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(1)
)

13 Hazard index

Relative potency factor

(PFCA)
(PFDOA)
PFCA
PBPK
1 (TDI)
0.06 mg/L
L/ TDI
DI
95%  TDI 34%
24 5
87

23 3
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Protection Agency: EPA)

(Environmental

(Health advisory: HA)

HA

(ChE)
Hazard index (HI)

factor (RPF)

12

PFCA

Relative potency

(PFCA)
PFCA
PFCA
12
(PFDoA)

81

EPA

13
ChE
HI RPF
23

PFDoA
PFCA

PFCA
(PFTeDA)
(PFHXDA)

PFDoA



(PFOcDA) Exfluor Research Corporation
10mg
10mL ImL
100
PFCA  (2mg/L )
PFC-MXA
2
PFOA-13C2
MPFOA 10mg 10mL
ImL
1000 1pug/mL
0.5M TBAS
TBAS 17.0g
80mL pH10
100mL
0.25M 53g
200mL
MTBE
Elix UVS5
LC/MS/MS
LC/MS/MS Acquity
SDS MS/MS
Xevo-TQMS LC
BEH
C18 1.7pm 2.1 x50 mm A
10mM CH3CN 10:90 B
10 M
A 40 1 A
100 15
15.01 20 40
40 S5pL MS/MS

82

1.5kV 120
350 0.15L/hr
650L/hr 650V
1
PFCA
PFCA
PFCA
PFCA >
PFCs
PFCA
200paL
1pag/mL
400paL
5
pH10 200l 0.25M
L 2
TBAS
2mL 1
10 3500rpm 10
2mL 1
10 3500rpm 10
MTBE MTBE
MTBE
0.2mL
PFCA
10mg 10 L
ImL 100
1mg/L LC/MS/MS
5.

ODS

10pL

TBAS

400
PFCs

MTBE

MTBE
MTBE



TCM

(PBPK )
TCM
PBPK
TCM
TCM
C.
1.
15
23
15 10 10
1010001

&3

23



1)

Tierl 3

2)
EU
European Drinking Water Directive

The Water Industry Act(1991)

Drinking Water Inspectorate,

DWI) The
Water Act(2003) Chief
Inspector DWI

Water Supply
(Water Quality) Regulations 2000

84

DNU ( ), DND (
), BWA ( )
4
2. /
/
EPA Drinking Water Health
Advisory (HA) Program
(95 Health Advisory (HA)



HA (mg/L)

N[L]JOAEL (mg/kg/day) x

X

HA /
One-day/Ten-day HA

(
10 kg

100

16 HA
100
100
(1L/day)

10
20
(7~13)

1) Hazard index (HI)

13

7 HI  0.193
2) Relative Potency Factor (RPF)
(kg) ChE
X (%)
(L/day)
13
1) RPF
1L/kg
RPF
RPF
(NAC)
EPA N-
TDI EPA
ChE
( ) (BMD) = 1.58 mg/kg
(10kg) RPF EPA
(
10 ChE
(1~6) BMD;, EPA
4
5 EPA RPF
BMD, RPF
(MIPC)
(14)
ChE
NOEL 2 mg/kg/day

12 mg/kg/day (LOEL
100 mg/kg/day)
13 ChE
NOEL 1 mg/kg/day
HI RPF 0.5

25 mg/kg/day
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(BPMC)

23.1 208 mg/kg
05 24
ChE
ChE EDs 245
mg/kg
ChE EDsy  27.47 mg/kg
RPF
0.11
( )
EPA
ChE BMDj, = 0.10 mg/kg
BMD,p=1.58 mg/kg/day
RPF  0.06
EFSA
65~241 mg/kg 24
ChE EDs 77.7
mg/kg 24
24 ChE EDs,
(266 mg/kg/day) RPF 34
EPA ChE
BMD,y = 0.36 mg/kg
BMD,=1.58 mg/kg/day
RPF  4.39
EPA ChE

BMD,y = 0.27 mg/kg
BMD,p=1.58 mg/kg/day
RPF  5.85
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90 2
28 1
ChE
ChE
90
ChE
ChE
90 2
ChE
ChE
350 mg/kg ChE
NOEL 100 mg/kg
NOEL [50 mg/kg ( 24
ChE )] RPF
0.5
13
(367 mg/kg/day) ChE
ChE
2
197~233 mg/kg/day
ChE ChE
197 mg/kg/day
(8%)
90
~ 314 mg/kg/day) 90
(~134 mg/kg/day)
ChE

ChE



(MBPMCO)
ChE
3
28
(943-996 mg/kg/day)
AChE
ChE
ChE
1000
mg/kg «C )
200
mg/kg C )
ChE
8 RPF
0.008 mg/L
ChE
BMDL 0.99 mg/kg/day
100 50 kg 2L/day 10
ChE
0.025 mg/L
ChE
0.326 (0.008 =+
0.025)
4.
PFDoA PFCA

87

0.1 mg/kg/day 0.5 mg/kg/day 2.5
mg/kg/day  PFDoA
PFDoA 1766
ng/mL 5584 ng/mL 251620 ng/mL

1402 ng/mL 8720 ng/mL
197300 ng/mL
PFDoA
PFDoA PFCA
PFDoA 20 1
PFCA

PFOA
PFUdJA

PFNA
PFTeDA

PFDA

PFCA
PFDoA
PFOA PFNA PFDA PFUdA PFTrDA

PFTeDA PFDeA PFUJA PFDoA
PFTrDA PFTeDA PFTeDA
(0.19%) PFNA
(0.05%) PFDA (0.05%)
PETrDA (0.05%)
5.
PBPK
0.06
mg/L 1
95% 4.4
7.1 ug/(kg d) TDI 12.9ug/(kg d)
TDI
0.06% 0.06
mg/L TDI
95%  TDI
0.110 mg/L (1



) 95
12.9 ng/(kg d)
8 ng/lkg d)
12.9 pg/(kg d)
d)
2L/

50
95
50

TDI

TDI

8 ng/(kg
50 kg

34%

20%

1.5

88

30

24



ChE

ChE
NOEL RPF
2. / RPF
ChE (0.326)
/ HI (0.193)
HA HI
ChE
One-day/Ten-day HA RPF
(0.18 mg/L) Ten-day HA
(0.2 mg/L)
One-day/Ten-day 4.
HA
PFCA
PFDoA
PFCA PFDoA
0.5
mg/kg/day 2.5 mg/kg/day
(20 ) 5 )
/ PFDoA
6 13 PFCA
S-111-S- WB
PFUdA (C11)
PFTrDA (C13)
3. — PFDoA
2.5 mg/kg/day
13 HI
RPF 2.5 mg/kg/day
PFDoA
ChE
BMD PFOcDA (C18) PFOcDA
24 2.5 mg PFDoA/kg/day

&9



PFDoA
PFOcDA/kg/day
4000 7000

PFDoA/kg/day

PFDoA

PFCA

53%

3%

65%
L/

1000 mg
PFOcDA
PFCA

0.5 mg
200 mg PFOcDA /kg/day
PFCA (
PFOcDA) 150

95
TDI

2 L/
6 L/

2L/

90

(1)

(2)



13 HI RPF
PFCA
PFDoA
PFCA
PBPK
TDI
0.06 mg/L
L/
TDI
TDI
95%
TDI
34%
F.
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R LOQ .. parent daught
No PECs PECSs abbriviatio (ng/mL tR cone collision ion er ion
)

n mn) ™ M sz )

1 perfluoro-n-pentanoic acid PFPeA 1.00 19 20 10 263 219
2 perfluoro-n-hexanoic acid PFHXA 1.00 2.7 20 10 313 269
3 perfluoro-n-heptanoic acid PFHpA 1.00 37 20 10 363 319
4 perfluoro-n-octanoic acid PFOA 1.00 46 20 10 413 369
5 perfluoro-n-[1,2-"*C2]-octanoic aci PFOA-¥C, 100 = 46 20 10 415 370
6 perfluoro-n-nonanoic acid PFNA 1.00 55 20 10 463 419
7 perfluoro-n-decanoic acid PFDA 1.00 6.3 20 10 513 469

perfluoro-n-undecanoic acid PFUdA 1.00 7.0 20 10 563 519
9 perfluoro-n-docecanoic acid PFDoA 1.00 7.8 20 10 613 569
10 perfluoro-n-tridecanoic acid PFTrDA 1.00 8.6 20 10 663 619
11 perfluoro-n-tetradecanoic acid PFTeDA 1.00 9.3 20 10 713 669
12 perfluoro-n-hexadecanoic acid PFHXDA 1.00 10.5 20 10 813 769
13 perfluoro-n-octadecanoic acid PFOCDA 1.00 11.6 20 10 913 869
LOQ: R:

2
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3 (Tier)
Tier
1: 24
1
( 24 €)) ( ) @
) ©) ,» (D
24
EPA
2:Tier 1 €H)
( 30 €h)
) @
@
3 ©)
3:Tier 1,2 ( (CCR)
1
Tierl 3 10
4
DNU DNU
Do not use for
Drinking, Cooking or
Washing.
DND
Do not use for DND

Drinking or Cooking.

BWA

Boil Water Advice:
Boil before use for
drinking and food
preparation.

BWA
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5.

HA

One-day HA
Ten-day HA
Longer-term HA

Lifetime HA

Concentrations for cancer

(10, 107 and 10°° Risk levels)

10

( 10

100%
100%
100%

100%

RSC factor
(Default: 20%)

10kg, 1L/day

70 kg, 2L/day

RSC: Relative source contribution

6

( )
[mg/L] [mg/L] [mg/L]
1 0.003 TWI: 7 pgkg/week 10% 0.03 (10) 0.012 (4)
2 0.01 TDI: 4 pg/kg/day 10% 0.1 (10) 0.04 (4)
3 0.01 TDI: 4.5 ng/kg/day 10% 0.1 (10) 0.04 (4)
4 0.002 TDI: 0.71 pg/kg/day 10% 0.02 (10) 0.008 (4)
5 -1,2- 0.04 TDI: 17 pg/kg/day 10% 0.4 (10) 0.16 (4)

1,2-

6 0.02 TDI: 6 pg/kg/day 10% 0.2 (10) 0.08 (4)
7 0.02 TDI: 3.5 ug/kg/day 20% 0.1 (5) 0.04 (2)
8 0.06 TDI: 12.9 pg/kg/day 20% 0.3 (5) 0.12 (2)
9 0.03 TDI: 6.1 pg/kg/day 20% 0.15 (5) 0.06 (2)
10 0.1 TDI: 21 pg/kg/day 20% 0.5 (5) 0.2 (2)
11 0.2 TDI: 32.5 png/kg/day 20% 1(5) 0.4 (2)
12 0.09 TDI: 17.9 pug/kg/day 20% 0.45 (5) 0.18 (2)
13 0.08 TDI: 15 pg/kg/day 20% 0.4 (5) 0.16 (2)
14 1 TDI: 96 png/kg/day 40% 2.5 (2.5) 1(1)

15 0.01 TDI: 1.46 pg/kg/day 70% 0.014* (1.4)  0.005~ 0.007*

(0.5~0.7)
16 0.6 TDI: 30 pg/kg/day 80% 0.75 (1.3) 0.3 (0.5)
*: SL/day 2~3L/day
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7.13 Hazard index (HI)

1 (NAC) 0.05 0.0005 0.01
2 (MIPC) 0.01 0.0001 0.01
3 (BPMC) 0.03 0.0004 0.013
4 ( ) 0.005 0.00019 0.038
5 0.04 0.0004 0.01
6 0.03 0.0003 0.01
7 0.08 0.0008 0.01
8 0.02 0.0002 0.01
9 0.03 0.0003 0.01
10 0.005 0.00021 0.042
11 0.02 0.0002 0.01
12 (MBPMC) 0.02 0.0002 0.01
13 0.003 0.00003 0.01
HI 0.193
8. 13 Relative potency factor (RPF)
[ 1 (index chemical)
2 (MIPC) 0.5 0.0001 0.00005
3 (BPMC) 0.11 0.0004 0.000044
4 0.06 0.00019 0.00001140
( )
5 34 0.0004 0.00136
6 4.39 0.0003 0.001317
7 5.85 0.0008 0.00468
8 - 0.0002 -
9 - 0.0003 -
10 0.5 0.00021 0.000105
11 - 0.0002 -
12 (MBPMC) - 0.0002 -
13 - 0.00003 -
0.00806740
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= 05
= Median
<z 44
\\é‘:’ 0.4 )
%‘ 0.3 Median
2 — k 8.0
T 02 -
= / \
S N\
S 01 95%ile 95%ile
&~ ~ - K 12.9
0.0 = ——==—==
0 5 10 15 20
Totaloral-equivalent potentialdose (Dr) [n¥/(kg d)]
1. (TCM) ( PMPS A )
[ TCM =0.06 mg/L, 95% =12.9ug/(kg d) ]
Inhalation Inhalation
Dermal (kitchen) (outdoor)
2% 1% 0%
50%ile 34% 9% 7% 9% l margin .
Oral Oral Inhalation Inhalation )
(water) (food) (bathroom) (residence)
-\
95%ile 34% 10% I 24% I 26%
3% 3% 0%
Dermal Inhalation (kitchen) Inhalation (outdoor)
TDI 12.9 mp/(kg d)
0 2 4 6 8 10 12 14
Total oral-equivalent potential dose (D) [me/(kg d)]
2. TCM ( TCM =0.11 mg/L, 95%
=12.9 ug/(kg d) (TDI) PMPS A )
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