21



21

21 21 5 20

23

23 10 2

39
22 3 23

21

23

23

22 3

22 3 23
22 3

21



22



11
12
13
14

21
22
23

31
3.2
3.3
34
35

41
4.2
4.3

51
52
5.3
54
55

6.1
6.2
6.3
6.4



T1 105
0 e 122
1.3 133
TA 152
15 159
.............................................................. 161

8L 161
82 163
83 168
....................................................................................... 172

0. L e 172
0.2 s 176
0.3 183
......................................................................................... 189

B0 T 189
10,2 s 193
10,3 s 200
104 s 206
10D s 207
J0.6 s 215
10.7 228
10.8 e 231
................................ 236

T 236
L 2 e 239
103 241
4 277
................................................................................................ 279

d2 s 279
12 s 280



11
12
13

14

21
22

23

31
3.2

131
132
133

141
142
143
144
145

221
2.2.2

231

2.3.2

2.3.3

234

321
322
3.23
324

@
@

@
@

@
@



3.3

34

35

41
4.2
4.3

51

52

5.3

54

55

331

332

333

341

34.2
343

511
512

521
522

531
532

541
54.2

543

551

552

@
@

@
@

@
@

@
@
©)

Vi



6.1

6.2

6.3

6.4

7.1

D 0. 3 78
() 78
2 BCF logKow .78

3 BCF  logKow
............................................................................................................... 78
D 54— 78
(D) 79
(2) 79
(B) 80
() e 81
......................................................................................... 83
.................................................................................................. 83
G700 00 PP P PP PR PR PR PRPRPRPRPRPRTN 83
B.0.2 e 83
6.1.3 e 85
() e 85
(D) e 85
(B) e 86
(@) 87
(B) 87
.............................................................. 88
6.21 e 88
() s 88
(D) e 88
(B) e 90
B.2.2 e 91
() e 91
(D) e 92
(B) s 93
(B) s 96
B.2.3 e 96
..................................................................... 97
6.3.1 e 97
() e 97
() e 98
B.3.2 PNEC e 99
() e 99
(D) e 100
(B) PNEC e 100
(B) e 101
.......................................................................... 103
641 104
B.4.2 e 104
........................................................................................... 105
................................................................................................ 105
T L L e 105

vii



7.2

7.3

7.4

712

7.13

714

7.15

7.16

721

7.2.2

7.2.3

724

73.1
7.3.2

7.3.3

734

7.3.5
7.3.6

7.3.7

74.1

@
@
©)
4

@
@

@
@

@
@
©)
4

@
@)

@
@)
©)

@
@)

@
@)

@
@)
©)

)
@

)
@

viii

EXPOSEd e 145



7.5

8.1

8.2

8.3

9.1

9.2

742

811
812

8.2.3

8.3.3

9.11
9.12

921
9.2.2
9.2.3
9.24

©)
4

@
@
©)

@
@

@
@

@
@)
©)
4

)
@
©)



0.2 e 182

0.3 183
931 s 183
932 e 183
0.3.3 e 184
934 s 185
9.35 PNECwater =~ correeiiiiie i e e e 186
9.36 PNECsed  cooveoeeeeeesseeeeeeeeeeeeeeeseeesneseeseenens 186

) PNECSed  covveerreemeeeeseeessesssesesesseesseesssesnnnes 186
) PNECSed  covveerreemeeeeseeessesssesesesseesseesssesnnnes 187
......................................................................................... 189

050 PPN 189
1011 et 189
10.1.2 s 190
10.1.3 s 191

10,2 e 193
1021 s 193
10.2.2 ettt 193
1023 e 195
1024 PRTR oot eeee ettt sa et n st an s 196
10.25 s 197
1028 s 198
1027 s 199

d0.3 s 200
1031 s 200
1032 s 201

(D) e 201
(D e 201
10.3.3PRTR oot 204
) PRTR e, 204
) 2 = S 205

104 s 206

d0. D e 207
1051 s 207

(D) e 207
(D e 208
(6 TSRO 209
1052 e 212
(D) e 212
(D) e 213
(B) e 213
(B) e 215



10.6
10.6.1

10.6.2

10.6.3

10.7
10.7.1
10.7.2
10.7.3

10.8
10.8.1

10.8.2
10.8.3
10.8.4

11
111
1111
11.1.2
112
1121
11.2.2
11.3
1131

11.3.2
11.3.3

........................................ 215

() e 216
() e 216
@) e, 217
.......................... 219

(D) e 219
@ 223
() 225
................................................... 226

(D) e 226
() 226
() e 227
@ 227
........................................ 228

............................................ 228

........................................ 229
......................................................................... 229

A e, 229
[ OO OO 230
) NN 230
............................................ 231

...................... 231

() e 232
Q) PRTR e 232
) NN 233
234

................................. 234

........... 235

................................ 236
.............................................................................................. 236
................................................................................ 236

............... 237
....................................................................................... 239
................................. 239

..................................... 240

.......................................................... 241

............................. 241

(D) e 241
() e 242
..................................... 244
.................................................................................... 246

[ oo 246
) 248
&) DT 250

Xi



11.34

11.35
11.36

11.3.7
11.38

11.39

114
1141
11.4.2
1143
11.4.4

12
12.1
12.2
12.2.1
12.2.2

4
©)
(6)

@
@

@
@
©)
4

@
@

@
@
©)

Xii



.1
1.2
1.3

.1
.2
.3

.1
.2
.3

NLAPRTR e,

V.1
V.2
V.3
v.4
V.5
IV.6
V.7
V.8

V.1
V.2

VI.
V1.1
V1.2
VII.

VIl.1
VII.2
VII.3
Vil.4

VILISPRTR

VII.6

VIII.

VIl
VIII.2

Appendix 1
Appendix 2

Xiii



<

n © N~ 0 O

10

11

12

13

14

15

16

17



13

11

12
14

N M < W0

11

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

32
33
34
35



© 00 N o 0o~ W N P

e S e o O N
o UM W N PP O

17

18
19
20
21
22
23
24
25
26

1.2

21 5

2 EU-TGD EU
“expert judgement”

23

11

Il 5.2.2(1) 5-3

"case-by-case”



10

T
I
1
I
1
I
1
1
I
I

a

L

2121

142

1-1

n © ™~ 0 o

10
11

12
13
14
15



- N M < IO © N~ 0 O

o
-

—
-«

N
-

™
-

<t
-

Lo
—

11

©
-

N~
i

(e}
-

(e}
—

39

20
21

22
23
24
25
26
27

1-2

28
29
30
31

11



- ~ Ty
! __ e N ! 1
“ 1 1 ._ “ 1
1 1 1
> —> “ ! 1
! 1 1 Lol i ! 1
> __|V“ ! 1 “
! 1 I 1 _ ]
—> — N ; ! |
I 1 N I
1 1
— _ by
! 1 | ._ ! 1
1 1
| \ 7 | —
\___/ N o e e e e e e e e e e e e o e e e e e e e . \___/ —
A A A A
v \ 4 \ 4 \ 4 A4 A %
— g o~
3 3
>
o o > B
=1 =1
\\|\
- A v y y v y
— ™ — o~ N~
™
o g
— — o o n
< < — =1 )

1-2

=N M <



1.3

131

11

1-1

M T 1 ©

12




o O~ W N

10

11
12
13

132

1-3

/

i .

A 3

1 5
1 | 66.2 |
! | 6.3
;
3 | 72 |
| a1 | 73
| 3.2 7.4 |
> 7.5
e 1/ :
/
o ! /' 9
333 iy [ o2 |
| 9.3 |
4 10
[ 34 i | 103 4
| W r—
343 1 \ | 105 |
h | 106 M~
| 3.5 N ho.7 =
108
11
: 7 |
1-3
133
1-4
9 10




g b~ W N P

11

1 4
6
6.1
6.2 6.3
7
7.1
7.2
| 7.3. |
| 7.4 | |7.5
8
8.1
8.2 8.3
9
9.1
T | e
10
10.1
10.2
10.3
| 10.4 |
| 10.5 |
| 10.6 |
| 10.7 | |10.8
11
111
11.2.1 11.2.2
11.3
11.4
12
1-4




o o~ W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

1.4

141 1.4.2 1.4.3
145 145 5
141
GHS 2003

of Classification and Labelling of Chemicals:

1- - logKow

VSD 105 106 10 1 100
105

10

GHS The Globally Harmonized System



© 00 N o 0o b~ W N P

W W W W W W W W W W N N N DN DNDNDDNDNMNDNDMNDNNPFPEP P PP P PP PP PP
© 00 N O 00 W NP O ©W 0N O O D W NP O O 0N O O A W N PP O

BCF

mg/kg/day

1kg

11

1mg

PRTR



UFs

UF

1 N M < IO © N~ 0 O

100

x 10

10

o
-

—
i

N
—

™
-

<
-l

Lo
—

©
—

N~
i

(e}
-

(e}
—

o
N

—
N

N
N

™
N

<
N

Lo
N

©
N

N~
N

(e8]
N

(e}
N

o
™

-
o™

AN
o™

)

(

™
™

<
™

)

(

Lo
™

O
™

N~
™

Koc

(e}
™

(o2}
™

12



© 00 N oo o~ WDN P

W W NN NMNNNDRNDDNRNNNDNDERERRPRER R R P R R p
P O © 0 N ©® U1 B W NP O © 0 N O 0 b W N R O

32
33
34
35

lpg/L 1lpg/ms3

Risk Characterization

U.S.EPA

Risk estimation

Risk Assessment

142

1 IPCS/OECD, 2004, Harmonization Document No.1 IPSC RISK ASSESSMENT
TERMINOLOGY
http://www.inchem.org/documents/harmproj/harmproj/harmprojl.pdf

13



© 00 N o o~ WN P

W W W W W W W W W W N N N DN DNDNDDNDNDNDNMNDNDNPEFP P P P P P P P P
© 0O N o o0~ WON P O O 0N o h WON PP OOV 0o N o oM N+ O

NOEL

Exposed

Protected

LOEL)

14

NOEL)
LOAEL)

NOAEL)
NOEL



© 00 N o 0o~ W N P

W W W W W W W W N DN N DN N DN DNDNMNDNDMNDNNPEFP P P P PP PP PP PR
N o o0k WON P OO 0o N ok WODN P OO oo N ok N Pk O

PRTR

NOEL
Daily Intake ADI Acceptable Daily Intake
DNEL Derived No Effect Level
PNEC
PRTR

PRTR

15

TDI

Tolerable
REACH

1km



© 00 N oo o b~ WD

W W W W W W W W W NN N DN DNDNDNDNDNDMDNMNDNDEFEPE PP PP PP PR R
0 N OO 0o A W NP O © 0N O O WDN P O O 0o No o WON P O

143

J-CHECK

(3 DB

http://www.safe.nite.go.jp/jcheck/Top.do

1)

28
90
2)

16

TK

28

90

Japan



- N M < IO © N~ 0 O

o
-

—
-

N
—

(92}
-

<
-

Lo
-

Pow

©
—

N~
i

[ee]
-l

(e}
-

o
N

—
N

N
N

PCB

™
N

<
N

Lo
N

©
N

N~
N

e8]
N

(o2}
N

o
™

-
™

AN
o™

™
™

<
™

Lo
™

(e}
™

N~
™

(e
™

(o2}
™

17



= N M < IO © N~ 0 O

o
-

—
-

N
-

™
—

<t
-

Lo
-

©
-

N~
i

(e}
-

»
-

o
N

—
N

N
N

™
N

<
N

Lo
N

©
N

N~
N

(e8]
N

50

(o2}
N

280

o
™

-
o™

AN
™

™
™

<
™

L0
™

144

36

37

38

18



© 00 N O 0o~ W N PP

N NN NNDNERRR R R R B P B
g & W NP O © 0 N O 0 » W N PR O

26
27
28
29
30
31
32
33
34
35
36
37
38

PRTR

PRTR

145

ACGIH

ADI

BAF

BCF

BMF

BUA

PRTR

PRTR

PRTR 45

American Conference of Governmental Industrial Hygienists
Acceptable Daily Intake
1
Bioaccumulation Factor
Bioconcentration Factor

Biomagnification Factor

CDCh-Advisory Committee on Existing Chemicals of Environmental

Relevance (Beratergremiun fur Umweltrelevante Altstoffe)

19



© 00 N o 0o B~ W N P

W W W W W W W W W W N N N DN DNDNMNDNMNDNDMNDNDMDNDNEFP P P PP PP PP
© 0o N oo o0~ W NP O © 00N O WNPFPE OO 000 N 0ok WN PO

EC50

ECB

ECETOC

E-FAST

EHC

EUSES

EU-TGD

HHRAP

GHS

GLP

HPV

HSDB

IARC

IPCS

IRIS

ISC

50% Effective Concentration

European Chemical Bureau

2007 European Chemical Agency

European Centre for Ecotoxicology and Toxicology of Chemicals

Exposure and Fate Assessment Screening Tool

Environmental Health Criteria
WHO UNEP

ILO WHO

IPCS

European Union System for the Evaluation of Substances
EU
European Union Technical Guidance Document on Risk Assessment
EU

Human Health Risk Assessment Protocol

: The Globally Harmonized System of Classification and Labelling of

Chemicals

: Good laboratory Practice

High Production Volume chemicals
1000t/

Hazardous Substance Data Bank

International Agency for Research on Cancer

International Programme on Chemical Safety

(WHO/ILO/UNEP

Integrated Risk Information System

: Industrial Source Complex

20



© 00 N o o~ WN P

W W W W W W W W W W N N N DN DN DD DNMNDNDNMNDNDMNDNNPEFPE P P PP PP PP PR PR
© 00 N oo oA W NP O © 00N Ok WN PP OO 0o N 0ok WN PO

LC(D)50

METI-LIS

MNSEM

MSDS

NITE

NOAEL

NOEC(L)

NTP

OECD

PBT

PEC

PNEC

POPs

PRTR

QSAR

50% Lethal Concentration (Dose)
1 1 50%

MET]I (Ministry of Economy, Trade and Industry)-Low Rise Industry

Source Dispersion Model

Multi-phase Non-Steady state Equilibrium Model

Material Safety Data Sheet

National Institute of Technology and Evaluation

No Observed Adverse Effect Level

No Observed Effect Concentration (Level)

National Toxicology Program

Organisation for Economic Co-operation and Development

Persistent, Bioaccumulative and Toxic

Predicted Environmental Concentration

Predicted No Effect Concentration

Persistent Organic Pollutants

Pollutant Release and Transfer Register

Quantitative Structure-Activity Relationship

21



© 00 N o 0o B~ WwN P

N NN NN R P R B B B B B B
A W NP O © 0N O 00 M WNDN P O

REACH

SIAP

SIAR

SIDS

TDI

TLV

TSCA

TWA

UF

U.S.EPA

VSD

WHO

Registration, Evaluation, Authorisation, and Restriction of Chemicals

EU

SIDS Initial Assessment Profile
SIDS
SIDS Initial Assessment Report
SIDS
Screening Information Data Set
OECD
Tolerable Daily Intake

1
Threshold Limit Value

Toxic Substance Control Act

Time-Weighted Average

: Uncertainty Factor

United States Environmental Protection Agency

Virtually Safe Dose

World Health Organization

22



21

221

N < O O N~

2.2.2

231

10
11

233

2.3.2

234

12
13

2-1

2.1

2.2

2.2.1

2.2.2

2.3

2.3.1

2.3.2

2.3.3

2.3.4

14
15
16

2-1

23



21

)
)

)

(
(

(

N MO < 1D © i~ 0 O

10
11

)

(

12
13
14
15
16
17

)

(

18

19
20
21

)

(

22

23
24
25

)

(

5.4.2 (2)

543

24



© 00 N o 0o B~ W N P

N NN R R R R R R R R R
N B O © 0 N O 00 M WN B O

()

() 2
()
6
7222
4
22 3 2010
23 4
16 03 19 6 040325004

http://www.safe.nite.go.jp/kasinn/pdf/daisannshu20080704.pdf

22 3 9
23 15
PRTR

25

2

4

22



2.2

221

1-2

12

10

© N~ 0 O

10
11

12
13

14
15
16
17
18
19

20
21

22

23
24

25
26
27
28

29
30
31

10

26



2.3

222

- N M < IO © N~

10
11

12
13
14
15
16
17
18
19
20
21

PRTR

22
23
24
25
26
27
28
29
30
31

2-2

32

33
34

142

6.2.2

27



GHS

e mg/kg/day

*OECD HPV

ot

XX-X ot
XX-X ot
XX-X

o

o

23.2
2.3.3

28

231

10
11
12
13
14



© 00 N oo o b~ W N

B
R O

12

13
14
15

16
17
18
19
20
21

231

2.2.2
2-3
2.3.2
n 7.2
A
- N
p
2-3
D
2-4 1
3
1
" 741
2
3
3
I 7.2.2(2) 2.2.2

29



2-4

<

5 g S g

N e B HE Ak S O R B O R S R R O Sl [ i,

2-4

2.2.2

30



21

- N M < IO © N~ 0 O

o
-

—
-

N
—l

™
—l

2-5

<
-

Lo
-

©
-

N~
i

3.1

18
19

20
21

2-5

22
23

2.3.2

24
25
26
27

7.1.5

31



N

© 00 N o o b~ W

10

11
12
13
14
15

16
17
18

19
20
21

22
23
24
25

26
27
28
29
30

31

D

()
2-1

()

()

()

2 PRTR

11

1km 10km

32

10.6

7.1.5




2-1

- N M < 1O O N~

2-1

10
11
12
13

10.6

14

15

27

33



N

© 00 N o o b~ W

10
11
12
13
14
15

16
17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36

)

233

221

PRTR

11

PCB
POPs: Persistent Organic Pollutants

34



D

N O < 1D © I~ 0 O

o
-

8.2.2

11

12
13
14
15
16
17
18
19

8.3.2

2-8

2-7

)

20
21

2-6

22
23
24
25
26

35



A

L




Al

~

~

-

A2
-

/
i
,f
~
N ™

~~~-_A}-—”
>

4
1
\

Y
_\
\

OO 19 11 0 SOOI 0 10 SRSV (3 0

iasssnnnnnnnns”

X X X X X X X X X

2-7

37



. | L

u m -

. B

e > - b ! |m
a-\ m

™ ."\ m

s B i

| ‘(‘tx'\ =g o ¢ m

~

AN

N

N

2-8

38



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

234

()

()

()

2-7

2-8

1 PRTR

PRTR

39




3.2

3.1

12

3-1

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

3-1

28

29
30
31

32
33
34
35

221

11.3.3

40



N MO < IO O N~ 0 O

o
-

—
-

N
-

™
—

<
-

Lo
—

©
-

N~
i

(e}
-

(e}
—

o
N

—
N

N
N

™
N

<
N

LO
N

(e}
N

N~
N

(e8]
N

(e}
N

o
™

—
™

[
™

™
™

<
™

L0
™

(e}
™

N~
™

(e}
™

(o)}
™

41



A 4

A 4

A A A

- -
llllllllllllllllllll

3-1

M < O ©O© N~

42



3-1

G )
10
6 )
PNEC
@ )
@ ) PNEC)
© )
PNEC
(10
PRTR PRTR
(11
(11 ( )
1z )

43




3.2

321

N N T 1O ©

N~

10
11

52

12
13
14

322

15
16
17
18
19
20
21

10

10

5.3

22
23
24

3.2.3

25
26
27

28
29
30
31

32

33

44



- N M < IO © N~ 0 O

o
-

—
-

54

N ™
-

324

14

3.2.3

15
16
17
18

19
20
21

22
23
24
25
26

54

3.3

27

28
29
30
31

32

33

54

331

45



© 00 N o 0o~ W N P

e N S
w N B O

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32

33

10

331
3.2.3
3
1 41
2
GHS
PNEC Predicted No Effect
Concentration
1-1
3-1
PNEC 3.3.3
3.3.3
1
/
2 NO(A)EL
TDI Tolerable Daily Intake ADI Acceptable Daily Intake REACH
DNEL Derived No Effect Level I 6.2.2

46



© 00O N O 0o M WDN PP

10
11
12
13
14
15
16

17
18

19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35

3.3.3

3.3.2
3
1
3.2.2
3.24
PEC Predicted Environmental Concentration
1km 1km
10km 10 10
2 2.3.3
2-7
3.3.3
7
3.33
PNEC
PEC
10
1
2
8

a7



- N M < IO © N~ 0 O

o
-

34

11

12
13
14
15
16
17
18
19
20
21

PRTR

PRTR

22
23
24
25
26
27

28
29
30
31

34.1

32

33
34

48



© 00 N oo 0o A~ W NP

B
R O

e
A WN

B R R e
o N o o

19
20

21
22

23
24
25
26
27
28
29
30
31
32

33
34
35

36
37
38

PNEC

PNEC

34.2

PRTR

PRTR

49

PNEC

PRTR



o O~ WOWDN PP

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27

28
29
30
31
32
33

34
35
36

37

10

343

PRTR

PRTR

1 U.S. EPA, 2000, Risk Characterization Handbook
50

11.31



11

- N M < W

3.5

10
11

12
13
14
15
16
17
18

12

51



—

4.3

4.1

4.2

11

N MO < IO © I~ 0 O

o
—

4.1

11

12

13
14
15

)

(

16
17
18
19
20
21

)

(

22

23
24
25
26
27

4-1

28
29

)

(

30
31

32

33
34

35

36

52



4-1

4.2

< 0O O™~ 00 O

10
11

12
13
14
15
16

4-1

4-1

X fi
fz

fi

17
18
19
20
21
22

23
24
25
26

4-1

2

fi

53



© 00O N o o b~ W N P

I R S R o o S
B O © 0 N O U M WN B O

;
|
. -
T o o xx DR S ,‘,W\—l,lm
—— g;&#g
rancearalll || P S — SR S B J
C XXX e ; K i
| I T —
ii E A mg/kg/day m
a\\ _______________ A ~—— I N
4-1
|
|
EU-TGD?
A-table 2
EU EU
/
2
EU
1 1000
3 4-1

1 European Union Technical Guidance Document on Risk Assessment REACH

EU

2 11 7.23(2) 2.3.3
3 EU EUSES

54



© 00 N o 0o~ WDN PP

N NN NN R R R R B B R R R e
A W NP O © 0 N O Ul M W N B O

1 1000

|
1
2
3
4-1
fi
4
|
5
Release estimation  Indication of possible deviation
from measured values 1 1000 . (EUSES 2.0 Background Report, 2004, 1.7
Validation Status ) “ ”
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3 EU
EU-TGD EUSES
ECB (2004) EUSES 2.0 Background Report, .5.2.1 Exposure
Scinario , p.63.
4
5 EU-TGD EUSES

These risk estimates are abstractions and cannot be determined in the real world.

In fact, the purpose of EUSES is not to predict actual effects or concentrations
occurring in the environment. In fact, the system will provide the user with a
conservative estimate for a non-existing standard environment, based on limited data
requirements. (EUSES 2.0 Background Report, 2004 )

55



- N M < 1O O N~

4.3

4.1

10
11

4.2

12
13
14
15
16
17
18
19
20
21

4.2

22
23
24
25
26
27

28
29
30
31

32

12

56



© 00 N o 0o B~ W N P

W W W W N N N DN DN DN DN DNMNDNDMDN P P PP PP PR PR
W N P O © 0 N O O A W NP O © 0N O O A W N R O

EU-TGD

In the light of the above mentioned limitations, it is clear that a generic indirect
exposure assessment, as required in this framework, can only be used to indicate
potential problems. The assessment should be seen as a helpful tool for decision
making and not as a prediction of human exposure actually occruing at some place or
time. TGD Part I, p.80, 2.4 Exposure of human via the environment Introduction
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