUCHIET 2H RN ELTWEITIEET 22 NS Th D L HIESI N2, —F, (L5F
1B 25 RIZBWTC, D REARRTH Y REDBRETHD Z L, o, VAIBREI N
WHIE (LT, Tmytkrryra—2] &0 ),) IZOWTIE, F—fREELFWE OB 72
i fl 278 T 53,

4B, —HOEEE LY, PFOABEEYE THHI~ VI VFut s Frey /) —N (LT,
[8:2FTOH] L\H,) ZBINKICHERALIWEDRERH Tz, BEEM K OHEAR ERE %
BETATRICBITAERE LTERAT A A INFOF I FALFALETEFL Fu =22
YL—bF (LF, TPFMA] £\ 95 ,) ROZEDORETCHD, It uts FLo xS r

R —=NVEERS ET S PFMA HEEZRIET 57200k L LT, 8:2FTOH MAfEA I
b, BB, BEEDPOLORMFER I Y, PFMA FEEITREIFS & L T 8:2FTOH % 38% & T 0iE

EMTHDBZ LR o TS, BAERMIZIT,

X 1-1irt7e—nbBh, FEIAICT82FTOH % VT PFMA HiiA % flEk,
7T B I2C PFMA A Z BT 5, BRI 7 PFMA FE{EO i e F#T C 12T PFMA
R, R REESN A L, EANC TR R QAR E R a0 G2 By & L72R
V~—FMOFEEE LTHWOND LW BDTHD, Thaxslf T, ENIZBWT, AHEIC
LABERBOY 27 BNBRAEINAENEDLOHMEZITY -0, BHEEFLEZHWVTAEE LS
WIHBREMWI AR D U A 7 34 2 90 L 7=,

B, AFABZONWTIE, A My ZELVAEKICBNT, MEE A (B (B 280G - i
MO ORIV DR E 5 FRFRO b T D,

USHROTARRE S 4 MEEE - RAVTEFRSEFEOR PR LR P ERES (b
FYVEAEHRSAE 189 MIFEAME 5 196 [l KBRS R SRR ML PV EFE N EES
(55 2 #6] &kt 12
2 G0 3 AEET 4 MR - RAAEFRRSKEO PP E LSRR L P ERE 2T
W AR T 209 AT E 216 AP REREIFR S RERER LW EE SR N EE S [ 2
i) AR R S
3 ALFRIEDS 26 RICHADE | MO L H2MRBERWETH Y | 2208 TR EL W EDMEN S
N5 EIZEY | REEDOGYNA LT ANDORFEIIHR D E I AR REED O£ B4 L <134
BIROEEZET DBZNNRWEEITR ST, FSMICE DA EZERT 2,

2
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2 MEYMEOTOT7FAIL

8:2FTOH (%, POPs §&AUMIESMKO FICRE SN B IEEIEERFERS O

[POPRC] &1 9,) 2k > TIER & 7= PFOA BEME OFRAGY X v (LT THIRAGY X
Rl EWH,) IS THWAWET, SM34ETAREO =EaREESICBVWT2 — (X
WINFaTAXN) ZH—1 —F = (RATAFaTAFITIREES i1 01 2
XiZ14THY, EHFHEEICRDS) & LTEFER MR ELEYEICEET & bo Lt ahi
PFOA B E TH 5, BIRY A MEIT S TOIWEREIZ W TIE, BEEH% T PFOA
(2R S, POPs & L COEMEZ7-9Z £ 28 POPRC [ZBWTHERLNATEY . AEHEHO
& 7- 8:2FTOH 4 [RIEEICEREIF % T PFOA IR ENBDH L EZbND, LImRoTAEDY
A7 GHliTiX, 8:2FTOH # NEHXEIT AR Tl ek PFOA IZE{EL TWA Lo & LT
w2 HEEE L. PFOA O FMERHME & OBz X v FHlA21T 9.

8:2FTOH K I*PFOA D7 a7 7 A NEFK 2-1~F 2-2|T57,

# 2-1 82FTOH O 77 A )L

B 2- (VTN RFTTFN) =F )=V
CAS %% 678-39-7
A C10H5F170
H,
i (CF2), C
g CF3/ \C/ \OH
Hy
3.3,4.4,5,5,6,6,7,7,8,8,9.9,10,10,10-~7# 7 h 7 /LA T -1~
F—)v
3.3,4.4,5,5,6,6,7,7,8,8,9,9,10,10,10-~7 % 7 7 ) Aw-1-T 4/
— )L
B4 4

1-Decanol,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
1,1,2,2-Tetrahydroperfluoro-1-decanol
2-(perfluorooctyl)ethanol
3.3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecan-1-ol

BEAFIRTBL BEAF L
(L BEWMATRERE SR | 2-2402
[O2R0) Q—R—TNFAaTAFL (C=4~16) =& )—)L
(L M SR R E | M ORE R « 8o et
(iRt - FRME) BEAEtE O R KRN

¥ IMSTATECE AN B A S BT IR B (L I B S 1R iR Bt~ 2 7 2 (NITE-CHRIP) % H : 20214211 A 29 B

4 United Nations, Supporting information related to the draft risk management evaluation
on pentadecafluorooctanoic acid (CAS No: 335-67-1, PFOA, perfluorooctanoic acid), its salts
and PFOA-related compounds: non-exhaustive lists of substances covered and not covered by
the draft risk management evaluation (UNEP/POPS/POPRC.13/INF/6/Add.1)
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# 2-2 PFOADOTua 77 AV

A S T VT A A Z U EE(PFOA)
CAS % & 335-67-1
iy CsHF1502
Y
& CI"3—(CF.3)G—C\
OH
NRUOBTFHTINA s 2
2,2.3,3,4,4,5,5,6,6,7,7,8,8.8- X X T 7 I)IAat 7 Z R
Perfluorooctanoic acid
Pentadecafluoro-n-octanoic acid
hillE Pentadecafluorooctanoic acid
Octanoic acid, pentadecafluoro-
Perfluorocaprylic acid
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-Pentadecafluorooctanoic acid
Octanoic acid, 2,2,3,3,4,4,5.5,6,6,7,7,8.8,8-pentadecafluoro-
BEAF 18 B
kit - B ELTHHE
B 34
B4 SVTNAaA s o B4 PFOA) X0l
bk« IR M SUL W
il LES 682 (B H 2002/12/27)
2 AT )vFa ks B R
(L - BRATERE S 2-2659
R e /N G 2R =T NFa T ELA R (C=7~13)

(LA 2 2 R RS (5
fiEtt - SERTE)

IIRYEORER « By Rt
A E OfE R < R

¥ o MSTATECE AN B SRR AT AR B (L 2 B R S I iR it o 2 7 A (NITE-CHRIP) Hi%H : 2021412 A 9 B
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3 MBELFHER. ERERUS#EE

3-1 8:2FTOH
8:2FTOH OB Lotk & EftEa £ 3-112. it a £ 3-21R”L7=,

# 3-1 8:2FTOH OYEULFEAWER K OEMMET — 4

A B RAE 2 Higs
n¥E — 464.12 - -
L ‘C 47 5
A C 115 5
ERE Pa 31 Cobranchi ©.2006. Retention time method 6
KIZx 9 5 iaRRE mg/L 10 OECD TG105 |Z# L = 3BRIC & % BIE{E 5
;ZZ;;P&O\?; & OMO5E i 5.58 BIFEfE (CARMOSINILEE.SL[2008]) 7
ALY —FH L 12x100 | RREEKESRE S Wi -
f{ﬁ)ﬁﬁﬁmiﬁw%%ﬁ L/kg 2.7x10° | KOCWIN [Z & % H#EHE 7
EYRMBIREBBCEH) L/kg 1100 ERERARICE T HAEE 5
EMEBRIBBMF) - 1 BCF D{EM 5% E 8
A28 E $ (pKa) — — — -

SCUPEIRIEH O 5 b ARXIERUKEME, BCF ([ZBT D MABE ZLLITIORT,

@O ZA&E

United Nations (2016)|Z5C#k S 1172 25°C TOREEIE 31~254Pa LI EH & O H Hf5F & 7
> TW5b, —F5 T 82FTOH DKFEHMN 2 2V RWEEME THD -~V T7 Nt a~F LTy
J— (LLF, T6:2FTOH]| £\ 95,) ® REACH #EkifHosc#io 25°C TOMEEIL 18~44 Pa
Toh b, 82FTOH DZRSEIX, LV IRFEEOVI2NVEEWE THSH 6:2FTOH &A%, ¥ LI
KL 2B EtBEZLNAHT=0, 31 Pa ZHHEE T 5,

@ IKEfRRE
HRFEPESA (2000) (23115 OECD TG 105 (ZH#E U 7= ik Bkl B3tk i FIRME (10 mg/L) LAF
D=, BTN TIE 10 mg/L 2 KIEHEE L L THWS,

5 JHPHIEREE (2000) TRk 12 L FWE 22 REH B F 4R 2 Z B R i s &
6 United Nations, Additional information related to the draft risk profile on
pentadecafluorooctanoic acid (CAS No: 335-67-1, PFOA, perfluorooctanoic acid), its salts and
PFOA-related compounds, 2016(UNEP/POPS/POPRC.12/INF/5)
7 EPI Suite (2012) US EPA. Estimation Programs Interface Suite. Ver. 4.11, 2012
8 MHLW, METL MOE (2014) {L#{EIZ35() D@L AW EICBIT 5 U X 7 SO Al T A 4
A BVE FREHO—PEHIR S L oRFE ) A — V-103
9 ECHA HP: https://fecha.europa.eu/hr/registration-dossier/-/registered-dossier/5615/1
6
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@ BCF

HEEPE A (2000) (2331 % OECD TG 305 (ZHE U 7- M kB T, Rl Z2 & el L7
3 BIDAHTICE T D REEOZEE A 20%LL 7=, EFIRIEIZISIT S BCF 15 H L T,
ZOED, ZeME LT, B 1EEX (200~1100)., 2 #EEX (87~310) (2B A KET
&% 1100 Likg #EHE &35,

# 3-2 8:2FTOH D4Rt s —#

HE @A (8) i Higg
KRICE 1T 2ELIESRRF R NA
_ OH 3 hIILED R NA
AR BENC 4y tomm NA
HEES ChILEDRIG NA
KAPIZE T BELIESBRF R NA

S 5 R _ Bﬁoﬁﬁfi(:zgoo/?) BT 20 RE - s

4 KA NA
pirvsp NA
TIRICH T HLIES RSN NA
T | o | E9R NA
R moks> Az NA
EHICE T BHEIES R R NA
EY #Fo0 | £98 NA
R ks> 2 NA

NA: BRSO N o T2 & Z2pRT
—EERELRNI L ERT

K DAZFRAELZ DV TIE, MITI(2000) &L Y | #5RYE I 100 mg/L, iEMEGIEHE 30 mg/L
T 28 FMMB AT - 74, BOD HRE, GC HREIXZNEHN 0%, 0% Th Y, MR
EERHS>TWVD, Lo TARHBZENTZWTIOBFIZEBNTHL o LRV E L,

725, 82FTOH 75 PFOA ~DO 43 fiiZB L Tix, POPRC (Z331F M0z BnWT, K& (3
~6%FRAEIL, 1.5%FEfE12) | AKH13 GEFR(LKFKER. GR7 4 —V FK, BREK (A2 VA
. BFE) FoONELTENEN, 40% (10 FFE#%) . 1~8% (140~146 BF[#1%) . 18% (M

10 United Nations, Additional information related to the draft risk profile on
pentadecafluorooctanoic acid (CAS No: 335-67-1, PFOA, perfluorooctanoic acid), its salts and
PFOA-related compounds (UNEP/POPS/POPRC.1 2/INF/5)

11 Wallington % (2006) Formation of C7F15COOH (PFOA) and Other Perfluorocarboxylic
Acids during the Atmospheric Oxidation of 8:2 Fluorotelomer Alcohol.

12 Ellis © (2004) Degradation of fluorotelomer alcohols: a likely atmospheric source of
perfluorinated carboxylic acids. Environ Sci Technol 38, 3316-21.

13 Gauthier and Mabury (2005) Aqueous photolysis of 8:2 fluorotelomer alcohol. Environ
Toxicol Chem 24:1837-46.
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OFt#ER L)), BHE% (90 H T 6%A4#i141516, 7 » AT 10~40%17) 2O\ TCOELHEH N H D,

3-2 PFOA

PFOA OWE btk & &2 £ 3-3 10, fftEa £ 3-41TR L7, PFOA 0¥t
FRIPEIRIZ O W I EE POPs F55 512 X 5 PFOA & 2 O N O BIEYEICEEd 5 U 2 7 & FE
Rl ESI SR SN TV AEE AW, £, KFOAESMIEIZOW T, MITI (20000 L 9 |
OECD TG301C (Z#E U 7= Wi BRYVE IR FE 100 mg/L, &MIGIRIEE 30 mg/L T 28 HRERER&1T -
7oA g, BOD 43, TOC s, HPLC fEIXENEh 5%, 3%, 0% ThH V. HEofRME
HEE RS> TND, Lo TARFHEIZENTIWNWTNOMFIZE N TH LN E Lz,

14 Dinglasan & (2004) Fluorotelomer alcohol biodegradation yields poly- and perfluorinated

acids. Environ Sci Technol 38:2857-64.

15 Wang © (2005) Fluorotelomer alcohol biodegradation-direct evidence that perfluorinated

carbon chains breakdown. Environ Sci Technol 39:7516-28.

16 Wang © (2005) Aerobic biotransformation of 14C-labeled 8-2 telomer B alcohol by

activated sludge from a domestic sewage treatment plant. Environ Sci Technol 39:531-8.

17 Wang & (2009) 8-2 Fluorotelomer alcohol aerobic soil biodegradation: Pathways,

metabolites, and metabolite yields. Chemosphere 75:1089-96.

18 United Nations, Report of the Persistent Organic Pollutants Review Committee on the
work of its fourteenth meeting - Addendum to the risk management evaluation on
perfluorooctanoic acid (PFOA), its salts and PFOA-related compounds,
2017(UNEP/POPS/POPRC.13/7/Add.2)
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# 3-3 PFOA O¥ELZERMER K OEHET —#
15E BT EAE B30 Hig

NFE — 414.07 — -
R C 54.3 I 7E il 19
bR C 188 I 7E fil 19
ERE Pa 2.3 HEAE A 5 DA FRE 20
KISHT EMRE mg/L 4.140 B0 fiE 21
1-1957-VEKED
il o 49 B % &% - 481 KOWWIN [Z & S #EaHE (FEAZRETE) 7
(logPow)
A Y — B o 0.23 HRE & AR LA S .
AHMRFERHELIR Lk 117 Franco and Trapp (2008) D#EATXMNSHH L1=E (7 2
05 7% % 3 (K oc) e =4 i) -
Y EMEEREB(BCF) | Lke 3.1 EEERERICH T HBIEE 23
EYMEEGRH .

- 1 BCF D{EM 53 8
BMF) EA 5ERE
fR Bl 7 $(pKa) - 2.8 7 fil 24

19 Lide (2003) CRC Handbook of Chemistry and Physics. CRC Press
20 Washburn ©(2005) Exposure Assessment and Risk Characterization for
Perfluorooctanoate in Selected Consumer Articles. Environmental Science & Technology 39,

3904-3910.

21 Prokop © (1989) Analysis of the products from the electrochemical fluorination of
octanoyl chloride. Journal of Fluorine Chemistry 43, 277-290.

22 Franco and Trapp (2008) Estimation of the soil-water partition coefficient normalized to
organic carbon for ionizable organic chemicals.

23 JEPHPEHEE (2000) PR 12 AP B 22 Rt R A i) 936 2R 2 22 MR Bl s

2¢ Kissa (2001) Fluorinated Surfactants and Reppelents. Marcel Dekker; New York.

9
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# 3-4 PFOA Opf#teT—#

HE :
15H () EE30] Higa
KRBT 2 BED R F B NA
_ OH 5 SHILEDR 130 I:(\CF;:EOOH (n=1.2.3.4) OBIEEIZED 55
AR | #FRD <
$EH TV EDRG NA
HEESChILED R NA
KPIZH T EHBIED AR F NA
MITI (2000b) 2§+ 5D ERE -
4 - 23
Kb | a8 0 BOD 5%. TOC 3%. HPLC 0%
3 k5 A - FREM 25 FEOHRENDH D 26
P Iba: 3 NA
TRICE T 2 LE S REFN NA
TR (wrao | £98 NA
B Mk 5 AR - Keh K BDIBESE 26
EEICH T 5HB1ES B3 EH NA
EE | #F0 | £E58 NA
FEH ks iz — Kep K BEDIES R 26

NA: TN O N oo Z L &R T
—EARE LRV L ERT

2% Hurley M.D. et al (2004) Atmospheric chemistry of perfluorinated carboxylic acids: reaction with
OH radicals and atmospheric lifetimes, The Journal of Physical Chemistry A, 108: 615-620.
26 3M (2001) Hydrolysis Reactions of Perfluorooctanoic Acid (PFOA). 3M Lab Request Number E00-

1851. U.S. Environmental Protection Agency Administrative Record 226-1030a090 (March 30).

10




© M 1 O Ok W b

—
o

11

12
13
14
15
16
17
18
19
20
21

22
23

4 HRHIRIER

LATFIC, RFEEEMAICIS< 8:2FTOH kU PFMA Hifil{RH k> 8:2FTOH D HEH R
o, MakBLEREF L. 1995 4 b (REEME K OHLARIE e as F P R & LT PFMA
AR O PFMA o ZBRAG L, BFZEBRRE AW TV, FERRICRG & LU TSR &
UHLARIE RS &S DIRTED G E > 72D 2001 FHTh b, F/o, U@ BIT 58I
LT, FEENLORMFRIC LV . 8:2FTOH % & TedKITARBEF I L v LR S h,
8:2FTOH % G 1eifii A 7 v VA PEEBERY L U CTONBES TOUE (BeH) 25205, AR
~OPEHNREZ HEND T Y AT & EHER L TWD =, k3 2 PR K IRIZ B0
TO ERRE LT,

4-1 8:2FTOH

BIfE, 82FTOH ORUEIXENIZBWNTENTW AW Evh, HEHIRIE, 8:2FTOH 1/ L
T PFMA H[ij{kz &3 2 HEN A O LEHFHTOHRTHY | 5% 0 PFMA FREKRORGEIZLE 2R
8:2FTOH :;t(lﬁ-i NZTHDOND ZER o TS, B, 11 VAZFHEONE R - HAY) 127
HOLBY, ZZTEHAEBIHHOH > 7= UEHRICE HREERHO ) 272 x5 L LTW5,
# 4-1 :*‘“‘i%%rm BT 5 82FTOH OfEHEDOHER Z /R, 7eds. 2006 F7>5 2019 4%
TOMHE (FH) . KU 2020 4ELIRICAE SN AR GLAZE) 1TFES O O
T, 1995 EH 5 2005 4 £ TOMFARICOWTIL, HEHMED |, 2006 FREW 7 & A8E L
72

£ 4-1 FTHEPTAICBIT S 82FTOH DfEME (RFEXEET)

FE 8:2FTOH D fE A= (ke 4]
1995~2005 40
2006 40
2007 40
2008 30
2009 60
2010 10
2011 125
2012 100
2013 300
2014 0
2015 200
2016 250
2017 250
2018 250
2019 250
2020 (%) 500
2021 (%) 250
2022 (%) 250

11
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4-2 PFMA ffE{AHED 8:2FTOH

PFMA iR Z B0 # 5 F31E PFMA RO RGESF AT A, KRl ¥EPT B, PFMA #&
FEFC (FEE LTHEM) o 3@iiths,

ROEFET A 12351 5 PFMA A RGE R L O 8:2FTOH & A &OHEBE2E 421277, 72
B. PFMA H{KII~v oA ot s Fro hFo 7o) —L 62 % & 82FTOH 38 %DiRE
W57 PFMA KO Y (2 38% % U5 = & T 82FTOH mEAEA2H I L=,
E7o. 2013 A5 2019 4 E TORGEROFEHRTE, KU 2020 4R LAREIAHE S 5 BGEE O
FRMEIZFEEE DL ORMBEFRTH Y . 1995 4£005 2012 4F F TORGERIZHOWTIE, FHEEM
20k, 8:2FTOH O FH&IF 4 L AHE L, RSO L L=,

# 4-2 BIEEEFTAICEBT 5 PFMA A0SR (REEEETH)

FE PFMA i fASRER (ke 4] 8:2FTHEAE
1995~2012 50.3 19.1
2013 192. 4 73.1
2014 0 0
2015 199. 4 75.8
2016 252.8 96.1
2017 250.2 95.1
2018 244.1 92.8
2019 238.3 90. 6
2020 (%) 500 190
2021 (%) 250 95
2022 (%) 250 95
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5 ANBREEICEYT SR HE

5-1 ANBEOAHEFETM

2016 EICK[EBREER#T (U.S.EPA) M#iE L7z PFOA OFCEIK OB E ORI Lau
et al.(2006)1Z &LV #Hi & iz, ~ U A0 RER RS GE4R 1-17 B) s&dE N G2|IC L 2R
¥ DO FIBGE AL EE O HALIEAL I O WA LMD AT O MRV ) TH b o i/ aitk &
(LOAEL) 1 mg/kg/day {281} 2 FHMGRE LS &, EHZNEYEIRETT v (PBPK 7
V) EAWCEH S N 0.0053 mg/kg/day (2% L, AHeFEEREORE 300 (FERE = 327
X fEAA 10X LOAEL i/ 10) #&JE L= H& (RfD) 20 ng/kg/day TH 5, ZDOEDOT
RABRA > MIBEFETH Y EHIRRBEORELRIE L LTV DS, BN S MR EICES
LoD OEMN P RBEEZ R L — A0V EFERELZ RO TEBY . USEPA I, ADOHH
MEOMEBYED U A7 5Hlis T ) ACHEAFETHH E LTND, AYRAZFHEETIE, Z0OE%E
NBEREIZ I 1T 2 H EMFHHE S LTHWS

F - AT SN T E ﬁﬁﬁ@%m_LLtﬂr%ﬁﬁEQMﬁmott NLSIN
X DWILEE 100% & A7 U CRROBFEIC X 28 EMEMEEZ2 20 F £ U A7 5B V=,

5-2 ADRBIM. YR Hit
5-2-1 BB, U X7 HHOWIRE
(1) o F A

8:2FTOH, PFMA WA =N LI Pooi, 4% b=y d v ba— 2 THM S i)
TG B ORED ) A7 it o7z, T4 PeHEHR) (IZESW T FHEFIT OV THEH Y
‘j—u Z]_Gj:u—F@c]: 9 \—IJXE L/7L\_.o

> BENPSHEE TITOW TR, BLERE S BT O FEBEHEEEE (2019 FE) £ T
O W AR & R

> CFERIZOWTIE, 2020 FFEOFEFIC L HREHERIARIIESX YR FEEN Y
AR DA EIET D F OB AP R T

BHREFICBIT DPHEOHERIIG LN TV RN, SE I HEICHEEREE R LS 2
CICEVEREHRHES RN L, BEHREIE, FEFRSTHONTRBEOMHAFEREZRE x|

MEFED ) A7 IOV D BER S EE verd] % ~N— AT YREEHI RS HE o Sk Br
X%, THEMEHEREOMEZRE L, RO T U A WPEH &2 HEE Lz, AWE O
MREDBEIZONTUIRHE TR LSRR, WIhoFER S [101-a B (Gaiel, &
BFE BIBREAER) ] THDH Z & 2R L T\ D, ER O kORGP B ERE2E 5-1

27 FEEZ£135 | s SCH o (human equivalent dose {29V Cld)toxicokinetic differences (22U
THEHRELEZ, EMZO UF I#EER(F v abA xT7 47 2 )@ PR T (hFvay
AF I % 3) THEITE S, human equivalent dose DEFHE TIT XL ahA RT 4 7 A
ZRDANTNDLDT, hFvaX A7 2 (3) N UF &L TE-T-720, HFZET S
L7,
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~F 5-417"7F,

# 5-1 82FTOH DOHFHEREHEHE (BE~BIE)
1995~2019 4
RAES- | B | oo, | KRBHESE | kS [ MRFHE [ EHHHE b2 5
BHE | Bamg | o8 ﬁh (THEMER | B e
&= % ERRE) i (b rN 1 7Kg
)
_ mi | aREE.
gf“ 101-a |% | EBAEH. 0. 0002 0 0.096 1.9x10° 0
BB E S K
# 5-2 82FTOH DOHEFHEREEPEHE (R RIAA)
2019~2022 &
RAES- | B | oo, | KRBHESR | kS [ MRFHE [ EHHHE b2 5
BHE | Bamg | 98 ﬁh (THEMER | B e
&= % ERRE) i (b rN 1 7Kg
)
_ mi | aREE.
gf“ 01 (¥ |Z&EH. 0.0002 0 0.33 6.6x10° 0
BB E S
# 5-3 82FTOH (PFMA #Hfifktsk) OHFHERESEHE (BE~BTE)
1995~2019 4
RAES- | B | oo, Kist | HIREE | #EtHE (FL®)
HHRE | BEmg | 98 ﬁL RSB RS | B EE
&= % R (b yN 1 7k
)
_ hi | ARES.
gf% 1012 |4 | B&EH. (égg%) 0 0.035 3.5x107 0
BIERE Ak =
_ mi | BREE.
gfm 1012 |# | B&EH. (égg%) 0 0.035 3.5x107 0
BIERE & & =
_ m | RESE. 0. 0002
gfm 01 |® |EaEH. | (zxosm | o 0.035 7.0%10% 0
B E S K ERRE)

14
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17
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19

#* 5-4 82FTOH (PFMA RKH®R) OHEFHERSEHEHE (FkRiAL)

2019~2022 &
BAES- | AR | oo ki [ HIRTERR | HiHEE (Fo &)
HHER | A& | 28 = RKLBEHFEE | HEH &=
Es % w | (ros K& K
F)
) | BREE.
gf“ 10l-a |4 | EAEH. (gﬁg%) 0 0.13 1.3x10° 0
BIBRE &K =
_ hE | AR,
$fFﬁ 101-a LY E5RH. (;ZOE‘;"B‘E) 0 0.13 1.3x10°¢ 0
BIERE &4k =
_ hE | AR, 0.0002
gf“ 101-a |1 |EaEH. | (TzesEm | 0 0.13 2.6x10° 0
BIERE Atk ERBE)

(2) REVFT VA EFH@EY—L

FEENOORMBEEHR LY . 8:2FTOH OPHIRITFH T A, B, C O 3FEHTOATHY, =
NHEOFEFEFTIAWIZ 10km LA FREN T LT Y . ML U7-PEHIR & a2 &y Lz,
FoT, ADOBRBEROHEEIZHT- > TE, FENMFEOMAIRT L OFBREICER Ui THRERS
EDOBFBEF VA BCITH Z L b L, PEHEHER, BREEME Y 2 7 HEHIE, PEHR T &I
b OHERH 21T 9V — /T 5 PRAS-NITE® % H\ /=, PRAS-NITE |38 E Db # ko R
EHESE OB #RD U IHEMPEH RIS Z | A EFETHn M, DB FAEREEZ AT S &
P42 1~10km OPEHIRED OBREE PR ECREER O NOE R, U A #EE(THY—L T
bh, MEAZLTIC, EHEZE0RHEYF Y 42K 5-1 12577,

> BRETTPIREEHER QMR - R& 3R KR GO - e | R

> ANOFURHERH ORI - KW FEEY, FLRG, FP UM QRN - K0 |
N

> ZERIARARRE - RAUTHEHEIRA 5 8RR 1 km 725 10 km OFEO =Y 7 AR E 2 HEEHQ

km %) 7x), AP & ORREEARTF LA iR 2 HER

PRI EE - ERIRBOIRE (TP IREEIZ SOV TR ER)

%

28 BLIRAY 7o HEGHCOREMIE 1T MEFREIc BT A @B E 2 E B35 U 2 7 FHii D
A% ANE PEHEHEGET R OVE BEIFHH~PHHIR T ORE TV A~ B]
https://www.meti.go.jp/policy/chemical management/kasinhou/information/ra 1406 tech gui
dance.html

29 PRAS-NITE : PACSs Risk Assessment System {b#15 U A 7 GFfi > — /v

https://www.nite.go.jp/chem/risk/pras-nite.html
15
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REAFH L EERRICAPRREEHTRECh S8R

HHiR

Bk RS

RiEEG

=EEH

BEXIE
BEXIE

IRMER
BRI

| TR

BHEXIE
BEXIE

&ED
BEHIR

100m AIEE £ mMEBA
LTI Y TFIcsES

BHRA 5 OER1km~10km (1kmZ|#) QOFFEOTY FRTE
RADRE - LEBRE - BIFYRES EHES

FIA~EEH L PEICASREEETRE SN &

BB
BEHIR

R | BEARK T EERA Py
HERIE i s
HEXE » HAERIZ
TEHER ke N Treen

EEO
HHR
_.[ KA BFAdOER

AN~FEHELESORERE= (EE-T 74/ FiE) xBCF%
THY, FHEI SOEEICERELEL (FHEEIC—F)

B 5-1 PHRZLDORBEI TV A

8:2FTOH (%, R iE Y AIA~DOHEH > F U A7 2 & I3HEGRHE Th 5720, Rz
TUIFERKA~DFEH D 248 mbto3ﬁiD%ﬁﬁf%é%@@i%w%%@#k%w:&ﬂ%
FHEAERET S 2 L HEE SN D, PRAS-NITE Tidulsy, HHE e L 10 47 0 IR E4E 2
HERP T 2RE Lo TV DA, (1) Oty T U Aicabt, BEhREICE L ik, B&ER%
25 2019 - F TOWIRPEMEZ BN & L THEI L, ZOEIC, BIEND 2022 4 F TOHIM
EHHEEINE TS Z L2k 0, R LT =854 Ok HlE 2 Hest L=,

(3) 8:2FTOH H 5 PFOA ~D 7R
8:2FTOH 75 PFOA ~DSfRIZEA L Tlix, LFD 2 /8% — N HEE SN D,

> 8:2FTOH 2BREE ICHE S, B8 - BRI
>82ﬂDHﬁ%ﬁ¢K%méh\E%_H@A:£m

Z PFOA 12231k

AR OE Y | K%ﬁfik%«@%ﬁ@ﬁ%ﬁibfwéokﬁ¢f@8ﬂﬂ0ﬂw6Pﬂm
D5RIZE LT, POPRC 1231 B HF 101238\ T 3D £ERETF A& HWZHIZE 10X v 7
F v o N—EER W 2 RS TEY . £, 3~6%RER 15%RETHLZ &
ﬁﬁ&%ﬂfwé:ﬁ;82MDH¢%HMAA@%wW$iMk%W’Wfb NOx
23 10ppt DEFEITIL 30%., 100 ppt DEFEIZIE 2% 238 L, i@% 100ppt L EO NOx J2E ThHh
582WDH%$WWTiHMA«@A%iWﬂéhéHk%ﬁ«%ﬂfwéoK%ﬁfi\k
& T 8:2FTOH O PFOA ~D 3 fEDP N IRE TH L 2 & 2 E X B O~ Z = 28R L,
16
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8:2FTOH O F FEREEH ZB#E) - /5Bl L. ADEIT 2R A Cld4e i PFOA (AL TWnWhH &L
TRBRAAG L=, T72b 5, 8:22FTOH OMELARIEIRSE 2 W TRE~OPEH & & U B
BRI Z BT DAL B IR 2 Heat U, 2% fHEGH T 8:2FTOH 7> 5 PFOA ~4r 1 i 217
STz, 7ok, FEFT A TlX 8:2FTOH Off i K U PFMA Hfilfko#iE, F30T B TiX PFMA #
fEOREHR, F¥EPT C TiX PFMA HEOFEM%Z1T-> T4, ZO X 512, FHEAT A TIEEK
BT 8:2FTOH ZMW > TnAH7-d, RBEEHMEITIX, Zho0GREELBETH 0L L
72

5-2-2 \BEFEORZFME. ) XV #HEHER

Al U7=fiite. oY) A < FEFT A~C JE R 1km (2B D 2T MiESE2#£ 5-5
12, U AZHERHS RA R 5-6 1R T,

K 5-5 HEHIRJE D A ORERUEHER KR

AR EEL [mg/kg/day] (FERERE) A
A HE 5 KEHEHS CER 1km=Y 7) [mg/kg/day]
EK | A | KK%A [ # T | #h 5 | LS| AEE | &0 8| BRAER | 28R
EH £1:3:7d BIED | BEYD | B0 H Hus: iy £
FHETA 0 0 4.3x10° 1.4x% 6.2x 6.0x 5.7x 1.8x 4.3x10 | 4.3x
(8:2FTOH o) (0%) o 1078 10714 10 1074 1071 s 10°
H138) ' ' (100.0%) | 0.0%) | (0.0% | 0.0% | (0.0% | (0.0% | (100.0%)
FEFA 8.4x10° | 2.7x 1.2x 1.2x 1.1x 3.6x | 8.4x10" | 8.4x
(PFMA 0, 0, i 1077 10718 10718 1015 10718 i 101
A k) (%) (0%) (100.0% | (0.0% | (0.0% | 0.0% | (0.0% | (0.0% | (100.0%)
4.4x10° 1.4x 6.4x 6.2x 5.8x 1.8x 4.4x107 | 4.4x
E’{%E’?A 0 0 9 ]0—15 ]O-H ]0—14 ]0—14 ]0—13 9 ]0—9
" ‘
(R (%) (0%) (100.0% | (0.0%) | 0.0%) | ©.0% | 0.0% | (0.0% | (100.0%)
0 0 8.4x10° 2.7x 1.2x 1.2x 1.1x 3.6x 8.4x10° | 8.4x
*%%B (0%) (O%) 1 ]0—17 ]0—15 ]0—15 ]O—IS ]0—15 n |0—1|
' " (100.0%) | 0.0% | 0.1% | .09 | ©.0% | 0.0% | (100.0%)
0 0 1.7x10° 5.4x 2.5x 2.4x 2.2x 7.1x% 1.7x100 | 1.7x
FEF C %) (0% o 10716 107 1014 1014 10 s 10°
' " (100.0%) | 0.ow | 0.o%) | .09 | 0.o% | 0.o%) | (100.0%
# 5-6 AREEEEBIZED Y R HEFER
BORK I ASE R
#EET 5EH® #e&T H5EH® =
k. = | s I AR H B
BEE REE | HiEE Ho REE | HiEE HQ o &
mg/kg/day | mg/kg/day mg/kg/day | mg/kg/day
FHPA | gxqon 9.2x10° | 4.4x10% 2.2x10% | 2.2x10%
& FHH)
i -15 5 | 1.8x10° -11 -5 -6 -6
HEFB [ 3.6x107 | 2.0x10 o 8.4x10" | 2.0x10° | 4.2x10 4.2x10
HEPFTC 7.1x10" 3.6x10° | 1.7x10° 8.4x10° 8.4x10°
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6 BXRHEEBMICET HRFETM. )R HEE

R R & 3EFIE TR 16 FREC IV FEASHIBMETHY . EFRESH TH -
T, AEBRICBT 5 BYEEOBR (s LMREOBERICK
THLEMD S L, WMROBEREIZPES N L8 TRYES 28 U TEEWEH 2 kb £ ORI

HORMY) IZBWT, HRH

B LRTUVRRICH S0 (BAERICIE, BEPHILEARE) 30 Tho,
FVESITIIANL L R H Y | mUAEREY & OBIfRE R 6-11TR7

£ 6-1 FHildHR L L THREIH 2 @mKBREEY

KEEER PRI ERER
L1 REERE ARMERA
(FFLAR REMEEFIE HNREFIE

712Uy AGHEE O EIZEE LTI,

[5-2-1Z&FE . VA7 HGORESE] Tk
Rif=EBY ., KEA~OPEH TV AR EEHER LTS, ShliTAastto BE s 1

BT R 7 Gl L L, £ 6 -2 1R R R8I 2 il 4 & Lz,

£ 6-2 AV RZFHEIZEWTEHMEIXR & UTRE S D HKEREBY

L1

ARMERE

(FFL3E

AREIFIE

6-1 BXRHEREBYMOFEFEFTM

6-1-1 BEOAEMTM

FHIZOWTIL, BREEE DRk 29 4 FEEEARYE « miRFTEL 203D D Bt iR et
MEFEBO= ) U XT7 &M 20 MERFEMGAB (BFRE -0, 3, 20, 125 ppm) KLV
L EWIM OER, HSORHEE 14 BEAEOK T, HEORECEDOMEMEZ = RARA |k
& L72NOEC 3ppm % F\ 7=, 20 a5k 2 W A ANl 247 50 I L REACH #iHI|  CSA (Chemical
Safety Assessment) A % AMZHSE | flfEE L ERENOLBHA~OIFEZZE LT 30 &

HinanZ b L,

PEXY ., BEoO®EHEMEREE (PNEC) (%, NOEC 3ppm % A~ F24% % 30 Tk: L7- 0.1mg/kg-

111 I Y

0 (bW E OFE KR OREEEOBHIBT 2 k8E B4

31 ECHA (2008) Guidance on information requirements and chemical safety assessment
Chapter R.10: Characterisation of dose [concentration]-response for environment. R10.8
Assessment of secondary poisoning.
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6-1-2 (FEEOAEFHTM

MK RE) TH 21 ZHFOAEFEMEIZOWTIE, [Hif POPs %/ L % PFOA & Z DK
BLEME (BT 5 U A 7 Gl E2OBEMA B R ~OFFEETET O TV ImRIZE SV, <
7 A& L7 AT %8 C. BHARENED LOAEL 13 1 mg/kg/day, #HrA(FOAEF T
% NOAEL i3 0.3 mg/kg/day & Of§#2 % Y . (LFIEOIZILEOE KRB~ HEEEEL T
9 2ERIE NEFHEOAETER OB RIS KITTEBICET 25 L3 TWwbhZ Enb,
FAEAF~DAELFIZET 5 NOAEL 0.3 mg/kg/day ZHW\5 2 & & Lz,

R RE OV 2 7 HEGH T, B Z A PIREE & i L TIT O 7o, RE Y720 o IE
BE TR ON B EA P REICER T 20 ERH D, OB, SRR E L TEET S
EMOREY 7= ) OBEEEZ H W TIRELZ1T 9 33,

# 6-1. K 6-2|TR LIzBIRARRRICHICT 21ZAHE. 22Tl 6-3DXHITREL.
KIS DR & L ToO PNEC Z8H L7z, MO ERCHRE Y72V O R ORIV R
EWEFS-1ITR LT,

e FAREAE L. REACH @ CSA H A ¥ U AZHAS & | flifil 7 & FERENOCHHA~DONMTEE
L7730 & L7,

# 6-3 TFIED PNEC

(REM- Y OFEHE PNEC
E glg mg/kg E§
PRI AERERDIZFLIE YR 0. 069 0.14

6-2 BREBHYORETME. ) R H#HEH
6-2-1 RZ|FM. ) RV #HEORIRSE

m IR B OZEFM TIX, BET2EKIEEEYOEPIRELZRD S, ZORE, [5-2-
1 @B, V) A7 HEEFORiE% ] (R L7zHE T ) A BERREREH EomjIX. 22T
Ll e Lz, 72720, @kEES OIS C-2% ) 4 (EHEfGEES%) X REACH ©
CSA A X v A% %BH U TGRE L (%iR), JEHIFED oAb { ST BRBa i b iR g
HE7H1Z PRAS-NITE % Jiiv>, PRAS-NITE |Zi3fHA0A £ TV Ik oo A b s FEEHE
IZ. REACH @ CSA J A ¥ > A% %522 L CHEMAY ~OERBREEORELZITV., FHL
72

32 United Nations, Report of the Persistent Organic Pollutants Review Committee on the
work of its fourteenth meeting - Addendum to the risk management evaluation on
perfluorooctanoic acid (PFOA), its salts and PFOA-related compounds,
2017(UNEP/POPS/POPRC.13/7/Add.2)

33 ECHA (2008) Guidance on information requirements and chemical safety assessment

Chapter R.10: Characterisation of dose [concentration]-response for environment. R10.8

Assessment of secondary poisoning.

NOEC(fi+i#f£)=NOAEL (fA# 1 A7 v k) X MFIRE ((KE Y72 v B R OME)
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6-2-2 BEEHEABRROBRERDMORZFM. ) RV #HER EHHE)

LUT OHERHZBE L T, B HiR BEHER T FIEO M A RER TH Y HEZt DT & 72 59K D
EAEAF LN T2 E DD, PFOA L 2O RUBEME MRS A (BEE) OXMRWEIC
BN EN D EYERIEORI & U THIMAERR~OFERMESRILO 1 SIZFE TN TNDH Z &
5. BRGSO N @O #E W TREZT2 72 b0 TH S,

PEECAEEROESKIEREMIZ, ARMEEELASKIIAETH S, [6-1mKREEEIMOLE
PEEEAR) L V. B3O PNEC<IZFLHEH® PNEC Th b, WAMEEIESENEZZ N, AR
FFEITZ CCHEHFYREBELE. IH04EMMAHENS 82FTOH XiE PFMA A,
PFMA (BT PFOA & (RE) % i L 7= b4/ Ny 28Iy % > Y A &2 ET 508 () .
INHOEYOEBEETY) 7T OKRE ENFRBELIET H L. PECHEETH H/NEWHIREE) X4
WTRICICR D, 2T, BERAERICE L TIX, PNEC 2V/hSWHAMBEAZFE LTRE
A, U A7 HEGH BT T2,

WAV EEO RS T VU 4%, REACH 0 CSA HA & v A% 5BE 2, HHBEELO/ N (8
TR, 7 7%) LHEHROPELZZ T ARV ORISR 1:1 OFA CHEZHHRT
D EWORFESTY A EFRE LT, JEHIERL OMAY P, PEHED O 8 1km O 1
RIS E HERF L7,

X 6-1 \ICARMERHORE ST Y A OB 2 7R,

(wem | [wex] [ mwems | [woan ]

ARMERR

. BHARD FHRORSLRIDMHE) .
....-..,.ﬁgjﬁﬁ\6¥1§1km(f):.l'.-'.)‘z_,..u-
l

--------------------------------------------

X 6-1 ARMBEOREST VA

GLOREE ST Y ANCESE . HRPIRENS HRAY (2 I X%) PIRELZHER 55k
ECHA O CSA A X A% % H3AEM MR 2 PR EY (SUddasimofty) +

3¢ ECHA (2016): Guidance on information requirements and Chemical Safety Assessment
Chapter R.16: Environmental Exposure Assessment. R16. R.16.6.7 Predators (secondary
poisoning). Equations R.16-71~R.16-76. 5% A % > A% 2016 LM HH 3, £ H 5T

20
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B OHEF H1EIZ USEPA DAY 2R 7 A7 ) —= U FFEBICESNT, AR EORE

BETHHE (PRFHEEEY) ThiEE (PNEC) ZH#HatL7-, HHAY (2 I X%) hiEgELh

M REY (RREEESYOMEAEY) PREOHER FIEIMREE 8 — 2 1R Lz,
URAI7HEGHEREZR 641277,

# 6-4 ARMERBE~OREBRDL ) X7 HERHRR

TIRPEE (BEH PEC PNEC
BEH IR TREBHAE 1km) (EETEEEFIRE) - PEC/PNEC
mg/kg mg/kg A
HEFTA " " .
(&8 i) 1.3x10 1.1x10 1.1x10
HEFTB 2.5x10710 2.1x107° 0.1 2.1x10°
HEFC 5.0x10°¢ 4.1x10° 4.1x10®

I AREHERFS, R I A EHRT HAEMOREFEIRE & LT local A4 —/L & regional A7 —/L
DI IAREDOFEHMETRDHK LTS, T2 TiE 2010 FROKXE MV, I I XRAEL
L Tidlocal A% —/L (HEHE S ¥ 1km O Y 7) OfEfEZKD, local & regional Dfi4%y
ITRYES S O —B LOBMEOREHEGHIE R L7,
35 EPA (1999) Screening Level Ecological Risk Assessment Protocol for Hazardous Waste
Combustion Facilities, Peer Review Draft. Chapter 5 Analysis, 5.3.2.4 COPC concentration in
Mammals, Birds, Amphibians, and Reptiles.
7o72 UASCHRIE 2021 4F 11 ABEE R T 7 FMRTH 5.
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7 FLHEEE

PFOA BH#EWE CTH D 8:2FTOH (ZoW\W T, —HEE3EE L 0 (230 [ OHILA TR [ e ds o ik
ZHME LERY ~—FMOFERE LTSN LW E DR S -722 & 25217 T, Y4
%R LT 72458 O NMERE L S IRIFEEMIIR D15 kD U 2 7 2 HiGt LT,

8:2FTOH MO PFMA F & kD 8:2FTOH OFEHRIL. 8:2FTOH % Fv T PFMA H[# <
ZEE L TV A HEES A O PFMA HEORRFEFEE B . PFMA Ff#{&% H T PFMA %
BETHEEL CO 3T THD 2 Lnb, 20 3 @WETOPEHIFEL O RET i, ) 27 #i %
177,

AED Y 27 FHIZI T 5B E Th S 8:2FTOH (X, BEEEH I LAY+ T PFOA (257 fi#
ShFED, LIeho T, BREPICHHE Sz 8:2FTOH 2 AR ERIEEMICRAE T HBICI1T%
DaED PFOA IZZL L TWD &E L, PFOA OFFEMIFEHEZ W2 U 27§l 21T > 72,

NEFOAFVEGHRICBEI L TiX, 2016 FIKERERET (U.S.EPA) 238 E L72fE KD
PFOA OFEFEREEIC IS X . 0.00002 mg/kg/day & #% 0 O EMEFEE L L THW-, £k
WANZOWTIL, AEMHEOBEMICE LI ERA G ONR0 o7/, EitoRnaEHE
FEAM{E 0.00002 mg/kg/day W AEEUZ IS 1T 2 A 5 E & L7,

FFEAMIX, 8:2FTOH K& U PFMA H /R DBl 348 1C K 2 25 0 S K& UMk AR DR
WNEHREIZESNT, 2D OFEHIEN S KA~OFEHBEZHEE L, 22 odsHiEE L O
BRETIRES LY NORBEEZH Lz, TOME, WINoOBEHFEEDICB W T L REE
X EERHGE A TR . U AT RBRER L EHEE Sz,

EAR R B OV CIE, BERAERE R O B3E L FFLEZ T SR & Uiz, BIEOFEMEERIC
B L CiX, BREEE Ok 29 FREEE MR - mIRAMEME L )0 b SRR A R A
WhEEOa) Ly X7 E AW 20 HEEBEERBROMRICESE, BEEEE (PNEC) %
0.1mg/kg-fEZEH L7z, 1FAIAIC OV T, [EE POPs F55/RIC L 5 PFOA & % D & O BEHE
WEIZBT 5V A7 Tl EOEBRARR~OFEETET N TV EmRICESE, w7 ADR
B2 X % NOAEL 0.3 mg/kg/day #H\ 5 Z & & L., BEEARERICKHST DIEHEHEERTED L.
PNEC & LT 0.14mg/kg-ff 25 H L 7=,

FREE NI, PEHEIRED DAY & PR O B 2 2 7 WU O A & 101 TR T 54
B ) AETEHRMESOEFIRE (PEC) Z#E L7, HFRE (PEC) %, MHk4ReR
WZBW TR EEY (27 7%) PREAEE LT,

etk A RERICEB VT, BET T U A L PNEC O3haWT, AREEE EEH) Zmkide
W ORFEEL LT ZAZHEILTZE Z A, WTNOHHEEZIZB VTS PEC 1 PNEC % FE|
D, URAIERER L EHEE ST,

ARFHIAE RIE, Bix RIEZBE W HEEHE TH 0 AHEEMEZNET 203, EARMIZITZ 2o
REZENTWD, £7o, 82FTOH OME{LFHIMEIREIZB W T, ZLER BCF 2250\, X
50X DB HMEMMNLEAMEZIE L TWDN, AKEICOWTITHELME & O 5 %Y
PHaHER L, BCFIZOWTIERKNEOEAIZL Y, ZRAOREL LTW\5, 7k, KoclZoW
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X EPI Suite IZ X 2HEFHEZ HWTWD S, BB ORISR 2B SN G, 18 RSO HESE
FHPHANOFREMENH D Z L ICHERLETH D,

BREEHEH &I oW T, [4-2 PFMA iR kO 8:2FTOH ] (X [4-1 8:2FTOH| DORIGE
LEZ LMD, 14-18:2FTOH ] OFEFT A O TR LIS 6 OFEH & T4-2 PEMA 1]
RHkD 8:2FTOH| DOFEFT A ORGP O OPEHA —ER D FREMERHVFL L DD,
TNENDTA THA I NAT =V nbOPENEZBE LI Z2MOHE L e TS, £z, M
ENBREEE T HOPEHREE AW TV D AICOWTIE, 1995 405 8E L T 5l B4
W/ NGO FTEEME R B D720, LTORELZE S, B 21T 72,

BIEOLFEOPENREUE EU OF 7 44 NMERREIZ A ARD 2006 4-~2007 420 PRTR 7
— IS EMERIToT2bDThH D, Lo TZ 2T 2006 ELLEIIM TR EOHEHIRE Z ]
VY. 2006 FELIFTOHEHEREIZ OV T Li et al(2017)36% 2352, (LFIEDOHEHRE DO 1 2 1%
AT 10 5 0fEE W E 21T o 7o, BEBLA) HBUE (1995 ~2019 F) £ TOHIMF
BIPEH EIZE NI, Al CTHWZEEHEDOR 1.2 530UE 29 5& 720 . WTIhoHEIzEN
TH, 3OOFEMENTA L BRAEEMICKRT LT R 7BER L EHEEF STz,

F7-. 8:2FTOH 75 PFOA ~D iz B L C. AFEAMH I [8:2FTOH 23 Bz HP I HEH S,
Feilg - BEULARIZEIERIC PFOA (& L) T2V AZHHALTWAH2, 82FTOH A KA+
T PFOA \Zhfifd 5 Z L &#&E L, [82FTOH MAEEIHICHEH &, EHIZ PFOA (2414k) &
D2 U AR THEET AT o 125 B0 MR R ORI BB~ DB LT, VA7
BNV EEMER LTS, X512, AFHIiClE 8:2FTOH OBREEF TO/fif - MLk EEEL
7. 2E PFOAIZZELT LD EIELTEY , ZRMOHEF L 72->TnD,

36 Li et al.(2017) Degradation of Fluorotelomer-Based Polymers Contributes to the Global
Occurrence of Fluorotelomer Alcohol and Perfluoroalkyl Carboxylates: A Combined Dynamic

Substance Flow and Environmental Fate Modeling Analysis
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8 HEEH

8-1 IFELEDNEDRE

LI, INITE (2007) ~Fh% 18 SFFEBREIICHANPAIE S LA OA F IR « U 2 7 3l
D T2 8 O EHENE W OFEA J OG- A & — L DFENLGREHE E] OO TH 5,

5.1.3 [FEEDEDHRE

FRTHBRREZ LI, EREEESY TH HITIIEIC OV TR ) A7 SR E K R RE O
WANE IR T, G E L0 BARICRET 2 0ERD 5,

ARIZERT 5% OO N OXIREERET HIT Y 72> TE, HaxREERHA 9 M, K
FAETIE, LTO 3 20BLA L 0 AL OCNEEORERETHZ L L LT,

O H-FERELTYE S LI3HE -ESTYERY O EOAREE=2 ) 7
DOFEBPT —ZBHFOHNTND b O (BRYEEHIZISIT 5 Ho M - mEREYEIC L 2%
HENBEICH SN E 2o TN D T720)

@ BARIZELSHTDHHOTHY, AT SGE Ly ((ERBREEEY) THhH 2
ENB ., NDOATEREE EAWERBOER Y BIANLOTHD Z L, A RFRIIIRER S
Ll ben,)

@ AEERE., AMSOAREOMANMIONDS O FEOME, fHOBRE K ORE L % E
TOHVENDHHT-D)

(1) ABMEEFFLLE

ARMEOIFAFEE U OBBIEHENEZ 2 b, BARRFICAELR - 97 LTV S EILEIT
B=HETHT RXIA N, AF AV THD,

INHDIL B=HE 7T ATAMRE R ORI LTV D 72837, HARIZIKS 4 LT
WATETIT AW &l L, SRt SfE D4 LT,

R A NV IFACHRE D S HE T O EHIRICAER LTV A0, ARBICHOWTIIARBAZRESS &
2387 b | G SRAE ) B4 LT,

A2 VAR, AN, P, SINESEN D R ~UE R R £ TO B RO KR
R OWEFNHEICAR LTS3, A FAVIEIA UV, a/vu, ~"E, Xa, A 15 EHRL
TEY, A XOERENPHRE S TNDHO, ZD7), FaEEmMAIEE L TR A 2 xtgfE L
THZLELE,

3 BREEA (2004) 6 MIEHERA VEEEEMINE (BEEL QT v 2 A EE) WEH
http://www.biodic.go.jp/reports2/6th/rakko/index.html
38 HEb (1996) HA#KEFR - 1FFHHEL, FiLE
39 BRETA (2001) HRERLLHAREMGRA EESYHE (XA U ARHE) &5
http://www.biodic.go.jp/reports2/5th/sunameri/index.html
10 BREEE (2005) PRk 14 NSRRI BT D B AR AR WS IR DU AR A 2R
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LTS, AF A OAERRFRFEZ R Uiz, 2EFMICIX, KER 60kg, HAMEIZI—HHT-
WIKEDOK 5.5% (2.75kg) #H\HZ & L& L=,

B 5-4 R T A DEBFHREFE

EiEs ERRE £ A &(cm) AEkg) | Fdn
KE®D 52~ |a/i0, vadF. | 135 ~
2gay | 58%F FUUOEAH, | 1554
Neophpcaena (K= 60kg | €H. 1 h%E. #2 | & 135 ~ |45~55% | {K 23
Mw%mMntbﬁﬁ@W B, VLTI EFF® | 1454 50~604" | £ 41
g]2=5) 41 150 ~
16038

(2) ABHIZELEE

B AU E L RO M (B figtE - mE i) 2R 0% —ffrE(LFWE CH 5 DDT
. PCB 25044 X VHOBAEAYHTOEEKROREI LD E, £, A X4F, £V
FETEWZ ENREIRTWS (M 55 2H) 42

BEEYBDA AL UEBORE ERthADHEEHYDLDDTIRE

(BEEAEX7=Y, ppt) AFROBE
£mons RESR 18 22-66 ng/e-HiRW
i 39 pping
= TR M7 DM s5x 18-84
Ha R TARXS nd 7 A TY 5 2800-14000
ke 200 PRF nd-37 THh&ZS  83-110
B rraxs 5000 lo¥ 16
%:” 2600 @ZKEH""’CDEZE K/Ck  nd-170 18 F 5700
(97 3200 v (= 140-16000 )32 86-170
fﬁi:’;i b EBM 1300-19000  ALPLy 7000
Ed g -1
i Lo £k (ZETH) s TEIR T 999) ifi/ 5516 4
i g 57
=g N WUT (1999) N7 FHZR 1000-3500
raiie L ZaH 3200-16000
FaouIan 6820 7,(2, 51000
EER-E 2 430 7][7:7 (Igﬁ) s
% orn 380
<, A BEIFELYORE (ppb
g - 41000 (ppb)
+EIL L 210 #8315 (2001
TFTAUHFYHZ 93

B 55 HEEHYHPODDT RUFAAFIURE

BRIEE (BREDT) OBEAREERARELMEHREAE (5 3E. & 4B) S oML (IFLELFERAE
“uBIZ AL ARMIIHBETARIIBWTRLOMA v 28BS ho-fiEixY R Tho7=
(X7 5-6 B HR) 44,

41 HEHS (2005) AT A Y HARDED

http://www.jfa.maff.go.jp/kokushi_hp/H17genkyou/H17syousai/53.pdf

2 ZHE (2003) HEBHHIRORFABIZI5IT S POPs O A FHE, BREMLFERRS, &
12 RIS AR EEHE (B18). p. 448-449.
http://cse.ffpri.affrc.go.jp/myasuda/papers/2003b.pdf

$8 ZH (2003) BYEEHOEEFEEY:, FRKFEMEEEE I —
http://cse.ffpri.affrc.go.jp/myasuda/archives/seminar030207.pdf

# BB (1988) I 3 [nlHAREREL A AREMENE BY omiE (T EEEE
http://www.biodic.go.jp/reports2/3rd/ap_mam/index.html

% BREEE (1993) % 4 [HlHARRELHAREMENE B oMEE (ZESERHE
http://www.biodic.go.jp/reports/4-02/P2_000_3.html
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FYRFARCHSPSGAELL, HRANICHRSAER LTS, TOLEIIMONEEY
LHIELTHOMNE RS TVDHRENZ Y, Y xid, FHI L > TEHOBRER AR | R

T T ¥ T "
\ | \ \ \ \ \ o
\| AL \ [ b i
|| mimEnRmRRLEANE (1093) || F4EEAWAR S ERRE (1553) s \r‘/;‘) *\
| oo | oms 157 Yoy \
Vulpes wilpes Mustela ttatsi (& - \
25834 ¥ i/a 23854 v a ? \
AHIY—ER/LTLS ATE—SEELTLS \ 3 .-‘71 ! \
i, RO - ilEn s [ | g;- \ \
Do BAFIE b HOTNEES .o ¥ 5T 3, S
"\
\
‘I\
I'\ =3
B
1
| \
\
\ )
- !
\ R Rl
\
g \ e
\.
\ :
“‘,“\1_“:./ \ 1“1‘(5{;;“ \ \‘ \
o g > dah
'“Z“mﬁ“ \ [ e 2 \ \ \ \
\ \ :
L\ \ L \ \ \ \
~ s \ v L ‘
e X
o
EID S A 5 F
T ” T ¥ —
\ \ v
\ | AL E S
\ RiQEZAAFEERRAR (19953)
1o 7
Kortes melaspus
1L5M2A s ¥a
HHAY -V ERLTOE
i, EMEROERMAR 51 36
HMAE DB A,

MER56 FIYRAFF.ToDRTAY
val

IRIEIT. 1993, £ 4 O BRBRIEREER
BUsHhAELERELY

Eﬂl_l:_'li

7.

FE, BEY, ZEORRELRES 50, BICHR X VE/MUSHEHET D,
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ABZFETUHEXYRIZRWTHAA v 28RBS o= 4, ARLEHIZHMA LTS =K
A ZFIE, HEOHENRETHDI-DITHENEATE LT, AEBIZOWTIRIZEA D)o
TUVRYN 45,

TN, =Y 7a T o OFEOPREEIZEY, L LTEMEERE IS D L oneEo 85%
B, ZOIHLRXIFEN IEITHDLZ LN G- TEY, ARMENRRVWVETHI EEZLND
A, M O =R T o TIIAEM A U TEP ORWED 87% %2 ), TDIBLITLAENRRE
ETHHEWVWHIFELH D B,

PLEXED ., iiROBEREIZIEETAHLOL LTHAMIZIEORERME LTEFYREZEEL,
BT LR T A—4 (B, KEZ) 2L TFO7 03 Y rOARENE#EE Tz, K
# 4.5kg, —HOEHEZKESH- Y 0.069g/g (Kfi/day (hER) & F%iE L7 45,46,

BFE 57 THF¥YUROEEZHEFE
BiEa BEEE £ R (cm)| B& (cm) *E Fin
FHE YR N, RE. N N ' Skehil
Vulpes vulpes 0.069g/g/day Bd B3 56~63 35~41 Q tkehiTie
%gg*zzﬁﬁ‘\;l\ 6~74
N i PE
FHEYR (RE13%F)
FAEYRS = o |HBTHH, RE, - - ~
V. v. schrencki g; 5T BEY. REIEK, . St 2.5~10 BARET S
7 ARDERBLELR FtF A
<% L
RUEFVER pr—sT =37 52~76 | 26~42 | 4~7 [|I1FITHBE
V. v. japonica = BEREICE>THE T6EIMFE
5 YIS S Son
PLEDIZFBOFEORERSRZ TR ICER L=,
Rk 5-8 (FEEBOEDETEHER
B7E (DE#;;:LJ&U‘/ @A zk%:mﬁ B REME BY
ABMEELE | E=H47Y5Y A X O
R XIAILAH A O A
AF A1) [@) O [@)
ABERIE | FYR @] O @]
TV O (@) X
A 3F O O X
--------------------------------------------------- €72 it < G B

46 T.S. EPA (1993) Wildlife Exposure Factors Handbook
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=2799
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8-2 BEEARRICETIEXRHEBMOE (FREHEEEY) HiRE PEC O#EIAE

Vel o i U R B O Tl A RER O BES & U T T OB A AEE Li-, ik
W LTI %% PRIEAEYME LTI I RS2 AT/ (£25) 2H8ET5,
i — (LAY — R ESONES) — [EREEBCERKE - WAMIZILE)

TIPS HHAEY) (R I X)) PREZHEG 571512 ECHA @ CSA T A 42 A1
. ERAWEMET 5P EDY (SREEEYOEAEY) TiREOHER 71513 U.S. EPA
DERRY A7 A7 ) —= 0 FFESITHEDO W,

(1) TEPEY (22 X%) PEEH

PIFORXZHNCEERAEY (2 I X)) PREOHEZ1T-o72, I I X 1IEORBEEL, M
BRAK 7S B IEME L7 2 S MR IRE R OHILENEY (HEEEL %) OMENEE LTHRE
ENnd, 23 X BCF OHftF AL, logKow 1 ~8 i IO STV 5,

BCF, earthworm C'pormmrer + Csoii g eut COI TI]SOH ¢
i = (Equation R.16-75)
198, : CONV 4,
BCE iovorm = (0.84+0.012K )/ RHO,_ .. (Equation R.16-76)
CONYV, RHOy (Equation R.16-74)

soil
F e - RHO

solid

RHO,;; = Fsolidgyi; * RHOgy1iq + Fwatergyy - RHO ygter + Fairgo - RHO iy
(Equation R.16-1)

RL Bl HLAT i

Ceartbworm i i X\ qj{)i%&i: ({E%%/\Q# A ) [mg/kg th]

BCF’&aan(er \: ‘: X‘@ Ett@{%%ﬁ{;ﬁﬁ ({E&ﬁ%&\— Z) [L/kgwwt] it R16'76

Cporewater Eil &‘%ﬁj( EF‘ {)}-%Etf [mg/L] PRAS-NITE *E%‘I"fﬁ X
n

47 ECHA (2016): Guidance on information requirements and Chemical Safety Assessment
Chapter R.16: Environmental Exposure Assessment. R16. R.16.6.7 Predators (secondary
poisoning). Equations R.16-1, R16-71~R.16-76. 4% A & > A1 2016 FEfRNH D, £ H
HTIHI I AREHEDN, IIXEZWETLEMOREZRE L LT local 24 —/L & regional
AT —=N DI I RREDEEETRD Lo TWnD, 22Tl 2010 FROXE Hv, I3
APefE L LTl local 27— b (HEHTRD O ¥R 1km O U 7)) OJREA RS, local &
regional DL/ T EYEEHN b 5 — Bt EOBREDOPEEHEFHTE M L 7=,
48 EPA (1999) Screening Level Ecological Risk Assessment Protocol for Hazardous Waste
Combustion Facilities, Peer Review Draft.
Volume One, Chapter 5 Analysis, 5.3.2.4 COPC concentration in Mammals, Birds,
Amphibians, and Reptiles.
Volume Three, Appendix F, Table F-1-5.
T2 UARSCIRIE 2019 £ 9 HBIELE T 7 MilTH %,
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GiRea G HAL fE55
Coi b i i [me/kg wwe] PRAS-NITE 43 -
)
Feut I I ADHELEAMNE S (kgawdkgww 0.1
CONVoir M oD I - WL R D R IR AR AL (kg wwd kg dwl X R16-74
RHOearthworm X I XDEE (kgwwd/L] 1
Folia THEERE O R EEIE [m3/ m3] 0.6
RHOsoi TN L g [kgwwims3] X R16-1
RHOsiia [EFE2 [kgawdm?3] 2500
Fsolidsir THE E A O R BEA [misolia3/ mson?] 0.6
Fwatersoil THEKF O R EEIE [mwater?/ msoit?] 0.2
RHOwater — X% [kgwater/ Mwater?] 1000
Fairsi THR RO R EEIA [mair/ msoi®] 0.2
RHOair SRR L (kgair/ mair?] 1.3

2) TREHEEY (V5% DREHS

ECHA @ CSA KA # 2 A% 2 XXV _EALoREA A PR ERE R ITIE STz
W, HEx R BEWEEHZ B U A7 ) —= 0 FEHITFRED R S VTV D EPA @ Screening Level
Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities (LA T, EPA
FIE) #RAE L7 ., EPA BIETIE, BB & logKow (2 X » TH¥E S 7z FCM(Food-Chain
Multiplier : EEEHRE) & HIV T, AR R, KIROBYEEHI I 54 528 B o A Wfi
DEFEELZRDTND, RHETIE, FCM ZH W72 H&MAY (Omnivorous Mammals and
Birds) HREHEIFIELE 7 THIRERHEIOSEICTLZEE LT,

FB7 T PREIILLITONTRD 2, EPA FIETIIES ZI3MEMEOREEISIZET S & S,
F7 7 PPRE (CmoleWW) (3, I I XREIHERMEAD O FCM3 23 U, BERIEOREEIEIC
ArET 2 I I X2MRT 570 aN YO FCM2 THl> TEMEEHIZ LD RMEEZ ZET 5, A
HERPAUT, S I XHOf, YO, HESEER KN L DE T T ~OILEWE OB Z
ZHROTINE T2 EPA FiEORITHESE | I I XEOREN S OIRMEOHO I Flg b L7z D
Th D,

72, EPA FIETIEH, I XOBYTIRENOGEZ ZOBETRENEHIND, £D72D,
(1) TROEWEREN—2AO I I APEEWEIRE 2 X I AR EA £ IR E &~ DHELR
BTt o2& T, BEEN—2ADO I I XRREEZRD, TAMUA L, TATKRDOAEN
HEAN—AOE7 THRENOGBEEN—2AOE 7 ZHIRE (BRONEEAEY O RERE) %
BT %5, FCM iZ, logKow IZ K-> TSR 8-1 b+ 5,

J

J

49 Zhejun Sun and Hao Jiang (2017) Nutritive Evaluation of Earthworms as Human Food
29



<1 O Ut o W o

(0]

10

11

CmoleWW = Cearthworm X (FCM3 / FCM2) ,/ CONVfat-wet

CmoleWW D E 7T L EIRE (mg/kgww)

Cearthworm  : (1) @ 3 I AH{LEWEIFE0.0734 (mg/kgswt)

FCM3 D MERMEAEY O RYEERE, logKow (2L - T, # 8-1 TR®S
FCM2 s HEMEAY O EYEETREL logKow (2L » T, & 8-1 TR

CONVfat-wet : &7 7 OHiE ) EE~OWFRE
37 (REEE H12 EEBHAEEYM DX A F 3% o A EERR AT EOT
FAIDMEERLYD)

# 8-1 FCM H KO

B A8 D SR B PR BTl 18 D R EPE
log K FCM2 | FCM3 | FCM4 log K FCM2 | FCM3 | FCM4
| (ER) | ER) [ (AR) * | (ER) | (¥R) | (AR)

2.0 1.0 1.0 1.0 6.0 1.0 11.0 16.0
2.5 1.0 1.0 1.0 6.1 1.0 11.0 18.0
3.0 1.0 1.0 1.0 6.2 1.0 12.0 20.0
3.1 1.0 1.0 1.0 6.3 1.0 13.0 22.0
3.2 1.0 1.0 1.0 6.4 1.0 13.0 23.0
3.3 1.0 1.1 1.0 6.5 1.0 14.0 25.0
3.4 1.0 1.1 1.0 6.6 1.0 14.0 26.0
3.5 1.0 1.1 1.0 6.7 1.0 14.0 26.0
3.6 1.0 1.1 1.0 6.8 1.0 14.0 27.0
3.7 1.0 1.1 1.0 6.9 1.0 14.0 27.0
3.8 1.0 1.2 1.0 7.0 1.0 14.0 26.0
3.9 1.0 1.2 1.1 7.1 1.0 14.0 25.0
40 1.0 1.3 1.1 1.2 1.0 140 240
4.1 1.0 1.3 1.1 1.3 1.0 13.0 23.0
42 1.0 14 1.1 1.4 1.0 13.0 21.0
4.3 1.0 1.5 1.2 | 1.5 1.0 13.0 19.0
44 1.0 1.6 1.2 1.6 1.0 12.0 17.0
4.5 1.0 1.8 1.3 1.1 1.0 11.0 14.0
4.6 1.0 2.0 1.5 1.8 1.0 10.0 12.0
417 1.0 2.2 1.6 1.9 1.0 9.2 9.8
4.8 1.0 2.5 1.9 8.0 1.0 8.2 7.8
4.9 1.0 2.8 2.2 8.1 1.0 7.3 6.0
5.0 1.0 3.2 2.6 8.2 1.0 6.4 4.5
5.1 1.0 3.6 3.2 | 8.3 1.0 5.5 3.3
5.2 1.0 4.2 3.9 8.4 1.0 4.7 24
5.3 1.0 4.8 4.7 8.5 1.0 3.9 1.7
5.4 1.0 5.5 5.8 8.6 1.0 3.3 1.1
5.5 1.0 6.3 7.1 8.7 1.0 2.7 0.78
5.6 1.0 7.1 8.6 8.8 1.0 2.2 0.52
5.7 1.0 8.0 10.0 8.9 1.0 1.8 0.35
5.8 1.0 8.8 12.0 9.0 1.0 1.5 0.23
5.9 1.0 9.7 14.0

50 EPA (1999) Screening Level Ecological Risk Assessment Protocol for Hazardous Waste
Combustion Facilities, Peer Review Draft.
Volume One, Chapter 5 Analysis, Table 5-2 FOOD-CHAIN MULTIPLIERS.
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