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2 PFAS OERHIKZFICBET 50 IL—T7 7 0—FORFHKR

AR RS ES (WHO) | KIEBRBEPRFE )T (USEPA) M ONBERJN Z B 45 (European
Commission;EC) IZ81F 2 EKEIZBIT % PFAS D7 V—T7 7 7 a—F OREHRIL %
VI FICHEH T 5,

(77) WHO

2022 -9 A, WHO BREIKKE T A N7 A AAERD T2 O 5 30E TECEIK R o
PFOS 2, ONPFOA| DX T ) w7 L B o —hRNAFE S iz, 2D H B PFOS J Y PFOA
o L& 30 FHO PRAS BIEME S, BIEOFH AIREZR L THIE TX,
I E LT PFAS 2FHTHZ L3, TNOLOBRBEHOSTANRTETHDL Z
&b, [HPFAS] & LT 500ng/L ZHRL TV 5,

(1) USEPA

2022 4 11 H. USEPA 13'ZEMEIKIEICHES X, & 5 WG E M Y A b
(Fifth Contaminant Candidate List, CCL 5) D&M AZAFK L=, U A MZ
IZ. PFAS W7 L—7"L LTEENTZ, PFAS VNV —TDERIILLTO LB TH
% (RRWE—BEOME S ONGER), 7ok, KEFCEKBIHIOME (CCL 5 L5 —
B KRR 2 &) 12OV TIE, Bk 1 23Rz b,

DLTFD 3 oDiED 5 B &y 1 o2 &b E (T CIoHBEERREICH 5
PFOA & PFOS %[&<)

1. R-(CF2)-CF (R )R’ CF2 Jx ONCF #4337 & HEafRFETH Y |
RIEZWVWTNHKETH- CiT 220
2. R-CF20CF2-R"  CF2 ¥{/ridmiF & HEfIRFETH Y |
REOWTINHEKETH- TER B0
3. CF3C(CF3)RR" T XRTORFBIFAEFTHY . REFTVTILL

IKFZETH> IR B0

() EC

2020 4F 10 A . EC 1% THEppe rTREME IS AT 72 b S BkIE [Chemical Strategy

for Sustainability]| ZAERL. FOEIRKZRXHED 1 -2& LT, PFAS (Z%f

L. ZNV—7T77Fu—F%&uH LIS 21T 5 F#PrEShTnd’, £ LT,

[E4F 12 HIZS8OE S AV RIN B KRR (Directive 2020/2184/EU) Tik, 4
PFAS [PFAS totall] & TPFAS &EF [sum of PFAS]] &\\9H 250D PFAS 7 /L—
TEYEEN R STV DY, 2022 42 10 A, ECII/KERMHIE S, BREEALE LER
4 (Directive 2013/39/EU) DWEZRE /AT LIZ°, BRELWEILUEM (EQS) &L
T, BRMESHZEHE (BFSA) O E LM EMEIE (W) 125X,

! https://www.federalregister.gov/documents/2022/11/14/2022-23963/drinking-water-contaminant-candidate-list-5-final
2 https://www.epa.gov/ccl/ccl-5-chemical-contaminants

3 https://ec.europa.eu/environment/pdf/chemicals/2020/10/Strategy.pdf

4 https://eur-lex.europa.eu/eli/dir/2020/2184/0j

5 https://environment.ec.europa.eu/publications/proposal-amending-water-directives_en
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1 PFAS

P Jf%Ek (RPF) % W7o FExt e T 7 'r —F 12 L W | PROS, PFOA % & i 24
O PFAS DG FHE T, RIRAKDERELIPREE « PFOA % & 4. 4ng/L, EMIEROER
& : PFOA % & 7Tng/kg wet weight MER SN TV D, IEWEIZHOW TR
2RO &,

3 HENEICBTAE8HEKICZRIEEBEDETIRR
PFOS, PFOA (29 2 8B B EEMEDIEH, 246 LSO B EMHESE O ERDIUZ DOV T
B F Lo, ok, BIUEGHRIZIIKS 22RO &,

121 FEAMEICH T DECERKIZER D PFAS O HIEEAESE OF%E R
E4 % X GE H A i % TDI %% S
[2022 4F]
. GenX 10ng/L Sne/ke/d | ka0 Ok 90 St
(USEPA) X A AR 2. 04/169 %/ kg/ )dayﬁ(ﬁij:X}i .
0.0354 L/kg/day (PFBS). Ak D
PFBS 2000ng/L 300ng/kg/d b (B 209
[2021 4F]
o, oS ong/L ?ﬁ?ﬁi? R i 0 fETREL 0. 031 /ke/d. K}
’ ’ KOFEFEFE (FIXE) 10%
. [2015 4E] 12 PFAS {Z9~~T PFOS
T s
PRPeA. DFHxA, PRHpA 100ng/L - L C. PFOS ziﬁ%%%@ﬁiéﬁi . PFOS
PFOA, PFNA. PFDA & PROA LUSHOD PFAS (OFHES — 21
’ ’ BHNATWBTZD,
[2020 4F]
- 4> PFAS 500ng/L - SRR T Fa TSy
(European BDO4AK (totality)
Commission) SIEWEILC = 4~13 DF UL T )L
PFAS &7t 100ng/L - Fa R VIR R OV T LA
JVR CEE, 20 R
e 1 e PFOS [2018 4F]
Z&gmﬁ: PFOA B 4.4ng/kg/w | 1 ROV T TV THURMIE T % =
(EFSA) PFNA (TWI) v RRA ‘/} LT W (&R
PFHxS BIE) #3HE
F—A KT
F e ma— PEOS [2017 4F]
—Z v R PEIXS 70ng/L 20ng/kg/d | fKE 70kg, —H &7 b EBEE 2L,
HOME KK K KD FER (FI4E) 10%
(FSANZ)
PFBA 10000 ng/L | 3000ng/kg/day
PFHxA 6000ng/L. | 1840ng/kg/day
PENA 60ng/L 16. Tng/kg/day
PFBS 6000 ng/L | 1640ng/kg/day
PFHxS 100 ng/L 30ng/kg/day | [2017 4]
KA PFPeA 3000ng/L - {RE 70kg, —H H7= 0 EHE 2L,
PFHpA 300ng/L - K DOFHHL (FI4ER) 10%,
PFDA 100ng/L -
PFHpS 300ng/L -
HAPFOS 100ng/L -
PFOSA 100ng/L -

3 H RS K OVTDT 228 1 S OBA Ikt s o A& i
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(BIFE 1) RESRHKRHISONT

KEERAKFREN (CDULNT 1/2 Understanding how S EPA

.. 1 DRINKINGWATER o
@ EXEIK DB E R Z U X ME REGULATIONS a—
(ARE%E L OBBE—EEY - FEBICLDIEE) Pz (—
=529 & &) X b Contaminant Candidate List (CCL) s e e .
* 1998FENMS5FE(CIBIRE L. 20228 (C(FCCLSATR PFAS )
- CCL5 : L& 7018, MY 121E (PFOA/PFOSZRR< .
GEFB] RAHBRMBEOE. CCLAR, sl R

BUF D3 DOEEHI DIz DFT—FUNE - 5
v BRMENAERCEEZREIOREN DS,
v BRMENRETZCENMSNTVS. XFERENAREGE LB SN2EERD
LN TRHKRICHEET DEIEENS.
v EEBEEOEMIMTICENT. BSRMEORHN. NHKREFBT DAL DEEI X%
B 2BEEIRETIRMT S,

O KMRFEREE_S > JFEA|
Unregulated Contaminant Monitoring Rule (UCMR)
« CCLEUZDMMDELEZ SR 29 PFAS
« 2001 N\ B5ERIE 151 D)L & LTI 1 )L ENE g@ggﬁyd
+ 2022~20265F(FUCMR5Z EHE ({bFHE30TEZ 3T 5R)

[5EFB] AHIFRE Regulatory Determinations 7O R (CKD.
CCLOB 2L EE5DDBERMEZREN Y DHE DHIRE

BEXEX REGULATION |

@ =5 1FEERBIKAZEI National Primary Drinking Water Regulations (NPDWR)
- PEVITIE - SHERIRIEYAE - BHEFI3E - SIS Y161E - BHLEYS53 - IRETIEYE4TE
(EF] BiE. B# (UL (RNmEILH) DRE
[JNEE] #RH). BER
UKEEEE] BEEE. MCLEERBOEAD

PFOA / PFOS
(Q022EF1RETIE)

For more information, visit: epa.gov/safewater
HE  https://www.epa.gov/sites/default/files/2017-12 /documents/epa-regulate_drinking_water_contaminants-final-508.pdf
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KEEREKRS (CDLNT 2/2

TR ENRIIKE Safe Drinking Water Act (SDWA)  DREIHEREDI=HDAIEKE DI
(E#E : IRIBRET Environmental Protection Agency (EPA). HITE : 19744 —tR1E : 19864E. 1996%F)

@

17K AR A National Primary Drinking Water Regulations )
BEME (WY / BHEH / HERIBIEY) / E6EY / BHALEY) / BETHEYE) (CDWNWT,
UTOBIR, B (U (FULEEG) &5E

O R ABLRLANILEE =
Maximum Contaminant Level Goal (MCLG) RERICURIHIRNERSNTLDH, Biffen3fE
B R AT SRE DR B o ke LA
Maximum Residual Disinfectant Level Goal (MRDLG) - \ TRETE
O R ANBRLNIL =
i Comtaminant Level (MCL RS2 0
aamom -ontaminan meve (McL) — BAT (Best Available Technology)FIFl. JUIBEFI% 25
B RBHIRATTERE XMCLGICTEBRIFEDIS
Maximum Residual Disinfectant Level (MRDL) ENAEMBEDRE. EEFENA ZXT104~10 0 RE|
B U < (TR fTZ&fF Treatment Technique (TT) ) [PFOS/PFOA] 20224, MCLEARFE

SERNWEDOME XMESICEZSY IR ORMENRR DIz, SHB(ZES40 CFR 14183BD T &,
(Bt MBEO—H] - BEEIBOTG>TIVAE - FEHIEHIMCLEIDEME =>MCUER =@ (Lik)

N : :
[ o FEATE G A | f2ERENES Health Advisory
National Secondary Drinking Water Regulations Eigi (())'.224 i%1%Eﬁ’)(*A‘VK%EELJkOD_S(‘J‘%&‘C(‘O‘tTJL\ }
i;g FOEE (EDS=. THZ) ] Cemy. 10 B DR ES(CRT 215 kiEM
\ REE 0K BN BF) ] | PrBs:2000 (834 : ng/L)

J

SESR © https://www.mhlw.go.jp/file/05-Shingikai-10901000-Kenkoukyoku-Soumuka/0000033778.pdf
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(Bl#K2) ECIZ& % EQS HEE XEME

EC 12k % EQS ttiEZR  %I&:M'E (24 PFAS)

53 eSS WEA W& CAS &5 EU %% RPF*
Perfluoroalkyl 4 Perfluorobutane sulfonic acid PFBS 375-73-b5 206-793-1 0.001
sulfonic acids 5 Perfluoropentane sulfonic acid PFPeS 2706-91-4 220-301-2 0.3005

6 Perfluorohexane sulfonic acid PFHxS 355-46-4 206-587-1 0.6
7 Perfluoroheptane sulfonic acid PFHpS 375-92-8 206-800-8 1.3
8 Perfluorooctane sulfonic acid PFOS 1763-23-1 217-179-8 2
10 Perfluorodecane sulfonic acid PEDS 335-77-3 206-401-9 2
Perfluoroalkyl 4 Perfluorobutanoic acid PFBA 375-22-4 206-786-3 0.05
carboxylic acids 5 Perfluoropentanoic acid PFPeA 2706-90-3 220-300-7 0.03
6 Perfluorohexanoic acid PFHxA 307-24-4 206-196-6 0.01
7 Perfluoroheptanoic acid PFHpA 375-85-9 206-798-9 0.505
8 Perfluorooctanoic acid PFOA 335-67-1 206-397-9 1
9 Perfluorononanoic acid PFNA 375-95-1 206-801-3 10
10 Perfluorodecanoic acid PFDA 335-76-2 206-400-3
11 Perfluoroundecanoic acid PFUnDA 2058-94-8 218-165-4 4
(PFUnA)
12 Perfluorododecanoic acid PFDoDA 307-55-1 206-203-2 3
(PFDoA)
13 Perfluorotridecanoic acid PFETrDA 72629-94-8 | 276-745-2 1.65
14 Perfluorotetradecanoic acid PETeDA 376-06-7 206-803-4 0.3
16 Perfluorohexadecanoic acid PFHxDA 67905-19-5 | 267-638-1 0.02
18 Perfluorooctadecanoic acid PFODA 16517-11-6 | 240-582-5 0.02
Perfluorooctane 6 Ammonium  perfluoro  (2-methyl-3—- | HFPO-DA | 62037-80-3 - 0.06
sulfonamide oxahexanoate) (Gen X)
ethanols 7 Propanoic Acid / Ammonium 2,2,3- ADONA 958445-44—- - 0.03
trifluoro—3-(1,1,2,2,3,3-hexafluoro3— 8
(trifluoromethoxy)propoxy)propanoate
Fluorotelomer 8 2— (Perfluorohexyl)ethyl alcohol 6:2 FTOH 647-42-7 211-477-1 0.02
alcohol 10 2—(Perfluorooctyl)ethanol 8:2 FTOH 678-39-7 211-648-0 0.04
others 6 Acetic acid / 2,2—difluoro-2-((2,2,4,5~ C604 1190931~ - 0.06
tetrafluoro—5—(trifluoromethoxy)-1,3- 41-9
dioxolan—4-yl)oxy)—

$RPF: Relative Potency Factor, f8x 20 IR %, $8EEALE MO TMEN KT T DO B OTFERN 1D,
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(BI#E 3) FESEICH 1T HMKIZER S PFAS O BEREZF DIRMLIEEHR

® K[E (USEPA)®
> NuFv—7 - R—=23E BMDE) 12XV POD (Point of Departure) ZK®7- ETHMRHE (RfD) &M
> BELZTY RARA L FEZOREHE, TXMROFET —XIZUUTO LY
&M RfD &M RED DARILT — &
(mg/kg/day) T RARA b T — BEEH
B~ 7 A~ HFPO %A ~— | *NOAEL = 0.1 mg/kg/day | ®~ 7 A OEFE « FERMERBRIC CHEMEAKICI T 2 FFRE
fe7 =17 Lt 53~64 AH | * LOAEL = 0.5 mg/kg/day 2 (B2 b, FPHIRL o Biamia & BuREsE, FFMiia 7 A b

05X D N 2| (buPont-18405-1037 (2010)) — Y A B ETIRAERE) DRI ETHA
GenX® 3xX10° (' National Toxicology o NTP PWG L. IR EEEDIT 9 WNREBEAE LY b AEM G EET
Program Pathology Working L
Group (NTP PWG)IZ XV &%
AT TR 22 8E)

B~ 7 A ~OFIR%EFEIC X | NOAEL = 50 mg/kg/day | « AN L L THURME., RBE, LOEE~DOEENGZLEEIND
Zo%ﬁéli (tHAE% 1 B) ~ ™ A | «LOAEL = 200 mg/kg/day | ¢ FURERASVE D &3 ER BN RIRE T, BIMEEEL Y

PFBSE 3% 10 BIFAMIEFT 7% | (Feng et al. (2017)) K & TR
(T4> DI 5 2 o K& T4 DD 3 AR PR~ DR L I8 EE R B~ D B D ] REME
ZRLTWD

* B b ET o BB O HFRIRIERE I A B 721

o KM B2 EF%ES (EFSA)?
> FEFSA guidance (EFSA Scientific Committee, 2017) (ZYEH#LL 72 BUD IEIC LA T > HEHY KL O MBWT—E L TR LN R HIK
UWILTE H PFAS IR TORIE R ~DE (GIEINEDOILT) 23, U A7 3l EEZE & OfEF 23 H & 4u, PFOA, PENA, PFHxS, PFOS @ 4 PFAS

https://www. epa. gov/system/files/documents/2022-06/technical-factsheet—four—-PFAS. pdf

https://www. epa. gov/system/files/documents/2021-10/genx—chemicals—toxicity—assessment_tech—edited_oct—-21-508. pdf
https://ordspub. epa. gov/ords/eims/eimscomm. getfile?p_download_id=542393

https://www. efsa. europa. eu/en/news/pfas—food-efsa—assesses-risks—and-sets—tolerable—-intake
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AR EREMEICERH, b, b MIERREICRLEFES L, MY adxT o o 7REEAIE L, FEROER & BV AR
L., —RICEM IR &R UL R LT

> BUEOT—ZTlL, EET FARA 2V FORPF ZE T 5 Z LIIARAEETH Y . HIHERE & L CRSEORET) 2 487E

> TWIEHITHRE LB RIZLL T O LB T, KA Y OREMITEOT — X 28 H

K5 Hid 7 o —# " N
KR /N /N
PFAS Ig5% PFOA, PFNA, PFHxS. PFOS O & & Ifiid d i g PFOA, PFNA. PFHxS. PFOS &3 ifiE i s
RARIBRERE CIRO LN |5 RO TR0 77 U 7IZHT AHURMMOKT | 1Ro 77 U 7ICxt4 25RO T GEFEBIN)
A K AH NOAEC fE 27. 0 ng/mL BMDL o f 17. 5 ng/mL
PBPK &7 /L2 & B Ha e - 35 ek 81

MIEFIEE 6.9 ng/mL

TDI 0. 63 ng/kg/day

TWI i 4. 4 ng/kg/week

@ FT—ARTVUT « =a—T—T NELIEYERRE (FSANZ) 12
> PFOS D7 v b~OREAOHEEIZEIT 5 NOAEL = 0.1 mg/kg/day (fFDFEEF~OFEE) (T3t 5 IMIE PR 7. 43 pg/ml GEYEIREET
JVTHERD) o, 27U 7T CEEN197T1 B (5.4 ). HAaFfE (Vd)  0.23 L/kg) Z W TRzt FOIiEH TOR CREICKE
JE 3 5% 0 H&E (HED) = 0.0006mg/kg/day 12, AHESFARE 30 (FiAE 3X{E{AZE 10) Z@@H L. TDI = 20 ng/kg bw/day & & H]
>  PFHxS @ TDI # &R ET HITIL, FWFHI R OIEZIERNA 572512720, BRERIEFEEES (enllealth) 73 2016 4F |28 E 7T %
Fh L72BRIC W= T 7'r—F Toh % PFOS @ TDI OIS, EERE & L TLZEMTe MERIIK L TREMNTHD & LT, 4L
ST, Lo T, BEHEROFEN & U A 7 OFFFE (characterise) D#LEA 5, PFOS & PFHxS DA & T E

19 Grandjean P, Heilmann C, Weihe P, Nielsen F, Mogensen UB, Timmermann A and Budtz-Jorgensen E, 2017a. Estimated exposures to perfluorinated compounds in
infancy predict attenuated vaccine antibody concentrations at age b-years. Journal of Immunotoxicology, 14, 188-195.
https://doi. org/10. 1080/1547691x. 2017. 1360968

' Abraham K, Mielke H, Fromme H, Volkel W, Menzel J, Peiser M, Zepp F, Willich SN, and Weikert C (2020). Internal exposure to perfluoroalkyl substances
(PFASs) and biological marker in 101 healthy l-year—old children: associations between levels of perfluorooctanoic acid (PFOA) and vaccine response.
Archives of Toxicology, 94, 2131-2147.

2 https://www. health. gov. au/sites/default/files/documents/2022/07/perfluorinated—chemicals—-in—food-hazard-assessment. pdf
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H T KICE 9 5 MR (Geringfugigkeitsschwellenwerten;GFS ., Z< & CTld significance threshold) & fi 5 45 &t fE
(Gesundheitliche Orientierungswerte;GOW, FiE Cl Health orientation values, B MEMEOEEMNESSHIH DV T I T

MEOGEIC T OBLENGRIE) 2R LE"”

> GFS ORILILL T O EEY  (GOW IR E 72 B REET — 272 L)

>
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GFS | b Ml
(ug/L) | (ug/kg/day) AR
s | 10 | s3smrs |77 POPEEREGICHETS NOAL = 6 me/ke/day (FFAIRLSCURIAORE) 1T, RN OFESIO L
= 8 L. TOMOFAMREAE = 250 T 100 GRERWIRT 10 X iz 2.5 F 7213 1 < HA7% 10) %4
PRIxA | 6 |84 7 v hAORABGICET 5 NOAEL = 15 mg/kg/day (EIEE~DOE®) (2, MO
IO = 327 &, ZFOMOFIRERE = 256 (FiZE 2. 5 X Bk 10) %38
Ty b ~ORROE G 5 LOAEL = 0.025 mg/kg/day (FFlE~DRE) 12, FEFOFESHOE = 50
PENA | 0.06 |  0.0167 | &, COMOFFFHHES0 (LOAEL D 3 X FA AN - A T-hE %
DOEFRNI2 Y 27 DEFE 10) %
PFBS 6 1. 64 7 v PO OFGIZH T 5 NOAEL = 60 mg/ke/day (ME~DFE) 12, EHOFEEMOL = 146 &
Z OO FAMAREE=250 (GRERBIRT 10 X Fli3Z 2. 5 X ffA3E 10) %38
PRIS 0.1 0. 03 7 v bAORFE ARG H NOAEL = 1 mg/kg/day (FFMIIECHURIRA~D ) 12, HER O3 O f
=90 & . FOMOFAMREFE =375 GRERHAM] 16 X fi7 2. 5 X A7 10) % H

¥ https://www. umweltministerkonferenz. de/umlbeschluesse/umlaufBericht2017_19. pdf
“ https://enveurope. springeropen. com/articles/10. 1186/s12302-018-0142-4





