6
Perfluorooctane Sulfonate PFOS
CAS 1763-23-1( )
29081-56-9 ( )
70225-14-8 ( (DEA) )
2795-39-3 ( )
29457-72-5 ( )
2-1595 ( ) 2-2810 (
(C=4 12 (Na, K, Li))
RTECS RG9701600( ) RG9701850( ) RG9701750( )
CgF170:SX(X  H, K )
500.13 (
1 ppm = 20.46 mg/m® ( 25 )
o)
F,C— (CF,);—S——O0X
') X=H K
1)
400 2
06Y  1.1( ¥ 11(
)’ 1a( )’
6.4x 10°mmHg( 25  MPBPWIN?
) (=0.85 Pa)

1.43x 10" mmHg (25  MPBPWIN?
(=1.9x 10° Pa)

(1- /) (log Kow)

(PKa)
519 mg/L (20+ 0.5 ) 680mg/L (24 25 )
570mg/L? 370mglL ( )?

( ) 12.4 mg/L ( ) 25 mglL ( K
12.4 mg/L ( 22 23 )?
20.0 mg/L (3.5%NaCl 22 24 )




5)

BOD0% TOC6% LC-MS3% 4 100
mg/L 30mg/L ©

1)

1

(BCF) K
210 850 58 20ug/l  ©
200 1500 58 2ugll ©
BCF:720( 20ug/L) ©
1124 62 86ug/L ?
4013 62 86ug/ll ?
2796 62 86ug/L 2
(Kd) 183( )? 9.72(Clay Loam)” 35.3 (Sandy Loam)” 7.42(
)”
(Koc) 704( )" 374(Clay Loam)” 1260(Sandy Loam)” 571 (
K
PFOS 17 1 10t 1 b
PFOS 1.1 8
1.1
( ) 15 16 17
(kg) 3,926 2,762 1,178




PFOS

)
3.6t/ ® PFOS

PFOS

10)

PFOS

1

1681

0.07t/

8)

685

PFOS

9

21,000t PFOS

683

2 3t 8

(PFOS
16
200t

PFOS

9



log Kow

21
2.1
pg/m*|0.0000018| 0.000004 | <0.00000009 | 0.00003 | 0.00000009 | 19/20 2004 | 1)
ug/m’
pg/g | 0.000013 | 0.000020 | <0.0000033 | 0.00012 | 0.0000033 | 46/50 2004 | 1)
pg/l | 0.00083 | 0.0034 <0.0001 0.012 0.0001 4/6 2003 |2)?
0.00097 | 0.0065 0.0001 0.047 - 9/9 2002 | 3)
0.003 0.003 0.0025 0.0035 0.001” 33 2007 4)
0.0038 | 0.0054 0.00030 0.020 0.0001” | 14/14 2006 | 5)
0.0024 | 0.0024 0.0024 0.0024 | 0.001" 11 2006 | 4)
0.0017 | 0.0023 0.001 0.0049 0.001” 33 2005 | 4)
0.0064 | 0.0097 <0.005 0.037 0.005” 11/19 2005 6)
pg/ll | 0013 0.029 0.0003 0.095 0.0002 8/8 2007 | 7)
0.037 0.075 0.01 0.14 0.005 2/2 2006 | 8)
0.00037 | 0.00060 0.00014 0.0024 | 0.00005” | 7/7 2005 | 9)
na/g
pg/L | 0.0027 | 0.0058 0.000097 0.013 0.00005 5/5 2005 | 10)




0.0015 | 0.0039 0.00024 0.037 | 0.00004 | 79/79 2003 | 2
0.0023 | 0.0058 0.00020 0.018 | 0.00004 9/9 2002 | 11)
0.015 0.030 0.0009 0.28 0.0002 | 25/25 2007 | 12)

~0.002"
0.038 0.052 0.0080 0.18 0.002” | 16/16 2007 |13)9
0.0035 | 0.0074 <0.001 0.044 |0.001~0.002| 38/59 2007 | 14)
0.0016 | 0.0058 <0.002 0.061 0.002 3/17 2006 | 14)
0.67 35 0.0092 1 - 9/9 2006 |15)?
0.0088 | 0.025 0.00033 o1 - 14/14 2005 | 16)
0.029 0.049 0.003 0.11 0.00005” | 6/6 2004 |17)°
0.0098 | 0.026 0.0014 053 0.00004 | 52/52 2003 | 2
0.011 0.015 0.0029 0.037 - 10/10 2003~2004| 18)
0.015 0.044 0.0007 0.16 - 20/20 ~2002 | 3)

pg/l | 0.0089 | 0.0091 0.0073 0.011 0.00005 212 2005 | 10)
0.0019 | 0.0058 0.00061 0.028 | 0.00004 6/6 2003 | 2
0.0010 | 0.0021 0.00011 0.0066 | 0.00004 | 11/11 2002 | 11)
0.0033 | 0.0050 0.0013 0.011 - 33 2007 | 20)
0.0061 | 0.0063 0.0044 0.0087 | 0.002" 4/4 2007 [13)°
0.006 0.006 0.006 0.006 - 1 2007 | 14)
0.0032 | 0.0034 0.0020 0.0062 | 0.00005” | 10/10 2004 [17)°

ng/g | 0.00026 | 0.00035 0.00011 | 0.00080 | 0.0000072 | 4/4 2005 | 10)
0.00014 | 0.00030 | <0.000096 | 0.0012 | 0.000096 | 4/9 2003 | 19)
0.00040 | 0.0016 <0.0001 0.0043 | 0.0001 2/3 2007 | 21)

ng/g | 0.00021 | 0.00026 | 0.000082 | 0.00035 | 0.0000072 | 3/3 2005 | 10)
<0.000096|<0.000096| <0.000096 | 0.00021 | 0.000096 | 4/11 2003 | 19)

pg/g | 0.0011 | 0.0013 0.00064 0.0023 | 0.000018 | 3/3 2005 | 10)
0.0020 | 0.0047 0.00048 0.012 | 0.000033 | 3/3 2003 | 19)

pg/g | 0.00052 | 0.0015 | <0.000018 | 0.0055 | 0.000018 | 15/16 2005 | 10)
0.0011 | 0.0021 0.00021 0.0068 | 0.000033 | 6/6 2003 | 19)

nolg

ng/g | 0.000083 | 0.00030 | <0.000018 | 0.0014 | 0.000018 | 5/6 2005 | 10)

)5 (




0.00005 pg/L 0.0002 pg/L

4
2.2
15m* 2L 2,000 g 50 kg
2.2
0.0000018 pg/m® (2004) 0.00000054 pg/kg/day
0.00097 pg/L (2002) 0.000039 pg/kg/day
0.037 pg/L 0.0015 pg/kg/day
(2006)
0.0027 pg/L (2005) ( 0.00011 pg/kg/day (
0.67 pg/L (2006)) 0.027 ug/kg/day )
0.000013 pg/g (2004) 0.00052 pg/kg/day
0.00003 pg/m® (2004) 0.000009 pg/kg/day
0.047 pg/L (2002) 0.0019 pg/kg/day
0.14 pglL 0.0056 pg/kg/day
(2006)
0.037 pg/L (2003) ( 0.0015 pg/kg/day (
11 pg/L (2006)) 0.44 ng/kg/day )
0.00012 pglg (2004) 0.0048 pg/kg/day
2.3
0.00003 pg/m’
0.0067
ng/kg/day
0.0104 pg/kg/day
2.3
Hg/kg/day Hg/kg/day
0.00000054 0.000009
0.000039 0.0019

6




{0.0015} {0.0056}
(0.00011) {0.027} (0.0015) {0.44}
0.00052 0.0048
0.000559 0.0067
0.00055954 0.006709
1
2
3
4 {}
PEC
2.4
0.037 pg/L 0.028 pg/L
11 pg/L
0.037 pg/L
PEC PEC
11 pg/L 0.028 ug/L
2.4
0.0027 pg/L (2005) [ | 0.037 pg/L (2003) [
0.67 pg/L 11 pg/L
(2006)] (2006)]
0.0019 pg/L (2003) 0.028 pg/L (2003)



¥c K  4.2mgkg 24
155 48 3.24 24
5
24 95
12/ 179 75
1
¥c K  4.2mgkg 89
30.2 12.6 64 2
42.8 89 89
20.6 ng/g 2.2 ug/g 1.1ug/g
0.2 0.6 pngdg 0.2 ug/g
0.08 ng/g 0.16 ng/g
25.2 2.8
2
42 20 0 32mgkgday K
21
9 43
0 01 1.6mgkgday K
22
4
2mgkg K
132 122 146 110 88 138 %9)
6 0.03 0.15 mg/kg/day
0.75 mg/kg/day 20
27 0.15 mg/kg/day 0.75
mg/kg/day 0.75 mg/kg/day 0.15 mg/kg/day
1
200 »9
¥c K 3.4 mg/kg
4 21
9.5



9)

3 205 93 3
10)
3 55
1,428 4 m 26 2 55
54 95 CI 39 69
0.145 3.49 pg/mL

12, 13)

10 n=20 175
0.03 pg/mL 0.003 pg/mL
0.003 0.029 pg/mL
14)
60
10> n=20
15)
in vitro 99.8
956 « - 594 vy - 24.1
a -2- 0.1 16)
2-(N- ) N-EtFOSE
17, 18)
9,18, 19)
LDso 154 mgkg
TDLo 15 mgkg
TDLo 0.75 mgkg %
LDso 251 mgkg K
L Dso 233 mgkg K
LDso 271 mgkg * K
LDs, 50 1,500 mgkg * K
LCso 5200 mg/m* ? K
K 23)

21)



PPARa
CoA
8, 19)
PTH
32)
Sprague-Dawley
0 2 6 18 60 200 mgkg/day
0.1 8 14 0.03
2
8
0.03
33)
Sprague-Dawley
5 10
CoA
0.002
0.0005

5

in vitro

24 26)

27, 28, 29) PPA RG PFOA 28, 29)

2 14 53

30, 31) 6

8)

PTH  PPARa
PPAR

PPARB /

1 K 0 0003 001 003 01 03

0 0.3
13 28

0.01
16

0.003

0.003

LOAEL 0.003 2 mg/kg/day
0 0.00005 0.0002 0.0005 0.002
4 14
4 0.002

2 14
GPT
0.002
0.002

10

7 8



0.002

4 14
CoA
14 4 0 0.05 0.18
0.37 1.51 mg/kg/day 0 0.05 022 0.47 177 mgkg/day 14 0 0.03
0.13 0.34 1.33 mg/kg/day 0 0.04 015 040 1.56 mg/kg/day %0,31)
NOAEL 0.0002  0.13 mg/kg/day 0.0005 0.4 mg/kg/day
Sprague-Dawley 60 70 1 K 0 0.00005 0.0002 0.0005
0.002 104 0.0005
0.0002
0.00005 0.0002 0.0005
0.002
0.0005
0.002
53
BrdU
0 0015 0.057 0.064 023 0.15 057 064 221 mgkg/day 0 0015 0.052
0.073 0.21 0.19 056 0.84 2.15mg/kg/day 3,39 NOAEL
0.00005  0.015 0.057 mg/kg/day 0.0002  0.073 0.21 mg/kg/day
2 1 0 10 30 100 300 mgkg/day K 90

300 mg/kg/day 2 4 100 mg/kg/day 3 5 30
mg/kg/day 7 10 10 mg/kg/day 11 20

100 mg/kg/day
10 mg/kg/day
36)
2 1 0 05 15 45 mgkgday K 90
4.5 mg/kg/day 5 7
4.5 mg/kg/day 1 2
5 22 30
ALP 50
1 2
2 1

05 1.5 mg/kg/day

11



1.5 mg/kg/day 0.5 1.5 mg/kg/day

1.5 mg/kg/day ALP
1 37) LOAEL
0.5 mg/kg/day
4 6 1 0 003 015 0.75mg/kg/day K
6 0.75 mg/kg/day 1 23
1 26
1
1 0.75 mg/kg/day
TSH Ts
CoA 0.75
mg/kg/day 2
09 1 0.15mg/kg/day 27 1
6
4.4 0.15 mg/kg/day 8.7 0.03 mg/kg/day
1 0 0.15 0.75 mg/kg/day
2 0.75 mg/kg/day
0.15 mg/kg/day TSH T3
0.15 mg/kg/day "8
NOAEL  0.15 mg/kg/day
Sprague-Dawley 22 1 0 1 5 10 mgkg/day K 6
15 10 mg/kg/day 12 20
1 mg/kg/day
10 mg/kg/day %)
NOAEL 5 mg/kg/day LOAEL 1 mg/kg/day
Sprague-Dawley 25 1 0 1 5 10 mgkg/day K 6
15 5 mg/kg/day
10 mg/kg/day
17 2
5 mg/kg/day

12



10 mg/kg/day

= NOAEL 1
mg/kg/day
Sprague-Dawley 0 1 2 3 5 10mgkgday K 2 20
CD-1 0 1 5 10 15 20 mgkg/day K 1 17
2 mg/kg/day
10 mg/kg/day
1 mg/kg/day
T, T3
TSH 10 mg/kg/day
10 mg/kg/day
20 mg/kg/day
5 mg/kg/day 15 mg/kg/day
2 5 mg/kg/day
20 mg/kg/day
15 mg/kg/day
20 mg/kg/day 10 mg/kg/day
15 mg/kg/day
40, 41)
LOAEL 1 mg/kg/day NOAEL 5 mg/kg/day
NOAEL 1 mg/kg/day NOAEL 5 mg/kg/day
5 95
BMDL s 0.150 3.14
mg/kg/day T, 0.046 0.352 mg/kg/day 0.122 0.016 mg/kg/day
3.33 3.53 mg/kg/day
Sprague-Dawley 0 1 2 3 5 10mgkgday K 2 21
CD-1 0 1 5 10 15 20 mg/kgday K 1 18
10 mg/kg/day 20 mg/kg/day 30 60
5 mg/kg/day
15 mg/kg/day 8 12
24 95 3 mg/kg/day 10 mg/kg/day
24 50 1
2 mg/kg/day 10 mg/kg/day
5 mg/kg/day
5 mg/kg/day
3 LDsy 10 mg/kg/day

13



1 5 mgkg/day

2 mg/kg/day

mg/kg/day 22

1 mg/kg/day
T4 35

3 mg/kg/day

10 mg/kg/day

2 mg/kg/day

T4

T3 TSH

5 mg/kg/day

1 mg/kg/day 0.3

42)

22 1

10 1 mg/kg/day
2.5 mg/kg/day

0.1 mg/kg/day NOAEL
Sprague-Dawley 35 1
42 F, 68
1.6 mg/kg/day
F. 0 0.4 mg/kg/day

3.2 mg/kg/day

mg/kg/day
Fy
1.6 mg/kg/day Fi
339
1.6 mg/kg/day

0.4 mg/kg/day

3, 45) F,

14

LOAEL
0 01 1 25 3.75mg/kg/day 7
20 2.5 mg/kg/day 1

1 mg/kg/day

0.4 mg/kg/day

1 mg/kg/day

3.75 mg/kg/day

NOAEL

0 01 04 16 32 mgkgday K

Fo 0.4 mg/kg/day
1.6 mg/kg/day

10
3.2

45.5

75
1.6 mg/kg/day

0.4 mg/kg/day
Fy 0.4 mg/kg/day

0.6



NOAEL Fo 32
mg/kg/day Fi 0.4 mg/kg/day Fo 16mgkgday F;
0.4 mg/kg/day Fo 0.1mgkg/day F, 0.4 mg/kg/day
F, F, 0.1 mgkg/day
Sprague-Dawley 25 1 0 16mgkgday K 42
A
1.6 mg/kg/day B
C D 4
21 2 4
C 19 A 9 B 16 D 11 4
21 B A C D C
4, 45)
Sprague-Dawley 10 15 1 K 0 25 mgkgday 4
2 5 6 9 10 13 14 17 17 20
10 25 mg/kg/day
2 56 9 10 13
6 10 17
2 56 9 10 13
100 25 mg/kg/day
2 5 10
60 17 20 60
100 19 20 2 0 25 50
mg/kg/day 25 mg/kg/day
25 mg/kg/day
0 100 94 29 1 99 82 35
5 98 66 3
17
46)
45, 47)
48)
Wistar 9 1 0 05 15 45mgkgday 65
0.5 mg/kg/day
1.5 mg/kg/day
LDH-x SDH
4.5 mg/kg/day

15



49 LOAEL

Perfluorooctylsulfonyl fluoride POSF

MDA
0.5 mg/kg/day
POSF
1961
POSF
982 156 16.7

812 112 9.9
65 27 53

782 53
1,065 29
50)
2,083
1,895
1,400
1993 1998
122 659 101
POSF
RR
9%5 Cl: 1.0 22
211 15 345
26 95 CI: 1.2 55
55 10 56 24 95 Cl:1.2 48

52)

1.32ppm 0.06 10.06 ppm
0.80ppm 0.04 6.24 ppm

1997

16

POSF
1 2,083

289 85 104

1998
1
1
SMR
2002 188 11
263
51)
1 652
RR
86 9 Cl:1.1 >100 15
RR
10

25 95 CI: 21 >100
21 95 Cl:12 35 RR

POSF 2000
263 48
255 49
1994/1995
2000



17

174 174
54, 55)
2004 11 2005 3
99 5
ng/mL (0.2 ng/mL) 34.8 ng/mL PFOA
PFOA
100 (cm)
77.8 %)
1996 2002 1,387
4 14 35.3ng/mL 6.4
106.7 ng/mL
57)
15 4.9 17.6 ng/mL
1.6 5.3ng/mL
TSH
T4 58)
3
32
3.2
WHO |IARC
EU EU
EPA
USA | ACGIH
NTP
DFG
O
invitro K
59, 60) 59) 60) 61)



62 DNA

9
63)
invivo K &)
WB-F344 in vitro ® K
WB-F344 CDK in vitro
invivo %)
Sprague-Dawley 60 70 1 K 0 0.00005 0.0002 0.0005
0.002 104 40 0.002 52
52 0.0005
0.0002
104
0/60 3/50 3/50 1/50 7/60 0/60 1/50 1/49
1/50 5/60 0.002
0.002 /60
0.0005 2/50
1/50
23/60 30/50 22/48 26/50 15/60
0.00005 0.002
11/60 12/50 15/48 11/50
14/60 29/60
36/50 31/48 29/50 24/60 0.00005 0.0002
0.002 52
9/39 /39
104 0.002
104
34, 35)
N-EtFOSE 0 0.0001 0.0003 0.003 0.01 0.03
104 7 0.03%
0.01
0.02 52 52
67, 69)
1961 POSF

18



1 2,083

982 289 812
1998 18 6
15 1 782
14
SMR
SMR 1277 95 Cl:263 37.35 1
SMR 1612 95 Cl: 332 47.14 3
5
SMIR 255 0.12
50)
2,083 2002 188 11
1,895
1,400 263
22 39 29 12
8 22 5 6 1
2 4 1 8
2 1
5 50 11 9 2
SIR 1
15 5 10 10 1
0.83 95 CI:0.15 4.65 1.92 95
Cl:030 1206 152 95 Cl:021 10.99 1 2
6 5
2 1
69)
1993 1998 1 652
122 659 101
POSF RR
RR 12 95 Cl:1.0 >100
10 211 15 345 37
RR 24 95
Cl: 1.3 45 52)

19



50, 69)

305 pg/mL

K NOAEL
0.00005  0.015 0.057 mg/kg/day 0.036
mg/kg/day 0.03 mg/kg/day
3.3 MOE
MOE
0.00056 pg/kg/day 0.0067 pgkg/day 450
0.03 mg/kg/day
0.002 pgkg/day 0.01 ugkg/day 300
0.00056
ng/kg/day 0.0067 pg/kg/day 0.03 mg/kg/day
10
MOE Margin of Exposure 450
0.01 pg/kg/day MOE 300
3.4 MOE
MOE
0.0000018 pg/m® 0.00008 pg/m’

100

20




0.1 mg/m? MOE
330,000
5.4
MOE
MOE
MOE 10 MOE 100
>

21



4.1

4.1
1 2 *5
[ngL] " | [ng/L] | Reliability'd  ** No.
NOEC
2,970' 3,200?833821% GRO(RATE, 4 1 c7 (5)'39)
AUG )
Skeletonema ECso 5)-39
29709 3,200 ostatum GRO(RATE, 4 1 c® )
AUG )
Pseudokirchne
5300 5300ridla NOEC GRO( | B B'7 | 4)-2007068
subcapitata )
Chlorella NOEC
8,200 8’200vulgaris GRO( ) 4 B B 4)-2007068
Pseudokirchne EC
9,270  10,000riella GRl(g( ) 4 2 - 5)-13 ‘i
subcapitata
Pseudokirchne NOEC
40,800 44,000riella GRO(RATE, 4 1 - 5)-2
subcapitata ,AUG)
Pseudokirchne EC X
48,200 48,200riella GRSS ( ) 4 B B"® |4)-2007068
subcapitata
Pseudokirchne NOEC
64,900 70,000riella GRO(RATE, 3 1 - 5)-2
subcapitata ,AUG)
Pseudokirchne EC
64,900 70,000riella =0 3 1 - 5)-2
. GRO( )
subcapitata
Pseudokirchne ECso
65,900 71,000riella GRO(AUG, 4 1 - 5)-2
subcapitata )
Eseudoki rchne ECs,
68,600 74,000rIeIIa_ GRO (AUG) 3 1 - 5)-2
subcapitata
Pseudokirchne ECq
76,100 82,000rie||a_ GRO( ) 4 1 - 5)-13 11
subcapitata
Chlorella ECso
81,600 81’600vulgaris GRO ( ) 4 B B 4)-2007068
Anabaena NOEC
87,000 93’Booflos-aquae GRO(RATE) 4 1 i 5)-36
Eseudoki rchne ECs,
111,000 120,000r|ella_ GRO (RATE) 3 1 - 5)-2
subcapitata

22




*1 *2 *5
Pseudokirchne EC
. 50 - -
117,000 126,000riella RO (RATE) 4 1 5)-2
subcapitata
Anabaena ECs
163,009 176,000 ¢ aquae GRO(RATE) 4 1 i 5)-36
Navicula NOEC
191,000 206,000 1yjicjl0sa GRO(RATE) 4 1 - 5)-38
Navicula ECs
283,000 305,00004jic)108a GRO(RATE) 4 1 - 5)-38
Americamysis 5)-10
232 250 0% NOEC REP 35 1 B O
2,400 (glé%%ggggzg'a ELs, IMM 2 2 c? 5)-29
Americamysis 5)-7
3,340 3600 = LCx MOR 4 1 B )
6,490 7,00052322‘3 NOEC REP | 28 2 c 5)-15 o
8250  8,900Artemia sp. LCsx, MOR 2 2 - (5)'32) o
Daphnia NOEC REP/
11,100 12000 20 MOR/GRO 21 1 B 5)-9
25,000 27,00052322“"‘ ECsy MM 2 2 c 5)-15 o
25,000 25,00052322“"‘ NOEC REP | 21 B B |4)-2007068
50,700 (25110’5%%()’52322'6‘ ECs IMM 2 2 c 5)-17
53,800 58,00052322'61 ECs IMM 2 2 c 5)-33 o
56,600 61,00052322'61 ECs IMM 2 1 B 5)-3
67,200 67,20052822'61 ECy, IMM 2 B B |4)-2007068
134,000 134,00053?2;2 ECs IMM 2 B B |4)-2007068
86-87Q 86-870@?21;"% NOEC MOR | 62 1 c® | 541
278 3003%2335 NOEC MOR | 47 A A 5)-8
927 1,0003';?5@% NOEC 30 2 - 5)-14
*11
4,590 (igé%%g;.g?gga LCs, MOR 4 2 c? | 516
31,000Lepomis 4 .
6400 750)&rochirus LCs, MOR 2 c2 | 520 |DEA
7,230 7,800(;;;05;“3’”‘3“”5 LCs, MOR 4 2 c® | 531 ”
Pimephales
8,810 9000 MER LCsx, MOR 4 1 A 5)-1
Oncorhynchus 5)-30
12700 13,700 A% LCy MOR 4 2 ; O i
13,900°9 15,000\2’3””;32” LCs, MOR 4 1 - (5)'43)
eg

23



*1
*2
*3
*4
*5

*6
*7
*8
*9

MALF (Malformation) :

AUG AreaUnder Growth Curve)

RATE

PFOS

No.
number

WAF
PNEC

2,970ug/L
2,970ug/L

PFOS

MOR (Mortality) :

REP (Reproduction) :

OECD, 2002 Robust summary

*1 *2 *5
Oncorhynchus
o 20,400 22,000 mykiss LCsy MOR 4 1 - 5)-42
562,000Pimephales 4 i i
o 119,000 (197, 000)promela LLso ) 2 5)-28
Chironomus
o 2.3 <2.3 tentans NOEC EMRG 63 A A | 4)-2007069
o 217 21700ronomus NOEC GRO | 20 A B |4)-2007069
tentans
Chironomus
o 87.2 872 tans ECs, GRO 10 A B | 4)-2007069
o 300 300Rana pipiens NOEC 112 B B |4)-2007070
Crassostrea 5)-4
o 2,780 3’000virginica ECs, GRO 4 1 - ( )
) NOEC
o 6,600 6,600Lemna gibba GRO(Biomass) 7 B A | 4)-2007068
o 11,200 12,100Xenopus laevis () ECs, MALF 4 2 - 5)-40
o 12,800 13,800Xenopus laevis LCsy MOR 4 2 - 5)-40
()
) ECs
o 31,100 31,100Lemna gibba GRO(Biomass) 7 B A | 4)-2007068
Unio
o 54,700 59,000 LCsy MOR 4 1 - 5)-5
complamatus
o 100,000 108,000Lemna gibba 'Cz" GRO ) 7 1 - 5)-37
HkiE PNEC
Bkl PNEC
A B C D
E
PNEC
A B C
ECo (10% Effective Concentration) : 10% ECs, (Median Effective Concentration) :
ELso (Median Effective Loading rate) : I1Cso (Median Inhibition Concentration) :
LCso (Median Lethal Concentration) : LLso (Median Lethal Loading rate) :
NOEC (No Observed Effect Concentration) :
EMRG (Adult Emergence) : GRO (Growth) : IMM (Immobilization) :

Klimisch ranking

OECD, 2002 Robust summary  Study reference

5300ugll  PNEC
48200ugll  PNEC
OECD, 2002
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*10 2 PNEC
*11
*12 4 PNEC
*13 PNEC
PNEC
Boudreau 92007068 ASTM Designation E 1218-97a 1999 Geis
2000 Pseudokirchneriella subcapitata
2 PFOS CsF17S0:K
0 28 56 113 225 450 mg/L 2 0 125 25 50 100 200
400 mg/L 2 96
ECso 48,200 pg/L. 96 NOEC 5,300 pg/L
av Y7 EPA OPPTS 850.1035 Americamysis bahia
GLP PFOS
CeF17,SO:K 20%o
0 11 18 30 49 82mglL( 1.6)
0.115 057 11 19 30 54 mglL
96 LCso 3,340 ng/L
v 9 OPPTS 850.1350 Americamysis bahia
GLP 11 /24
PFOS CeF17SO:K
20%o 0 0.086 0.17 0.34
0.69 1.4 2.7 mg/L( 0.0458 0.057 0.12
025 055 1.3 26mgL 35 NOEC
232 ug/L
Daphnia magna
48 ECs 56,600 pg/L
21 NOEC 11,100 pg/L
3aM %' OECD N0.203 1992 EPA OPPTS 850.1075
Pimephales promelas GLP
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PFOS CgF17SOsK

131mg/L as CaCO; 0 36
59 99 16 27mg/L( 1.6) 0.458 33 56
95 17 28mg/L 96 LCs
8,810ug/L
3aM %% OECD No.210 1992 EPA OPPTS
850.1400 1996 540/9-86-138 1986 ASTM E-1241-88 1988
Pimephales promelas
GLP 6 /24
PFOS CgF17SO3K 126mg/L as
CaCO; 0 014 029 057 11 23 4.6mg/lL( 2)
0.0458 0.15 030 060 12 24 4.6mg/L
47 NOEC 278ug/L
MacDonald ~ #2%07%% EPA EPA-600-R99-064 2000 ASTM
E-1706-00 2002 Chironomustentans 10
48 PFOS
CgF17S0:K ASTM
0 15 10 20 40 80 150ug/L 0.8
46 115 241 49.1 96.2 150.1 ug/L 10 ECy
87.2 ng/L
MacDonald #7279  Benoit 1997 EPA
EPA-600-R99-064 2000 ASTM E-1706-00 2002
Chironomus tentans 24
48 PFOS CgF17S0sK
ASTM 0 1 5 10 50 100 pg/L
23 144 217 949 149.0pg/L
63
NOEC 2.3 ug/L
2 PNEC
PNEC
Pseudokirchneriella subcapitata 96 ECs 48,200 pg/L
Americamysis bahia 96 LCs 3,340 nug/L
Pimephal es promelas 96 LCs 8,810 nug/L
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Chironomus tentans 10 ECs 87.2 pg/L
100 3
3,340 pg/L
100 PNEC 33 ug/L
PNEC 0.87 ug/L
Pseudokirchneriella subcapitata 96 NOEC 5,300 pg/L
Americamysis bahia 35 NOEC 232 ug/L
Pimephal es promelas 47 NOEC 278 ng/L
Chironomus tentans 2.3 pg/L
63 NOEC
10 3
232 pg/L
10 PNEC 23ug/L
PNEC 0.23ug/L
PNEC 23 ug/L
PNEC 0.23 png/L
4.2
PEC/
PEC PNEC
PNEC
0.0027 pg/L (2005) [| 11 pg/L (2006) 23 05
0.67 pglL <0.23 >48
(2006)]
0.0019 pg/L (2003) 0.028 ng/L (2003) nolL 0.001
>0.1
1
2
3 PNEC PEC/PNEC
PEC/PNEC 0.1 PEC/PNEC 1
>
0.0027 ng/L

27




0.0019 pg/L
11 pg/L
PEC
0.001
PEC

0.028 pg/L
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1 Robust Study Report Reference No. 1 - 96-Hour Static Acute Toxicity Test with the Fathead
Minnow (Pimephales promelas).

2 Robust Study Report Reference No. 2 - 96-Hour Toxicity Test with the Freshwater Alga
(Selenastrum capricor nutum).

3 Robust Study Report Reference No. 3 - 48-Hour Static Acute Toxicity Test with the Cladoceran
(Daphnia magna).

4 Robust Study Report Reference No. 4 - 96-Hour Shell Deposition Test with the Eastern Oyster
(Crassostrea virginica).

5 Robust Study Report Reference No. 5 - 96-Hour Static Acute Toxicity Test with the Freshwater
Mussel (Unio complamatus).

7 Robust Study Report Reference No. 7 - 96-Hour Static Acute Toxicity Test with the Saltwater
Mysid (Mysidopsis bahia).

8 Robust Study Report Reference No. 8 - Early Life-Stage Toxicity Test with the Fathead Minnow
(Pimephales promel as).

9 Robust Study Report Reference No. 9 - Semi-Static Life-Cycle Toxicity Test with the Cladoceran
(Daphnia magna).

10 Robust Study Report Reference No. 10 - Flow-through Life-Cycle Toxicity Test with the
Saltwater Mysid (Mysidopsis bahia).

13 Robust Report Reference No. 13 - Multi-Phase Exposure / Recovery Algal Assay Test.

14 Robust Study Report Reference No. 14 - The Effects of Continuous Aqueous Exposure to
14C-78.02 on Hatchability of Eggs and Growth and Survival of Fry of Fathead Minnow
(Pimephales promelas) Summary of histopathologica examinations of Fathead Minnow
(Pimephales promelas) exposed t078.02 for 30 Days.

15 Robust Study Report Reference No. 15 - Effect of Potassium Perfluorooctanesulfonate on
Survival, etc. (Daphnid reproduction).

16 Robust Study Report Reference No. 16 -  Pimephales promelas  96-hour Toxicity Test Data
Summary. Sample FC-94-X (Li salt of PFOS).

17 Robust Study Report Reference No. 17 - 48-hour Acute Toxicity to Daphnia, Daphnia magna.
FC-94-X (Li salt of PFOS).

20 Robust Study Report Reference No. 20 - 96-hour Acute Toxicity Test on Bluegill Sunfish
(FC-99,DEA sdlt of PFOS).

28 Robust Study Report Reference No. 28 -  Acute toxicity of P3025 Devel opmental Material to
Fathead minnow (Pimephales promelas).

29 Robust Study Report Reference No. 29 —  Acute toxicity of P3025 Developmental Materia
Daphnia magna.

30 Robust Study Report Reference No. 30 - Acute toxicity of PFOS to Rainbow trout in saltwater.

31 Robust Study Report Reference No. 31 - Acute toxicity of PFOS to Rainbow trout in freshwater.

32 Robust Study Report Reference No. 32 - Acute toxicity of PFOS to Artemia sp..

33 Robust Study Report Reference No. 33 - Acute toxicity of PFOS to Daphnia magna.
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36 Robust Study Report Reference No. 36 - PFOS: A 96-hour toxicity test with the freshwater alga
(Anabaena flos-aquae).

37 Robust Study Report Reference No. 37 - PFOS: A 7-day toxicity test with Duckweed (Lemna
gibba G3).

38 Robust Study Report Reference No. 38 - PFOS: A 96-hour toxicity test with freshwater diatom
(Navicula pelliculosa).

39 Robust Study Report Reference No. 39 - PFOS: A 96-hour toxicity test with the marine diatom
(Skeletonema costatum).

40 Robust Study Report Reference No. 40 - PFOS: A frog embryo teratogenesisassay — Xenopus

(FETAX).
41 Robust Study Report Reference No. 41 - Perfluorooctanesulfonate, Potassium salt (PFOS): A

flowthrough bioconcentration test with the Bluegill (Lepomis macrachirus).
42 Robust Study Report Reference No. 42 - Perfluorooctanesulfonate, Potassium salt (PFOS):

96-Hour Static Acute Toxicity Test with the Rainbow Trout (Oncorhynchus mykiss) in

freshwater.
43 Robust Study Report Reference No. 43 - Perfluorooctanesulfonate, Potassium sat (PFOS):

96-Hour Semi-Static Acute Toxicity Test with the Sheepshead Minnow (Cyprinodon variegatus)
in saltwater.
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