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Do Not Use

(TCE)

TCE

TDI

1/3 3 ug/L
10 pg/L 5 ng/L

pTWI (L/ )
90% 2.33,95% 2.64

EPA

DNU 37%
(PCE)
(TDI)
(10 ng/L)
TCE
PCE
TDI
1.55, 1.45,

1.64,90% 2.67,95% 3.12

[Subacute Reference Dose; saRfD (mg/kg/day)]
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(mg/L)]




(PFTeDA) 16 (PFHxDA)

(PFCA)
12 (PFDoA) 14
18 (PFOcDA)  PFCA

PFCA PFCA
PFCA
PFCA
24 5
87 (PBPK )
23
50 kg
TCE
(PCE)

WHO

(EPA)

(pTWI: potential Tap
Water Intake)

(1)
(2)
3

)



)
3

pTWI

(Environmental Protection Agency: EPA)
(Health

Human Hedth Benchmarks

advisory: HA)
for Pesticides (HHBP)

18

[Subacute Reference Dose;

saRfD (mg/kg/day)]

(PFCA)

saRfD
[ (mg/L)]
12
LC/IMS/MS
(PFDoA 12)
(PFTeDA 14)
(PFHXDA 16)
(PFOcDA

PFCA

PFCA

18)

EPA

Notification)

TCE PCE

2014

2014

PFCA

(Public

20

50 kg



1%
PCE

pTWI

20

TCE

pTWI

20~30

1 kg

(pTWI)

2010

5.
18
saRfD
(mg/L)
HA
HHBP 100
2 50kg
2L/kg 10kg
1L/day saRfD
6.

PFDoA PFTeDA PFHxDA PFOCDA

Crl:CD(SD) 15
42
5
PFCA ( 5 18)
PFCA
PFCA
PFCA
TS-PFDoA
TSPFTeDA TSPFHXDA  TSPFOCDA
TS-PFDoA
PFDOA TS-PFTeDA
PFTeDA TS-PFHXDA

PFHXDA TS-PFOCDA
PFOCDA PFCA
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20
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25

210
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6 20 156

6 11
14.3%
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19

100

24 2.

2 (Public Notification)

1)
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4)

6)
7)
10
4
2014 1 9
MCHM 4-
CASPER
171
DNU(Do Not Use,
)
66% DNU
(53%) (14%)
(10%) (7%)
1
(3.8L) 3
”Ready.gov”
25%
84%
22%
22 )

(15 )

8)

39

DNU
DNU
5 DNU 37%
DNU 1
67%
4 98.3%
6
DNU
/ (80.1%)
(45.9%) (37.7 )
(26.9%) (26.6%)
Standard European
Union Drinking Water Directive DWD
WHO
DWD
parameter
Regulation
DWI
DWI

Indicator



WHO

Boil before Use for
drinking and food preparation (BWA).
Do not usefor
Drinking or Cooking (DND).
Do not
use for Drinking, Cooking or Washing (DNU).

sensitive customer

DNU DND BWA

2016 2

HACCP



3.
95
TDI
TCE PCE
TCE
10 pg/LL 3.1 ng/LL
95 TDI 1.46
ug/(kg d)
0.69 pg/(kg d) TDI
2/5 7 95
95
TDI 6.2%
6.5% 6.2% 6.5%
1.4 1.5 L/day 2 L/day
0.13 ng/(kg day)
TDI 8.6%
10 pg/L
TDI 54 %
PCE
10 pg/LL 70.4 ng/L

95 TDI 14

ug/(kg d)

5.9 ug/(kg d) TDI 2/5
8 9% )
( )
TDI
13.2% 14.7%
13.2%  14.7% 1.3 1.5
L/day 2 L/day
2.8 ng/kg day)
TDI 20.2%
4, (pTWI)
pTWI
pTWI
1 2
pTWI
9
pTWI (mL/ )
1548 mL, 1452 mL, 90%
2333 mL, 95%  2637mL
1758 mL, 1641 mL, 90%
2672 mL, 95%  3122mL
5.
saRfD 3
3x 105
saRfD
1x 104
saRfD
ICH
DNA
(M7)



80

1 12
13
saRfD 3x 105 1x 104
saRfD 18
/
saRfD
2 saRfD
16 saRfD
( 4 )
NOAEL
90
3.9 mg/kg/day
LOAEL 30.4
mg/kg/day 2

8.8 mg/kg/day

POD

1 mg/L

78

(8.3 x103/(mg/kg/day))

1 x 104 (12
ug/kg/day)
5L/day
5L/day
2.5L/day
0.05 mg/LL 0.01 mg/LL
saRfD
(10 mg/L)
6.
PFCA

TS-PFDoA TS-PFTeDA TS-PFHxDA
TS-PFOcDA



TS-PFDoA TS-PFTeDA
TS-PFHxXxDA TS-PFOcDA  NOAEL
0.1 mg/kg/day 1 mg/kg/day 4

mg/kg/day 40 mg/kg/day
12 18 PFCA
PECA
(TS-PFDoA TS-PFTeDA
TS-PFHxDA TS-PFOcDA)
97.0% 96.5% 95.3% 98.9%
PFCA
PFCA
PFCA 1%
PFCA PFCA

0.1 mg/kg/day 0.5 mg/kg/day 2.5
TS-PFDoA
PFDoA
1686-1940 ng/mL  4337-7115 ng/mL
126200-312300 ng/mL
1290-1465 ng/mL  6460-11070 ng/mL

mg/kg/day

197300 ng/mL TS-PFDoA
PFDoA
PFCA
PFDoA 20 1
PFDoA PFCA
PFDoA
(PFDeA,
10)
(PFTrDA, 13)
10 mg/kg/day  TS-PFTeDA
PFTeDA

6600-17780 ng/mL 7250-18530 ng/mL

TS-PFTeDA

8 13 PFCA
11 16 PFCA
(PFUnA 11)
PFDoA ( 12) PFTeDA
( 14) ng/mL
100 mg/kg/day  TS-PFHxDA
PFHxDA

989-1608 ng/mL
TS-PFHxDA
PFHxDA
923-1244 ng/mL
739-1040 ng/mL PFHxDA

1127-2284 ng/mL

(PFNA 9) PFDeA ( 10)
PFUnA ( 11) PFDoA ( 12)
PFTrDA ( 13) PFTeDA ( 14)
PFOCcDA ( 18) PFUnA PFDoA
PFTrDA PFTeDA PFOcDA

PFCA

300 ng/mL
TS-PFOcDA
PFOcDA

6-21 ng/mL

40 mg/kg/day
21-49 ng/mL 200
mg/kg/day 19-45 ng/mL 48-68
ng/mL 1000 mg/kg/day 25-71
ng/mL 19-36 ng/mL
TS-PFOcDA

PFOcDA PFCA
PFOcA
PFCA PENA (
( 10) PFUnDA ( 11) PFDoA (
12) PFTrDA ( 13) PFTeDA (
14) PFTeDA PFHxDA (
16) PFOcDA
PFDeA PFNA
PFOcDA

9) PFDeA



PFCA
1000 mg/kg/day
PFNA
PFOcDA

PFDeA
40
(1)

24

EPA

(3

(2)



2014 1 MCHM
CASPER

MCHM

DNU
37%

DWI
upper limit
authorized departure

Upper limit

Authorized departure



TCE

PCE
2.9

20.5 Leqg/day

8.3 Leq/day

1)

2)

8.4

PCE

3 pg/L

TDI

TCE

TDI

TCE

TDI

(10 pg/L)

TCE
5 ug/L

PCE

50

4.4

2%

1/3

10 pg/L

(pTWI)



1000

95% 99%

10%

pTWI

7

1L/ day

1L/ day
5.
19
163
/ -1,2

10

PFCA
TS-PFDoA TS-PFTeDA
TS-PFHxDA TS-PFOcDA

PFCA
PFCA
0.5
mg/kg/day TS-PFDoA 10 mg/kg/day
TS-PFTeDA 100 mg/kg/day

TS-PFHxDA 200 mg/kg/day



TS-PFOcDA
PFCA

PFCA
PFCA PFCA
PFCA
PFCA
PFCA B
PFCA
PFCA
PFCA
PFCA
PFCA PFCA

PFCA

PFCA

0.5 mg/kg/day TS-PFDoA

10 mg/kg/day TS-PFTeDA 100
mg/kg/day TS-PFHxDA 200
mg/kg/day TS-PFOcDA

PFCA nmol/mL

TS-PFDoA TS-PFTeDA
PFCA PFCA
PFCA

TS-PFDoA TS-PFTeDA
PFCA

TS-PFHxDA

PFHxDA

PFCA PFCA PFCA
PFCA PFCA TS-PFHxDA

TS-PFOcDA
PFCA PFCA
PFCA
8 12 PFCA
PFCA
PFCA
TS-PFOcDA
TS-PFOcDA

PFCA PFCA
E.



37%

EPA 3 ug/L

TCE 10 pg/L
5 ug/L
PCE
(pTWI)
pTWI (L/ )
1.55 L, 1451,

90% 233 L, 95% 2.64 L

Do Not Use
1.76 L,
3.12 L
(mg/kg/day)
TCE
PCE
PFCA
TCE
TS-PFHxDA

(10 ug/L)  1/3

1.64 L, 90% 2.67 L, 95%

saRfD

(mg/L)
19

TS-PFDoA TS-PFTeDA
TS-PFOcDA
PFCA
PFCA
PFCA

PFCA
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TDI |

1.46 pg/kg/d

Oral oral (food) )
(water) 0.8% Inhalation (bath)

(kitchen) 4.6% Inhalation(residence)

Dermal Non water-related

Inhalation
2.8% (inh) 5.6%

51.2%

Direct water
intake 2o 2.8% 5.4% e
margin .
0.2 04 06 08 1.0 12 14 16
Total oral-equivalent potential dose (2;) [pg/(kg*d)]
oI | 14 pg/(kg-d) |
Oral (food) Inhalation Dermal
Oral (water) 1.5% Inhalation (bath) (kitchen) 5.1% Inhalation(residence) 1.2%

95%ile

Direct water *
intakel.5 L/d
15%

47.4%

Non water-related
0.1%

___.:;rsm_____._l

o
~

4 6 8 10 12 14 16

Total oral-equivalent potentoal dose (D,) [ug/(kg=d)]

PCE 95



.1 pTWI... . .__....

[mL/day]
KD 5E 1% 5% 25% 50% 75% 90% 95%  99% | Fy
pTWI 468 744 1133 1452 1872 2333 2637 3498 1548
© EERKE
g [ 7KEKEEIER 0 111 500 789 1118 1536 1814  2496] 856
o RrILIK 0 0 0 0 29 268 471 1000 79
Eﬁé H K=E
= YRR H4E 0 0 0 129 314 500 636 1000 203
S ZERh KB K 0 45 90 128 181 264 316 440 148
A—74F 0 32 143 232 357 479 564 771 262
43, 0 0 0 36 148 200 293 457 81
7 ILa—)LEkE 0 0 0 0 250 500 700 1250 167
Z D fthaF 0 0 0 0 0 57 129 280 17
=2 pPTWhmmimamrv v~ oo a v G, micixy
[mL/day]
KD5H4$E 1% 5% 25% 50% 75% 90% 95% 99% | F#
pTWI 525 822 1260 1641 2103 2672 3122 4349 1758
ko] E KE
g TKEIKE IR 0 86 550 878 1271 1795 2133  2821] 970
*% kLK 0 0 0 0 114 464 752 1579 137
ﬁz EI%EZ7S_E
= VIR O%E 0 0 71 229 464 725 921 1461] 313
= ZERP D IKEK 0 38 87 128 184 267 316 429 146
A—T4E 0 0 71 171 264 400 486 657 192
43, 0 0 0 71 200 250 300 443 103
7I)La—)LEkkd 0 0 0 43 350 630 796 1286 208
Z D ERF 0 0 0 0 0 100 200 500) 31
—BH=VEKE [L/day]
0 1 2 3 4 5
i i i i i |
pTWI . 1 .
| e o _2s% 5% % _ o _ 9% _ _ _ __ % _ _ __
|
S I {
| ] |
JKIEIK I—Cl: ) |
e I B e Ay
N JLIK E : : i
A ) I
KU | T
|l R—T# Tm.lﬂ—|
A
) | pTWI[mL/d] 90% 95%  99%
PISCY "[I]" o XHj 2,333 2,637 3,498
- e o E5 2,672 3,122 4,349




3 Subacute Reference Dose (saRfD)

saRfD Point of Departure UF

15 pg/kg/day 13 NOAEL  1.47 mg/kg/day 100

96 pg/kg/day NOAEL 9.6 mg/kg/day 100

7.1 pg/kg/day 12 NOAEL 0.71 mg/kg/day 100
1,4- 22 ug/kg/day* 2 - )

-1,2- 170  pg/kg/day 90 ALP NOAEL 17  mg/kg/day 100

-1,2-

60 upg/kg/day 104 NOAEL 6 mg/kg/day 100

1.46 pg/kg/day BMDL,, 0.146 mg/kg/day 100
4 upg/kg/day* - -

300 pg/kg/day 90 NOAEL 30 mg/kg/day 100

40 pg/kg/day 90 ALT BUN LOAEL 12 mg/kg/day 300

71  pg/kg/day 3 NOAEL 7.1 mg/kg/day 100
13 pg/kg/day* 90 100 BMDL,, 129 mg/kg/day -

90 LOAEL 12.5 mg/kg/day 1000

170  pg/kg/day NOAEL 17  mg/kg/day 100
3.6 pg/kg/day* 100 - -

6 pg/kg/day 104 LOAEL 6 mg/kg/day 1000

41 pg/kg/day 2 NOAEL 4.1 mg/kg/day 100

180 pg/kg/day 13 NOAEL 179 mg/kg/day 100

500 pg/kg/day 90 NOAEL 50 mg/kg/day 100

*11.0x 104



0.04 0.4 (10) 02 (5)

1 20 (2) 1 (1)

0.002 0.2 (100) 0.07 (35)

1,4- 0.05 0.5 (10) 02 (4)

-1,2- 0.04 4.0 (100) 2.0 (50)
-1,2-

0.02 2.0 (100) 0.6 (30)

0.01 0.01 (1) 0.05 (5)

0.01 0.1 (10) 0.04 (4)

0.6 8.0 (13) 3.0 (5)

0.02 1.0 (50) 0.4 (20)

0.06 20 (33) 0.7 (12)

0.03 0.3 (10) 0.1 (3)

0.1 4.0 (40) 2.0 (20)

0.01 0.09 (9) 0.04 (4)

0.03 02 (7) 0.06 (2)

0.03 1.0 (33) 0.4 (13)

0.09 50 (56) 20 (22)

0.08 13 (163) 50 (63)

10 10 (1)




