25-27

T o



(HAAS)3
20 %

(TDI)

(2

WHO

(HA)

(D

EPA

PBPK

(THMs)4

THMs
HAAs




(TCE) (PCE)

PCE TCE
(TDI)
TCE 10 pg/L
5ug/L
(PTWI) pTWI
pTWI
pTWI (L/ )
1.55, 1.45,90% 2.33,95% 2.64 1.76,

164,90% 2.67,95% 3.12

19
[Subacute Reference Dose; saRfD (mg/kg/day)]
saRfD
2 [ (mg/L)]
13 22
Hazard index Relative potency factor (RPF)
(PFCA)
12 PFCA
PFCA
12 (PFDoA) 14 (PFTeDA) 16 (PFHXDA) 18 (PFOcDA) PFCA
PFCA
PFCA
23(2011) 3
24(2012) 5

87



WHO

(EPA)

(PBPK)

(PTWI:
potential Tap Water Intake)
pTWI

EPA
(Health
advisory: HA)

19

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

[ (mg/L)]

(ChE)

Hazard index (HI) Relative potency
factor (RPF)
(PFCA)



12

PFCA
LC/MSMS
(PFOCDA 18)
PFCA
2.
(PFDoOA 12)
(PFTeDA 14)
(PFHXDA
16) PFCA
PFCA
1
WHO
EPA
(Public Notification)
( 2 )
3.
1)
PBPK

2)



95
TDI( )
(THMs) 4
(HAAS) 3
(TCE)
(PCE)
2014 20
PCE
TCE
20 ~ 30
4,
(PTWI)
pTWI
()
(€©)
5. /

(D)

pTWI

EPA

19

(Subacute RfD: saRfD)

saRfD 1
0
(NOAEL)
(UF) saRfD
90
UF
10 10 NOAEL
UF
1x10*
saRfD
saRfD
saRfD
[ (mg/L)]
EPA HA
100
2
50kg
2L/kg 10kg
1L/day saRfD
6.
/
13
22

ChE



HI RPF

23 24

PFDoA PFTeDA PFHXDA

PFCA
PFOcDA
PFCA
PFCA

PFCA
TS-PFDoA TS-PFTeDA TS-PFHXDA
TS-PFOcDA
TS-PFDoOA PFDOA
TS-PFTeDA PFTeDA
TS-PFHxDA PFHXDA
TS-PFOcDA PFOCDA

PFCA

PFCA PFDoA PFTeDA PFHxDA
PFOcDA  Exfluor Research Corporation

10mg

10mL 1mL

100
1 PFCA  (2mg/L
)
PFC-MXA
2
PFOA-13C2
MPFOA 10mg
10mL ImL
1000 Tpg/mL

0.5M

(TBAS) TBAS

17.0g 80mL
pH10 100mL
0.25M
5.3g 200mL
MTBE
Elix UVS5
LC/IMSMS
LC/MS/MS  LC
Acquity SDS MS/MS
Xevo-TQMS LC
BEH C18 1.7pam - 2.1 x 50 mm
A 10mM
CH3CN 10:90 B 10 M
A 40 1
10 A 100
15 15.01
20 A 40
40 S5pL MS/MS
1.5kv 120
350 0.15L/hr
650L/hr 650V
1
PFCA
ODS
PFCA PFCA
PFCA



PFCs

PFCA
200pL 23
1pg/mL
10paL 400paL
5
TBAS pH10 200paL 0.25M
400pL 2
PFCs TBAS
MTBE 2mL
1 10  3500rpm 10
MTBE 15
MTBE 2mL 1010001
1 10
3500rpm 10 MTBE
MTBE MTBE
0.2mL
PFCA
10mg 10 L
ImL
100 Img/L
LC/MS/MS
23 3
C.
1.
1) 25

15 2

10

10



2)

3)

23

23

23

10

Q&A

24(2012)

25

5



8 (1996)

6 11
14.3%

210

156

12

19

VOC

0.1

20



50,000m’ 11
250
10
1
20%

2L

FAX

100

19

30

24



2.
1)
(SDWA: Safe
Drinking Water Act)
1
2
(MCL)

(MRDL) (TT)

2
(Public Notification Rule, 40
CFR Part 141 Subpart Q)

Tierl 3 3

Tier 1
Tier2  Tier 1

MCL, MRDL, TT
Tier 3 Tier 2

Tier

Tier 1

3 3
6
(Appendix B
of 40 CFR 141, Subpart Q)
Tier1l 2
(primacy) EPA
Tier 1
24
24
Tier2
«C )
EPA



DNU ( ), DND
2) ( ), BWA ( )

EU
European Drinking Water Directive 7
The Water Industry Act(1991)
Standard
Drinking Water
Inspectorate, DWI)
The Water Act(2003)
Chief Inspector DWI

European Union Drinking Water Directive

DWD
WHO sensitive customer
DWD
parameter
Regulation
Water Supply
(Water Quality) Regulations 2000 DNU DND BWA
DWI
3)
DWI

2016 2

Indicator



WHO
HACCP

4) WHO

8.7

4.4



TDI  100%

10

(ARfD) 24

TDI

ARfD
ARfD  100%

S)
(WV)
2014 1 4-
(MCHM)
30
”Do Not Use”
(DNU
)
MCHM
MCHM DNU
30
CDC ( )
(Drinking Water

Advisory) Ippm



DNU
DNU
SNS
MCHM
CDC/
ATSDR /
EPA
FAQ
WV
CcDC
CASPER
3 2014 4
8 10 7 7
171

DNU

66% DNU
(53%) (14%)
(10%) (7%)
111 (3.8L) 3
25%
84%
22%
39 22 )
(15
)
DNU
DNU
5 DNU 37%
DNU
1 67%
4
98.3%
6
DNU /
(80.1%) (45.9%) (377 )
(26.9%)
(26.6%)

6)




16 2008

20

620mg/L

SWWA

16

SWWA

1988

3000

1986

3.

THMs

95%

TDI

114pg/L
S52ug/L
138pg/L

HAAs

TDI

118 pg/L

65.5 pg/L

70 %

35%

PCE

HAAs

10 pg/L

60ug/L

30pg/L

100pg/L

90ug/L  179pg/L

TDI

95%

25.6pg/L

TDI 43

TDI 25

70.4 ug/L
95 TDI



14 ng/(kg d)

5.9 ng/(kg d) TDI
2/5 7
95
TDI 13.2% 14.7%
13.2% 14.7%
1.3 1.5 L/day 2 L/day
2.8 ug/(kg day)
TDI  20.2% TCE
10
ng/L 3.1 pg/L
95 TDI  1.46 pg/(kg d)
0.69 ng/(kg d) TDI 2/5
8 95 ( )
( )
TDI 6.2% 6.5%
6.2% 6.5% 1.4 1.5
L/day 2 L/day
0.13 pg/(kg day)
TDI  8.6%
10 pug/L TDI
54 %
4.
(pTWI)
1

(g/day)
(2010)
100g 15.5¢
60.0g
100g
52.7g
2)
(Kendall
T =-0.066, p<0.01)
1)
T =-0.014, p=0.48 2)

(T =-0.04, p=0.06)
pTWI



pTWI

3)
2 1
3
1
5 2
2010
4) pTWI
pTWI  pTWI
pTWI
8 9( )
pTWI
9
pTWI (mL/ )
1548 mL, 1452 mL, 90%
2333 mL, 95%  2637mL
1758 mL, 1641 mL, 90%
2672 mL, 95%  3122mL
5. /
1) /
EPA Drinking Water Health

Advisory (HA) Program

( 10)
Health Advisory (HA)
HA (mg/L)
10
N[L]JOAEL (mg/kg/day) x (kg) )
X %
X (L/day)
HA /
One-day/Ten-day HA
( 1)
10 kg 1L/kg
100
2) saRfD
saRfD 11 12
13
NOAEL
UF
saRfD  TDI

(15 pg/kg/day)



0.4 mg/L 0.2mg/L
B6C3F, 13
300 ppm
NOAEL
100 ppm ( 8.6
mg/kg/day) F344/N
13
300 ppm
300 ppm
NOAEL
100 ppm ( 4.5
mg/kg/day)
1.52 mg/kg
0.57~229 mg/kg ( )
13
NOAEL 4.5 mg/kg/day  UF100
45 ng/kg/day
saRfD
saRfD
SD 0 20
12.9 mg
B/kg/day
13
NOAEL 9.6 mg
B/kg/day UF100

NOAEL

mg/kg/day

1 mg/L

SD

33 mg/kg

SDH

mg/kg (0.71 mg/kg/day)

2 90

saRfD

LOAEL

12

10 mg/kg
GPT

CD-1

96 ug/kg/day

2 mg/L

saRfD

90
3.9

30.4 mg/kg/day
2

8.8 mg/kg/day

POD

)
SDH GPT OCT

12 ~ 1200 mg/kg/day

1.2 ~ 120 mg/kg



1%polysorbate60

5
12 mg/kg
1%polysorbate60
120 mg/kg

ALT AST LDH
NOAEL 1.2 mg/kg (0.86 mg/kg/day)

NOAEL 0.71 mg/kg/day

UF100 saRfD 7.1 pg/kg/day
0.2 mg/L 0.07 mg/L
1,4
1,4-
104
(VSD 0.054 mg/L)
SD
11 1000
mg/kg/day
10 mg/kg/day
F344
13 1600 ppm
(150 200 mg/kg/day)
4000 ppm
NOAEL 640 ppm (60 mg/kg/day)
Crj:BDF1 13
1600 ppm (410

mg/kg/day)

4000 ppm
NOAEL 640 ppm (170 mg/kg/day)
SD 6 15
1033 mg/kg/day
NOAEL 516 mg/kg/day
1,4- saRfD 104
22 pg/kg/day
( 1 10* :0.54 mg/L)
0.5 mg/L 0.2 mg/L
-1,2-
-1,2-
SD 90
Sprague-Dawley CD-1
90
F344/N B6C3F1
14
1,2-
saRfD
14 1830
mg/kg/day
NOAEL 915 mg/kg/day
90
175 mg/kg/day
ALP
NOAEL 17 mg/kg/day



NOAEL 17 mg/kg/day
UF100 saRfD 170 pg/kg/day

4 mg/L 2 mg/L

B6C3F1 F344 3

586 mg/kg/day
NOAEL 226
mg/kg/day
166 mg/kg/day
ALT pH
NOAEL
10/15
13/15
POD

saRfD
B6C3F1 104
234-238 mg/kg/day
NOAEL
mg/kg/day F344
104 52-58
mg/kg/day

172-177

NOAEL
NOAEL 6 mg/kg/day
60 pg/kg/day
2 mg/L

6 mg/kg/day
UF100 saRfD

0.6 mg/L

saRfD

20 )

0.18 mg/kg/day

95
(BMDL,y) 0.146 mg/kg/day

UF100 saRfD  1.46 ug/kg/day
/
saRfD
6
6
78
(8.3 x107/(mg/kg/day)) 1x10™

(12 pg/kg/day)

SL/day

SL/day
2.5L/day

0.05mg/L 0.0l mg/L



VSD 0.4 pg/kg/day

B6C3F1
17 35.7
mg/kg/day
NOAEL 17.9
mg/kg/day F344 17
( : 17.9 mg/kg/day)

Sprague-Dawley

6-15
500 mg/kg/day
LOAEL
17.9 mg/kg/day  UF 1000 18
ug/kg/day 1x10*
(4.0 pg/kg/day)
saRfD 4.0 pg/kg/day
saRfD
0.1 mg/L. 0.04
mg/L
90
saRfD
Sprague-Dawley
3 510-800

mg/kg/day

100-164 mg/kg/day

NOAEL 30 mg/kg/day UF100

saRfD 300 pg/kg/day

8 mg/L 3

mg/L

B6C3F1 13
200 mg/kg/day

150 mg/kg/day

NOAEL 100 mg/kg/day
F344 13
42.9 mg/kg/day

ALT AST

21.4 mg/kg/day

SD
90
60 mg/kg/day

ALP BUN
(LOAEL)
15 mg/kg/day ( 12
mg/kg/day)
LOAEL 12 mg/kg/day
saRfD LOAEL 12

mg/kg/day

UF 300
saRfD

ug/kg/day
1 mg/L

0.4 mg/L

B6C3F1 4
34 mg/kg/day

40



3 (5 )

64 mg/kg/day
24 mg/kg/day
B6C3F1 4
3 (5 )
24-34 mg/kg/day
7.1-10 mg/kg/day
B6C3F1 4
54 mg/kg/day
26 mg/kg/day
B6C3F1 16 329 mg/kg/day
3
CD-1 (
) 90 50
mg/kg/day
125 mg/kg/day
250 mg/kg/day
F344 4 3
( 5 ) 24-34
mg/kg/day
71-100 mg/kg/day
143-200
mg/kg/day
F344
4
34 mg/kg/day
90 mg/kg/day
10

mg/kg/day

F344 3 ( 5 )
129 mg/kg/day
64 mg/kg/day
CD-1
41.2 mg/kg/day
F1
15.9 mg/kg/day
NOAEL 3
7.1
mg/kg/day UF100
saRfD 71 pg/kg/day
2 mg/L 0.7 mg/L
2013
0.04 mg/L
0.03 mg/L ( 27 4
1 )
TDI
90 100
BMD
BMDL,, 12.9 mg/kg/day
UF1000 12.9 pg/kg/day

BMDL,, POD



VSD
( 10°) 1.3 ug/kg/day
90
LOAEL
12.5 mg/kg/day  UF1000 12.5
ug/kg/day
90 100
/ 1 10"

12.9 ug/kg/day

90 LOAEL 12.5
mg/kg/day  UF1000 12.5
ug/kg/day

saRfD 13 pg/kg/day
0.3 mg/L

0.1 mg/L

B6C3F1 90
178.6 mg/kg/day

89.3 mg/kg/day
F344/N
90
178.6 mg/kg/day

42.9 mg/kg/day
NOAEL
21.4 mg/kg/day
Sprague-Dawley 90
50 mg/kg/day

ICR
(17 mg/kg/day)
F2
171 mg/kg/day

685 mg/kg/day

NOAEL 17 mg/kg/day
NOAEL 17
mg/kg/day  UF100 saRfD
170 pg/kg/day
4 mg/L 2 mg/L
100
VSD ( 107) 0.357
ug/kg/day
F344
13
2.5g/L( 270
mg/kg/day)

0.6 g/L (63 mg/kg/day)

0.3 g/L
(32 mg/kg/day)
63
mg/kg/day
NOAEL F344 100

1.1 mg/kg/day

Sprague-Dawley
(
) 0.25 g/L (
22 mg/kg/day)



NOAEL  0.08
g/L (7.7 mg/kg/day)

saRfD 100
3.6
pg/kg/day ( 1 10" )
0.09 mg/L 0.04 mg/L
/
SD 90

5.0 g/L (355 mg/kg/day)

NOAEL  36.5 mg/kg/day
/
saRfD
B6C3F1 104
LOAEL 6 mg/kg/day
200 mg/kg/day
LOAEL 6 mg/kg/day
UF 1000 saRfD  6ug/kg/day

0.2
mg/L 0.06 mg/L

B6C3F1 13
143 mg/kg/day
71.4 mg/kg/day

35.7 mg/kg/day
F344/N 13

214 mg/kg/day
107
mg/kg/day
NOAEL  53.6 mg/kg/day
F344 52
39
mg/kg/day
22 mg/kg/day
Sprague-Dawley 2
11.6~48.8 mg/kg/day
29.5~138.6 mg/kg/day
NOAEL  4.1~15.8
mg/kg/day
F344 6-15
50 mg/kg/day
NOAEL
25 mg/kg/day Sprague-Dawley
6-21

45 mg/kg/day

82 mg/kg/day
NOAEL 184
mg/kg/day New Zealand While
6-29
35.6 mg/kg/day
13.4

mg/kg/day



NOAEL 4.1 mg/kg/day  UF

100 saRfD 41 pg/kg/day
1 mg/L 0.4 mg/L
B6C3F1 13
143 mg/kg/day
NOAEL 714
mg/kg/day F344/N
13 35.7
mg/kg/day
NOAEL 17.9
mg/kg/day
CD-1 105
(200 mg/kg/day)
()
NOAEL 17.9
mg/kg/day  UF100 saRfD 180
ug/kg/day
5mg/L 2 mg/L
Sprague-Dawley 90
100 mg/kg/day
NOAEL 50
mg/kg/day 90
100 mg/kg/day
NOAEL 75
mg/kg/day
Wistar
200 mg/kg
100
mg/kg
CD-1 6 15

148

mg/kg/day 1/35 185 mg/kg/day
22/34
NOAEL
74 mg/kg/day
90

NOAEL 50 mg/kg/day

UF100 saRfD 500 ug/kg/day
13 mg/L 5mg/L
(10
mg/L)
6.
1) —
1-1) HI
13 HI
13
HI  0.193
1-2) RPF
ChE
13

RPF

RPF

RPF
(NAO)
EPA N-



EPA ChE mg/kg BMD,,=1.58
(BMD,p) =1.58 mg/kg/day RPF
mg/kg RPF EPA 0.06
ChE
BMDy, EFSA
EPA 65~241 mg/kg
24 ChE
EDs 77.7 mg/kg
EPA RPF 24
BMD;, RPF 24 ChE
EDs (266
(MIPC) mg/kg/day) RPF 34
ChE
NOEL 2 EPA
mg/kg/day 12 mg/kg/day (LOEL 25 ChE BMDy, = 0.36 mg/kg
mg/kg/day 100 mg/kg/day) BMD,y=1.58
13 mg/kg/day RPF 4.39
ChE NOEL 1
mg/kg/day RPF
0.5 EPA
(BPMCO) ChE BMDy, =0.27 mg/kg
23.1 208 mg/kg BMD,=1.58 mg/kg/day
05 24 RPF 5.85
ChE
ChE
EDsy 245 mg/kg 90 2
28
ChE 1
EDsy  27.47 mg/kg ChE
RPF  0.11 ChE
(
)
EPA 90
ChE BMD,,=0.10 ChE



90

ChE
350 mg/kg
ChE

100 mg/kg

[50 mg/kg ( 24

ChE N RPF

13

(367 mg/kg/day) ChE

2 197~233
mg/kg/day
ChE
197 mg/kg/day
(8%)
90
~ 314 mg/kg/day)
(~134 mg/kg/day)
ChE

ChE

(MBPMC)
ChE

ChE

ChE

NOEL

NOEL

0.5

ChE

ChE

90

28
(943-996
mg/kg/day) AChE
ChE
ChE
1000 mg/kg ( )
200 mg/kg ( )
ChE
14 RPF
0.008
mg/L ChE
BMDL, 0.99 mg/kg/day
100 50 kg
21/day 10
ChE 0.025
mg/L
ChE
0.326 (0.008 + 0.025)
2)
2-1) HI
HI 15 HI
0.915
2-2) RPF

22 ChE



BMD,, EDs NOAEL

RPF
EPA
EPA ChE
EPA BMD,, = 0.24 mg/kg/day
RPF
BMDy,
EPA
22
RPF EPA BMD;,
RPF
RPF ChE 4
ChE
ChE 75 mg/kg 220 mg/kg
ChE
293 RPF
ChE
EPA
ChE EPA
mg/kg/day BMD,=0.24
mg/kg/day RPF
0.038
ChE (MEP)
ChE ChE
3 4
ChE EDs,
21 ChE EDsy

3.33~6.60 mg/kg/day



4.61 mg/kg/day
ChE
98 2
EDs
2.17 mg/kg/day
RPF  0.471 (2.17+ 4.61)

(DDVP)
EPA
EPA
ChE BMD,,=2.35
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.102
(IBP)
ChE
3 2 13
ChE
24 ChE
BMD,, EDsg
24 NOAEL
4.35 mg/kg/day 98
NOAEL 0.17
mg/kg/day RPF  0.039
EPN
ChE
13 26
104
ChE
( 100 )
13 104
EDs ( 9.96 mg/kg/day

5.11 mg/kg/day)
7.53 mg/kg/day
EDs (2.17 mg/kg/day)
EPN RPF 0.288 mg/kg/day

EPA
EPA
ChE BMD,,=0.99
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.242
EPA
EPA
ChE BMD,,=1.48
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.162
EPA
EPA
ChE BMD,,=31.74
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.008
13 104
ChE
ChE
NOAEL 30 ppm (2.1 mg/kg/day)
50 ppm (2.2 mg/kg/day)
98
NOAEL 0.17 mg/kg/day RPF
0.08
ChE
BMD;, EDs



NOAEL RPF
ChE
NOAEL 1000 ppm (71 mg/kg/day)
98 NOAEL
0.17 mg/kg/day RPF  0.002
(SAP)
EPA
EPA
ChE BMD;,=31.91
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.008
(
EDDP)
3 2
NOAEL RPF
ChE
NOAEL 30ppm 15 ppm
Food factor ( 0.102 kg
food/kg 0.083 kg food/kg)
30 ppm 15 ppm
3.06
mg/kg/day 1.25 mg/kg/day
98
0.17 mg/kg/day
RPF  0.136
(DMTP)
EPA
EPA
ChE BMD,;,=0.25
mg/kg/day BMD,;=0.24

mg/kg/day RPF
0.96

ChE
28
ChE
ChE BMD
variance
EDs RPF
ChE
EDsy,  39.58 mg/kg/day
EDsy 2.17
mg/kg/day RPF
0.055
EPA
EPA
ChE BMD,,=0.25
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.960
( )
EPA
EPA
ChE BMD;,=313.91
mg/kg/day BMD,;=0.24
mg/kg/day RPF
0.001
2 /
ChE
BMD;, EDs
104
22 mg/kg/day
ChE

116
25 mg/kg/day



ChE (17%1 )
NOAEL 5 mg/kg/day
ChE
NOAEL 0.17 mg/kg/day

RPF  0.034

EPA
EPA
ChE BMD,,=0.07
mg/kg/day BMD,=0.24
mg/kg/day
RPF  3.429

@

21.4 mg/kg/day
ChE
ChE NOAEL
8.6 mg/kg/day

ChE
NOAEL 8.6 mg/kg/day
98
NOAEL 0.17 mg/kg/day
RPF  0.020
@
13
2500 mg/kg/day
ChE
ChE
16 RPF
0.0025367
mg/L ChE

BMDL,, 0.21 mg/kg/day
100 50 kg

2L/day 10
ChE
0.00525 mg/L
ChE
0.48319 (0.0025367 +
0.00525)
7.
1) TS-PFDoA PFCA
0.1 mg/kg/day 0.5 mg/kg/day 2.5
mg/kg/day  TS-PFDoA
PFDoA
1766 ng/mL 5584 ng/mL 251620
ng/mL 1402
ng/mL 8720 ng/mL 197300 ng/mL
TS-PFDoA
PFDoA PFCA
PFDoA
20 1
PFCA
PFOA PFNA PFDA
PFUdA PFTeDA
2) TS-PFTeDA PFCA
10 mg/kg/day  TS-PFTeDA
PFTeDA 10930
ng/mL 11274 ng/mL
PFTeDA
8 13 PFCA 11
16 PFCA
PFUdA PFDoA PFTeDA
ng/mL
PFUJA PFDoA PFTrDA

«C>)



PFOA PFNA PFHxDA

3) TS-PFHxDA PFCA

100 mg/kg/day  TS-PFHxDA

PFHxDA
1308 ng/mL 1780 ng/mL
PFHxDA
PFHxDA
1110 ng/mL 89.5 ng/mL
PFNA PFDA

PFUnA PFDoA PFTrDA PFTeDA PFOcDA
PFUnA PFDoA PFTrDA PFTeDA

PFOcDA
PFCA 300
ng/mL PFNA
PFUnA
( ) PFHxXA PFHpA
PFOA PFDeA
4) PFCA
TS-PFDoA
PFOA PFNA PFDA PFUdA PFTrDA
PFTeDA PFDeA PFUdA PFDoA
PFTrDA PFTeDA
PFTeDA (0.19%)
PFNA (0.05%) PFDA (0.05%)
PFTrDA (0.05%)
TS-PFTeDA
PFDA PFUdA PFDoA PFTrDA
PFHxDA PFOcDA PFDoA
PFTrDA PFTeDA PFHxDA
TS-PFHxDA PFDoA
PFTrDA PFTeDA
PFHxDA PFOcDA

0.01






FAX

18

(1
2) )

24



1)

2)

WHO

3)

( )

(saRfD)
saRfD

saRfD
WHO

EPA (HA)
WHO
ADI

TDI 100%



EPA
2014 1 MCHM
CASPER
MCHM
DNU 37%

THMs HAAs
THMs HAAs
THMs
20 %
THMs HAAs
THMs HAAs
HAAs
THMs
THMs HAAs
2L/4d
THMs 29 44% HAAs 26 40%
THMs
HAA
THMs
HAAs
TDI
THMs
HAAs
2
L/day 20%
2 L/day

20% 26 44 %



THMs HAAs

20 %

TCE PCE
THMs
TCE
PCE
TCE
TDI
TDI
(10 pug/L)y 173
3 ng/L
TCE 10
ng/L 5 ng/L

PCE

TDI
4.
®PTWD
pTWI
pTWI
pTWI
9
1L/ day
1L/ day

5. /



163

19

1,2-

10

13

RPF

ChE

ChE
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PFCAs

No PFCs abbriviation (nIé/OmQL) (ntlli{n) Cg?)e COl(l\i]S)i on Pai‘(r)int dalilgrkll o
(m/z) (m/z)
1 perfluoro-n-pentanoic acid PFPeA 1.00 1.9 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 3.7 20 10 363 319
4  perfluoro-n-octanoic acid PFOA 1.00 4.6 20 10 413 369
5 perfluoro-n-[1,2-*C2]-octanoic acid ~ PFOA-"C, 1.00 4.6 20 10 415 370
6  perfluoro-n-nonanoic acid PFNA 1.00 5.5 20 10 463 419
7  perfluoro-n-decanoic acid PFDA 1.00 6.3 20 10 513 469
8  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:






3. ( 24(2012) )
e —
5/17 10:25
19:30
20:00 10mg/L
5/18 16:50 10mg/L - 30mg/L
18:00 30mg/L - 50mg/L
19:15 5/19 (1 5 55 )
1:10
23:05 5/19 (1 3 40
2:45
5/19 T7:25 17:30 (2 10 5 )
11:30 18:00 (2 6 30

mg/L

0.30

025 -

0.20

0.15

0.10

005 -

0.00

0:00 6:00 12:00

5/18

0:00
5/19

6.00 12:.00 18:.00




24 5 24 24
17 [ 18 19 20 21 22 23 24 25 28 29 31 1 11 5
1025 1 -

HMT
T20:00 10ma/L T13:00 10ma/L T17:00 5ma/L 17:3 T
71650 30mg/L
71800 50mg/L |
@ s 19:1|5 5/19 110 7/19 725 1730 |)
‘ @D |5/182305 5719245 /191130 1800 )
|
, @600
. @600

24 5 10 19

5 18

19







voC

vocC

voC

voC

vocC

200mg/L

0.1

FHENEER
FHAE S IR TR A

*
i
&
<
2

7
L

ENE AR EE

EHEE
THT—aT I
(€355 =% 5:i0)

Fi
09
AB

Z DD
B3Vaw=a7 L8

FOxE

PN

BEIRY
LL4~5

e AR X EN
R ERAR-2 - 23 13-

=

=

(F T80

(BFEH)

BHERITHY 2T

e
Rt @

TR

BEIZY
LAIL1~3

~_

KREHEERHET=2T I

Bkt
IS RE

% { FH50 A8
S leEyro4s

# ATKEHBRO TRICITHEERETEN

4.

MOT=27ILH(C
SENIRWES

Z%- ABHER

1RIFI2
2RKEEBIE
MO EMHE




(Tier)

Tier

Tier 1:

MCL

( 24

€)) ( ) @
® . (D

24

EPA

Tier 2: Tier 1

@

@

@
&)

®

Tier 3: Tier 1,2

(CCR)

Tierl 3

10

DNU

Do not use for
Drinking, Cooking or
Washing.

DNU

DND
Do not use for
Drinking or Cooking.

DND

BWA

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

BWA

*

BWA

DNU

DND




AN = IAYA -2 = b o} A=Y A

DNUZFRE M S
1BXRZET
(201448 £ 4))
0 20 40 60 80 100
HAEBERZOESE(%)
Do Not Use
( MCHM )
100
90 ) —/KiB
80
§ 70
# 60
R
Ko 50
g 40
% 30
20
10
0
DNUHF S DNUAZRR & AERFR
MH1AXRET (201448 £ 1))
6. MCHM

( MCHM )

2-1 DNU
@47 ) DNU 86 )



TDI

95%fili

ToI | 14 pg/(kg-d) |

Oral (food) Inhalation Dermal
Oral (water) 1.5% Inhalation (bath) (kitchen) 5.1% Inhalation(residence) 1.2%

95%ile

Non water-related
0.1%
Direct water

51.2%

Indirect water Intak

Direct water

intake ) o, ; 2.8% 5.4%

intakel.5 L/d
15% b — — — — . — — — — —
margin -I
0 2 4 6 8 10 12 14 16
Total oral-equlvalent potentoal dose (D,) [pg/(kg*d)]
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Total oral-equivalent potential dose (2;) [pg/(kg*d)]

TCE 95
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28 pTWIL ... - — o~ ——
[mL/day]
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pTWI 468 744 1133 1452 1872 2333 2637 3498 1548
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o REILIK 0 0 0 0 29 268 471 1000 79
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43, 0 0 0 36 148 200 293 457 81
7 ILa—)LERE 0 0 0 0 250 500 700 1250] 167
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10. HA

One-day HA 1 100%
Ten-day HA 10 100%
Longer-term HA 7 100%

( 10 ) 100%
Lifetime HA RSC factor

(Default: 20%)

Concentrations for cancer -
(107, 10°° and 10 Risk levels)

10kg, 1L/day 70 kg, 2L/day RSC: Relative source contribution



11 Subacute Reference Dose (saRfD)

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 pg/kg/day* 2 ( ) N )
-1,2- 170  pg/kg/day 90 ( ) ALP NOAEL 17 mg/kg/day 100
-1,2-
60 pg/kg/day 104 ( ) NOAEL 6 mg/kg/day 100
1.46 nug/kg/day ( BMDL,, 0.146 mg/kg/day 100
4 pg/kg/day* N i
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  ug/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
36 ungkgday* 100 ( ) i i
6 ug/kg/day 104 ( ) LOAEL 6 mg/kg/day 1000
41 pgkeg/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

- ,*:1.0x 104



0.04 04 (10) 02 (5)
1 20 (2) 1 (1)
0.01 - -
0.002 02 (100) 0.07 (35)
1,4- 0.05 0.5 (10) 02 (4)
1,2- 0.04 40 (100) 20 (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) 30 (5)
0.02 1.0 (50) 04 (20)
0.06 20 (33) 07 (12)
0.03 03 (10) 01 (3)
0.1 40 (40) 20 (20)
0.01 0.09 (9) 0.04 (4)
0.03 02 (7) 0.06 (2)
0.03 1.0 (33) 04 (13)
0.09 50 (56) 20 (22)
0.08 13 (163) 50 (63)
10 10 (1)




13. 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
* 23
14. 13 Relative potency factor (RPF)
1 (NAC) 1 0.0005 0.0005
[ 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




15.22

Hazard index (HI)

0.001

1 (MPP) 0.00005 0.05
2 0.008 0.00016 0.02
3 0.005 0.00005 0.01
4 (MEP) 0.003 0.00015 0.05
5 (DDVP) 0.008 0.00008 001
6 (IBP) 0.008 0.0024 03

7 | EPN 0.004 0.00006 0015
8 0.08 0.0008 001
9 0.003 0.0003 0.1

10 (DEP) 003 0.0003 001
1 0.002 0.00006 003
12 0.2 0.002 0.01
1S (SAP) 0/ 0.001 001
14 0.006 0.00006 0.01

( ,EDDP)

15 (DMTP) 0.004 0.0004 0.1

16 0.003 0.00006 0.02
17 0.05 0.0005 001
18 ( ) 0.05 0.0005 001
19 (PAP) 0.004 0.00004 0.01
20 0.004 0.0002 0.05
21 0.0009 0.000063 0.07
2 2 0.02 001

Hazard Index (HI) 0.915

HQ: Hazard quotient =
24

/

(http://www.jwwa.or.jp/mizu/pdf/2012-b-02deg-01max.pdf)




16.22 Relative potency factor (RPF)
1 (MPP) 1 0.00005 0.00005
(index chemical)

2 2.93 0.00016 0.0004688
3 0.038 0.00005 0.0000019
4 (MEP) 0471 0.00015 0.00007062
5 (DDVP) 0.102 0.00008 0.00000817
6 (IBP) 0.039 0.0024 0.0000938
7 | EPN 0.288 0.00006 0.0000173

8 0.242 0.0008 0.0001939
9 0.162 0.0003 0.0000486
10 (DEP) 0.008 0.0003 0.0000023
11 0.08 0.00006 0.0000048
12 0.002 0.002 0.0000048
13 (SAP) 0.008 0.001 0.0000075
14 0.136 0.00006 0.0000082

( ,EDDP)
15 (DMTP) 0.96 0.0004 0.000384
16 0.055 0.00006 0.0000033
17 0.960 0.0005 0.00048
18 ) 0.001 0.0005 0.0000004
19 (PAP) 0.034 0.00004 0.00000136
20 3429 0.0002 0.0006857
21 0.020 0.000063 0.00000126
22 - 0.02 -
0.0025367
24 (http://www.jwwa.or.jp/mizw/pdf/2012-b-02deg-01max.pdf)




