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2.1. AIST-ADMER
AIST-ADMER National Institute of Advanced Industrial Science and Technology -

Atmospheric Dispersion Model for Exposure and Risk assessment
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2.2. METI-LIS
METI-LIS Ministry of Economy, Trade and Industry - Low-rise Industrial Source
dispersion model
2001 1.0
2003 2005 2006 2.0 2.0.2 2.0.3
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2.3. AIST-SHANEL
AIST-SHANEL National Institute of Advanced Industrial Science and Technology -
Standardized Hydrology-based AssessmeNt tool for chemical Exposure Load
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5.42 0.00 0.00
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0.42pg/ms3
2.1.
3 12 17
6 1000-3000
TVOC 13
492001 188
D 1997 1998
p- 44 97 385
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(In(GSD, )’ = (In(GSDy;, . ))’ +(In(GSD; ))? 5

GSDr
1 2
95 05 /h 10 /h 2.14
1.0
GSD=2.14 1999
GMcazy=15.Tug/m3  GSDcaqy=5.17
GMongzz 1. 0pg/m3 GSD]ong:4. 28
p-
p-
MS Excel olver 2
O 1999
o121
O
0.10
" 008 | ]
0.06 ] |
004 | |
0.00 — — == e
~" -075-05-025 0 025 05 075 1 125 15 1752 225 25275 3 325 35
log g/md
2 p- 2
GM=60.7pg/m3 GSD=5.12 61
GM=2.1pg/m3 GSD=3.23 39
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50-4,000g/ 20037

GM=523g/  GSD=3.52



Ly /h]

S5%tile 25%tile 75%tile | 95%tile

58.0 120 3.17 10.8 25.2 58.8 209
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* 0.0120 - 0.000 0.00 0.00 0.00 0.120

ok 111 180 0.00 0.00 0.00 155 445
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3 PFC (HxFBz)

(OFT) (PFABz)
PFC
2m
VOC PFC VOC-SD (Supelco Ltd.) 1 ml
GC-MS (HP6890-HP5973, Hewlett Packard Co.)
2.3. QA/QC
1
40% PFC
COz2
2
1 , 2 CO2
LOD LOQ  Recovery rates Sampling rates Air exchange rate [/hour]
[ngm’] [ng/m’] [%] [mL/min] PFT Cco,
HxFBz  0.670  2.01 40% + 3% 0.670 TIxFBz 10420.02
OFB 0.491 1.47 72% + 5% 0.491 OFB 0.95 + 0.03 0.96
PFABz 0.577 1.73 84% + 6% 0.577 PFABz 1.38+£0.12
2.4.
2

t —‘ 21 md/hour, 15 m3/hour, 17 m3/hour, 20 m3/hour
F | 20 m¥hour , 18 m¥hour, 18 m%hour, 15 m3hour

C, Parking (Outdoor)

13 m¥hour , 22 mé/hour, 36 m3/hour, 32 m3/hour
11 m3/hour, 17 m3/hour, 33 m3/hour, 29 m3/hour

1.6 m¥hour , 0.34 m¥/hour, 0.59 mffhour, 3.7 m3/hour

Japanese room | >

2.8 m3/hour, 2.6 m3/hour, 2.7 m3 (20.4 m?)

‘ Closet Lavatory

Bathroom

Bed room WC.
tAS .

4.8 mé/hour, 2.1 m3¥/hour, 0.90 m3¥/hour, 2.5 m
2.5 mé/hour, 1.8 m¥hour, 1.9 mé/hour, 8.0 m3/hour

34 m3/hour, 33 m3hour, 9.7 méhour, 46 mé/hour
38 m3/hour, 36 mé/hour, 12 m3/hour, 54 mé/hour

3.1.

1.5 m3/hour, 3.0 m3/hour, 1.2 m3/hour, 3.7 m3/hour
0.35 m3hour, 0.13 m3/hour, 0.23 m3hour, 0.74 m3/hour
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3
GSDciong GSDcaay
GSDr
GMciong GMcaay
(1n(GsD,)F
GIvlCIong = GMCday X exp 2 1)
(1n(GSDcing ) = (10 (GSD ey )P - (GSD ) 2
3
(N=80) (N=74) (N=74) (N=74) (N=74)
1.24 (1.09-1.54)  1.15(1.09-1.34)  1.21(1.12-1.45) 1.16 (1.07-1.41)  1.61 (1.32-2.37)
1.38 (1.12-1.91)  1.28 (1.09-2.09) 1.25(1.12-1.82) 1.34(1.11-1.83) 1.57 (1.37-2.79)
1.97 (1.29-12.7)  1.70 (1.34-9.32)  1.47(1.14-2.62) 2.17 (1.24-18.6)  3.78 (1.84-24.5)
1.38(1.11-1.92)  1.54 (1.25-2.03)  1.61 (1.23-2.38)  1.43(1.12-1.72)  1.66 (1.45-3.01)
134 (1.14-1.99) 140 (1.17-2.17)  1.51(1.18-2.35)  1.26(1.10-1.88)  1.71 (1.44-3.25)
m,p- 1.30 (1.11-1.83)  1.37(1.15-1.89) 1.48 (1.10-1.70) 1.25(1.13-1.65) 1.73 (1.37-2.70)
p- 1.30 (1.10-1.86)  1.29 (1.10-1.71)  1.30(1.00-2.07)  1.27 (1.00-2.10) 3.09 (1.81-6.04)
4 (GSD)
(N=26) (N=24) (N=24) (N=24) (N=24)
1.29 (1.12-1.58)  1.21 (1.13-2.00)  1.29(1.15-3.05)  1.24(1.15-1.50)  1.67 (1.40-2.79)
1.41 (1.14-1.85) 132 (1.14-4.07) 1.38(1.16-2.04) 1.37(1.15-1.79)  1.57 (1.43-2.81)
2.52(1.41-15.0) 2.22(1.47-7.09) 1.89 (1.24-6.13)  2.81 (1.40-13.0) 4.05 (2.18-15.5)
1.48 (1.21-1.89)  1.54 (1.28-3.83)  1.62(1.28-2.25) 1.43(1.19-1.70)  1.69 (1.49-2.63)
139 (1.17-2.09)  1.44(1.20-2.61) 1.51(1.21-2.26) 1.32(1.17-1.93)  1.82 (1.48-3.19)
m,p- 1.36 (1.14-2.70)  1.41(1.20-2.92) 1.49(1.24-2.40) 1.30(1.19-1.70) 1.77 (1.44-2.76)
p- 1.45(1.28-3.21) 1.43(1.25-2.38) 1.66(1.03-2.74) 1.37 (1.02-2.69) 3.07 (1.89-6.64)
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B
e.g., 1 wt%, Councell et al. 2004
B
(e.g., 1 0.05 g/km, Councell et al. 2004 )
B
(e.g., 2005, Blok 2005)
Eiew = 1 ‘ ‘ lgzn/g] ‘ ‘ 1= 1 ‘
| | 1934 (232-5569)  /
‘ [g-Zn/km] ‘ ‘ km/ ] of
1140 / (Blok 2005)
- 10,000-11,000 / (Councell et al. 2004)
[kg-Zn/ ]
12
9

http://[www.kn-galva.co.jp

(e.g., , )
(e.g., Gouman 2004)

( )
(Zn]

[ 15g/m?
http://www.kn-galva.co.jp

L (e.9., )

(e.g., Gouman 2004)

m2 ] 9964 /
I SOx cf.
‘ 34 64 /
(Gromaire et al. 2002)
180 /
[m? ] lg/m?/ ] (Korenromp and Hollander 1999)

I I : : 0.423 kg/ha-yr s
0.163 kg/ha-yr ( ) Dauvis et al.2001)

13

10

2007 1

15g/m?2/
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PCB-126 2.4 0.98 0.1 0.23 2.3
PCB-169 7.6 0.94 0.03 0.022 0.7
PCB-105 54 0.98 0.00003 0.00003 1
PCB-114 9.9 0.98 0.00003 0.000016 0.5
PCB-118 4.3 0.98 0.00003 0.000038 13

PCB-123 - 0.98 0.00003 -
PCB-156 10.9 0.95 0.00003 0.000015 0.5
PCB-157 6.4 0.97 0.00003 0.000026 0.9
PCB-167 5.6 0.96 0.00003 0.000029 1
PCB-189 8.7 0.92 0.00003 0.00002 0.7
2,3,7,8-T,CDD 55 0.98 1 1 1
1,2,3,7,8-PsCDD 8.7 0.94 1 0.65 0.6
1,2,3,4,7,8-HsCDD 6.8 0.87 0.1 0.09 0.9
1,2,3,6,7,8-H¢CDD 24.7 0.86 0.1 0.025 0.3
1,2,3,7,8,9-HsCDD 12.3 0.85 0.1 0.051 0.5
1,2,3,4,6,7,8-H,CDD 39 0.71 0.01 0.019 1.9
OgCDD 7.1 0.53 0.0003 0.00042 1.4
2,3,7,8-T,CDF 0.63 0.99 0.1 0.86 8.6
1,2,3,7,8-PsCDF 0.7 0.98 0.03 0.22 7.4
2,3,4,7,8-P;CDF 6.9 0.97 0.3 0.24 0.8
1,2,3,4,7,8-HsCDF 4.2 0.94 0.1 0.14 1.4
1,2,3,6,7,8-HsCDF 6.9 0.94 0.1 0.083 0.8

1,2,3,7,8,9-HsCDF - 091 0.1 -
2,3,4,6,7,8-HsCDF 3 0.93 0.1 0.19 1.9
1,2,3,4,6,7,8-H,CDF 1.6 0.86 0.01 0.04 4
1,2,3,4,7,8,9-H,CDF - 0.79 0.01 - -
OgCDF - 0.61 0.0003 - -

a 12,000 g

b Moser & McLachlan (2001)

C

4.2.



9 )
«C )
(LO(A)EL)
40 ng/kg-bw (
40 ng/kg-bw 25%
160 pg/g-fat 3 (
( ) 1
( ) 1 NOM)EL
LO(A)EL 3)

[pg/g-fat] [ng/kg-bw]

18,700 4,680 / C57BL/6N (Couture et al. 1990)

12,500 3,120/ Syrian (Wolf et al. 1999)

6,240 1,560 / Long Evans ( 2001)

5,000 1,250 / Long Evans (Yonemoto et al. 2005)

4,000 (1,000

3,880 970/ B6C3F1 (NTP 1982)

1,920 480 / Holtzman (Nishimura et al. 2003)

1,250 312/ Long Evans (Gray et al. 1997b) WHO:T, ‘T
998 250 / Holtzman s (Mably et al. 1992a)
720 180 / Sprague-Dawley (Kociba et al. 1978)
703 176 / Sprague-Dawley F1 F2 (Murray et al. 1979)
432 108 / Holtzman (Markowski et al. 2003)
400 400 ©100 100/ B6C3F1 (Narasimhan et al. 1994)
400 100 / Holtzman (Mably et al. 1992c) WHO:T, , SCF
312 78 / Long Evans (Gray et al. 1997a) WHO:T, , SCF:T
312 78 / Holtzman AGD (Ohsako et al. 2001) , SCF

LO(A)EL 360 60/ F344 DTH (Gehrs & Smialowicz 1998, 1999) WHO:T, T
( )
> 172 43 / Osborne Mendel ( YINTP 1982)
156 39/ Wistar
160 pg/g-fat (Fagi et al. 1998) , SCF:T, JECFA:T, COT:T
(40 pg/kg-bw) 98-146 25-36/ (Schantz & Bowman 1989) WHO:T,
40410
34.4 8.6 / B6C3F1 (Burleson et al. 1996)
(LO(A)EL)
(TDI) , T: TDI

25%



2006; 1999) ( ) TEQ 1

TEF
99
LO(A)EL %
160 pg-TEQ/g-fat L
pg-TEQ/g-fa E100 ) 5 %%AAAAM:
g 2055
g A
= (o)
= 25 34 ) O
= 10F (25 29 )H[1] 1998 2 f
<«99%ile
A <“75%ile
- 99%%i le <«50%ile
(25 34 ) <«25%ile
<“1%ile
11960 1970 1980 1990 2000
25 29 ( 25 34 ) (PCDD/PCDF/Co-PCB)
[1] (2006): 25 29
1973 2004 13 39 (2] (1999): 20
34 1998 415 TEQ
TEF (WHO-IPCS 2005 TEF
1) (TEQ)
( ) 1998
( 4 9 ) (
) ( 5 )
( 15
99
/
LO(A)EL
TDI
100 ng-TEQ/kg (
400 pg-TEQ/g-fat) 1998

( 5)



[pg-TEQ/g-fat] [ng-TEQ/kg-bw]

LOCA)EL

400 100 o
200 | 50 '|' LO(A)EL
J. @) ( )
3
s O (LO(A)EL - NO(A)EL)
40 10 Shile
I |*75%ile
20715 «25%ile
= «1%ile
441
25 34 (PCDD/PCDF/Co-PCB)
1998 20 25 34 415 (
1999)
TEF
(WHO-IPCS 2005 TEF
1 (TEQ)
Co-PCB  PCDD/PCDF
Co-PCB
Co-PCB
6.8 5.8 12 0.07%
Co-PCB
1 ( )
230 10 7
5 ¢ ) Co-PCB



Co-PCB PCDD/PCDF

Co-PCB PCDD/PCDF

1.5 1.15
1.4 frrmmm T —, 1.1
s E \ 1.05 m“'\\
A ? Al
1.2 fp————— — N ;
(0.13 ng-TEQ/g-egg) 0.95 \
1.1 i oo b —— (0.098 ng-TEQ/g-egg)____
1 T :‘ 0.85 et - ""”\:( EE— el
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
[ng-TEQ/g-egg] [ng-TEQ/g-egg]
1.15 1.2
1.15
N\
1.1 i \
' 1.05 ' \
! 1 L
PP FES—— - ! \
(0.15 ng-TEQ/g-egg) 0.95 \
0.9 Jrmrermemmer e L B b o9l (0038 ng-TIEQ/g-egg)
0.85 ‘ Y ‘ 0.85 . 2
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
[ng-TEQ/g-egq] [ng-TEQ/g-egg]
Co-PCB Q)
Co-PCB PCDD/PCDF
PCDD/PCDF/Co-PCB
1) Burleson et al. (1996). Fundamental and Applied Toxicology 29:40-47.
2) Couture et al. (1990). Fundamental and Applied Toxicology 15:142-150.
3) Fagqi et al. (1998). Toxicology and Applied Pharmacology 150:383-392.
4) Gehrs & Smialowicz (1998). Toxicologist 42:1501.
5) Gehrs & Smialowicz (1999). Toxicology 134:79-88.
6) Gray et al. (1997a). Toxicology and Applied Pharmacology 146:11-20.
7) Gray et al. (1997b). Toxicology and Applied Pharmacology 146:237-244.



8) Kociba et al. (1978). Toxicology and Applied Pharmacology 46:279-303.

9) Mably et al. (1992a). Toxicology and Applied Pharmacology 114:97-107.

10) Mably et al. (1992c). Toxicology and Applied Pharmacology 114:118-126.

11) Markowski et al. (2001). Environmental Health Perspectives 109:621-627.

12) Moser & McLachlan (2001). Chemosphere 45:201-211.

13) Murray et al. (1979). Toxicology and Applied Pharmacology 50:241-252.

14) Narasimhan et al. (1994). Fundamental and Applied Toxicology 23:598-607.

15) Nishimura et al. (2003). Endocrinology 144(5):2075-2083.

16) NTP (National Toxicology Program) (1982). NTP Technical Report Series No.209.
Research Triangle Park, NC.

17) Ohsako et al. (2001). Toxicological Sciences 60:132-143.

18) Schantz & Bowman (1989). Neurotoxicology and Teratology 11:13-19.

19) Wolf et al. (1999). Toxicological Sciences 51:259-264.

20) Yonemoto et al. (2005). Environmental Health and Preventive Medicine 10:21-32.

21) () (1998-2004)

22) (2004).
23) (2006).
16:677-689.
24) (1999). 10
( ).
25) , , , (2001). 2,3,7,8-TCDD
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IEUBK
10 pg/dL
0 15

IEUBK
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100 DK

80

14pg/dL

16
<0.01%

40 |

20 |

11

0.5

04

o/

2_3pg/dL

1.6
0.08%

N

0.1

[Lg/dL]
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05

0.4

0.3

0.2

0.1

0.5

0.4

0.3
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0.1

J

8 9 10 11

0.04% —
/ 1.5%
12 4 5 6 8 9 10 11
[Lg/dL]
7
20

95
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YES NO

<

YES NO

<&

6.2.
SV 5.6ug/L 1999
2001 SV
(’=0 ) 68ng/L
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Jog 1,4- pDCB 1915
IARC 1982 pDCB

2002 pDCB 18,000
17,000
pDCB
pDCB
pDCB
2.1.
JBRC(1995) 2
JBRC(1995)

NOAEL 75 ppm
1 24
75(ppm)*x6.01(mg/m3/ppm)xi6(  / )24( / Nx{s(C /1 )7( 1 )}
80.49 mg/m3180 mg/m3
100 10
10 800pg/m3



NOAEL
Hollingsworth / 5 7/ 96 oo
et al. (1956) 5-7 PP
Riley et al. / 5 7/
(1980) 76 75 ppr
JBRC (1995) /104 3/ 75 ppm
20 ppm
JBRC (1995) AV )
) (75 ppm)
Hayes et al. 6 /
(1985) 6-18 300 ppm
Neeper- / NOAEL
Bradley et al.
( , (66 ppm,
(1989) 17 ) 211 ppmy
2.2.
2.2.1
1999
3
pDCB
pDCB
GSD
95 ie 0.5 10 /h pDCB
95 15 25771
2.2.2
AIST-ADMER 2002 5 km

0.42pg/m3




Ik

[ ]
AIST-ADMER
[ | 1999
012 =
=)
0.10
, 008 I
0.06
0.04
0.02
0.00
-075-05-025 0 025 05 075 1 125 15 175 2 225 25 275 3 325 35
log pg/mé
1999

GM GSD GM GSD

60.7 pag/md 5.12 2.1 pag/md 3.23

a 2 1.52 2 1.52

121.4  pag/md 5.40 4.2 pag/md 3.47

GM GSD a

2.2

800pg/m3




800pg/m3
5.4 2.4
pDCB
pDCB
70 m2 300 L pDCB
- 0.5 /h
0.05 0.95 0.62
44 0.33
56 0.05 0.63 0.30
0.33 0.32
800pg/m3
0.42pg/m3
5.42% 0.00% 0.00%
3.67% 0.00% 0.00%
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2.1

2.2

EU

10 13

2004
1995
2003 15
2005 2 1
1
2001
EU-TGD 1996



12kg 19,200kg SCCPs

5,760k 154kg
8.75kg & 46ke
I
ey 240t 175t 240t 72t 209t 63t —~ |
T
502t 250t SCCPs SCCPs 2,062kg —’|:|
T > > 618kg
262t 32t 262t 79t
S0kg gggtg 12,000kg ] ECCE | ]
25kg g 3,600kg ﬂ 2001 " 1
2.6kg SCCPs 6,320t
2.4kg 15,800t 1.896t
175ke 0.32kg 5,300t 1,590t Y
4317ke 183kg
\/ 1,295kg 55kg

63.5% )
[
6,970kg 2,170kg 1,213kg 377kg 218kg

D
v

m
]

VR

1 2001
1
ng/ms3 0.430 0.180
ug/L 0.0375 0.0125
mg/kg-wet 0.286 0.0959
mg/kg-wet 0.150 0.0627
mg/kg-wet 0.151 0.0790
2
ug/L 0.0567 0.126 | 0.492 0.0375
0.265 0.947 0.0375 0.0375
mg/kg-wet 0.246 0.629 | 2.56 1.36 4.96 | 0.163 0.163 0.163
2 1 2



3.1

0.020 0.031 0.0255 pg/L 0.0378 ng/L
90 0.0051 0.12 pg/LL
0.1966 0.2111 0.3847 0.4844 0.319 0.289 pg/kg-wet
ng/kg-wet
90 0.060 1.48 pg/kg-wet
0.22 0.26 0.36 0.28 pug/LL 0.735 pg/Lh
0.026 0.035 0.016 0.026 png/L 0.074 pg/Li
11.8 135 44 9.9 11.2
4

1.7 pg/kg 2.06 ng/kg

1.4 pg/kg 738 pglkg

7.0 pg/kg 13.4 ng/kg

0.75 pg/kg 4.23 pglkg

16 pg/kg-wet 221 nglkg-wet
4
5% HCs 2.9 pg/L
HCs 11mg/kg-wet HCs

10mg/kg-wet

NOAEL 166 mg/kg-




3.2

Selenastrum capricomutum
0.9 el
0.8 r . . PS
Cyprinodon variegat(is
0.7 r
0.6 Chironomus tentans
0.5 / ;
04 Oncorhynchus mykiss
0'3 | Skeletonema costatum
02 - Mysidopsis Bahia
0.1 r .
Daphnia magna
0 1
0.1 1 10 100 1000 10000
pn /L
2
NTP 1986 Serrone et al 1987
Wyatt et al. 1993
NTP 1986 Serrone et al 1987 T4
UDPG-
Wyatt et al. 1993
a2u
EU 1999
a2u
Serrone et al. 1987
NOAEL 100 mg/kg/day

aZ2u



Serrone et al. 1987

NOEL
NOAEL 500 mg/kg/day
4.1
5% HCs
5 6
5
HCs
2.9 ug/L | 0.12 pg/L 90 | HCs
11 mg/kg-wet | 1.48 mg/kg-wet
90
10 mg/kg-wet | 0.150 mg/kg-wet
6
HCs
0.0567pg/L | HCs
2.9 pg/L
0.126pug/L
0.492 0.265 0.947 pg/L
0.0375 0.0375 0.0375
pg/L
0.246 mg/kg-wet
11 mg/kg-wet
0.629 mg/kg-wet
2.56 1.36 4.96
mg/kg-wet
0.163 0.163 0.163
mg/kg-wet

90
HCs

HCs




HCs HCs
4.2
NOAEL 7
MOE
NOAEL 100 mg/kg/day 500 mg/kg/day
NOAEL NOAEL
1,000 100
X X X
0.68 pg/kg/day 0.223 pg/kg/day
95 25 95
MOE 1.5x10% 2.2x106
1,600 kg/year
HCs 2.9 pg/LL 11 mg/kg-wet
3
10 t/year
/year 8.7 12.6 /year
PRTR
PRTR
10 lyear



1) EU-TGD (1996). Technical Guidance Document in support of Commission Directive
93/67/EEC on risk assessment for new notified substances and commission
regulation (EC) No 1488/94 on risk assessment for existing substances.

2) NTP (1986). Toxicology and Carcinogenesis Studies of Chlorianted Paraffins (Ciz,
60%Chlorine) (CAS No. 63449-39-8) in F344/N Rats and B6C3F:1 mice (gavage
studies). Research Triangle Park, North Carolina, US Department of Health and
Human Services, National Toxicology Program (Technical Report Series No.308).

3) Serrone DM, Birtley RDN, Weigand W, and Millischer R (1987). Summaries of
toxicological data. Toxicology of chlorinated paraffins, Food and Chemical
Toxicology, 25(7): 553-562.

4) Wyatt I, Coutts CT, and Elcombe CR (1993). The effect of chlorinated paraffins on
hepatic enzymes and thyroid hormones, 7oxicology 77: 81-90.

5) EU (1999). European Risk Assessment Report, Alkanes, Cio-13, Chloro-, European

Union.
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DEHP
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DEHP
2.1.
NOAEL NOEC
Margin UFs
2.2.
Intake npgl/kg/
1 DEHP Intake (1)
Intake = [Cmd X 1T oo + D Cairs; X H gy X ACT, ]/ BW ®
i
Chood DEHP IT0d Cajr,i, J DEHP
j: ITH,ir ACT:
BW Chood Cajr,j, J
BW
Intake DEHP

Intake

DEHP

I ﬂood



DEHP

542 755 2,370 68/68
[ng/ms3] 1.88, 3.37, 2.64
262.8 15.0 1,280 68/68
[ng/ms3] 1.18, 3.10, 2.28
110.4 31.8 547 17/17
[ng/m3] 1.50, 2.74, 1.83
50 15.3 112 17/17
[ng/m3] 1.18, 2.05, 1.53
1998 0.21 ND! 1.1 54/57
[pg/ 1 GM 0.14,GSD 245 3
2001 0.059 ND! 0.33 68/81
(pg/ 1 GM 0.044,GSD 2.14 3
1ND: 0.025ng/g
2)
3)GM GSD
2.3.
Intake NOAEL
Margin NOAELI Margin Risk
16 60
NOAEL/Margin NOAEL
Intake H
[ ]
‘
‘
‘
‘
.
‘
. :
| mg/kg/
Risk = Prob(Intake > NOAEL / Margin)
NOEC MOE
UFs

2.4.
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3.1.

DEHP
NOAEL Poon 13
3.7 mg/kg/ Lamb 105
NOAEL 14 mg/kg/
10
3 30
10 10 100
3.2.
DEHP 1
DEHP
Intake
3.3.
Risk DEHP
1 1 NOAEL
30
Risk
NOAEL DEHP 100
2001 DEHP
0.33pg/g 1998 0.21pglg 1.1pglg 1/3
2001
2002 DEHP
1998 mouthing
DEHP 11 12 DEHP
Risk 0.1
mouthing DEHP

Margin

DEHP

0.01

0.059ng/g
1998



4.1.

T7ug/L

NOEC

4.2.

DEHP

1.23 12.3 123 1230
- - oz
30 = ( 0.23%)
1-2 = ( 0.14%)
2-3 = ( 0.08%)
3-4 ( 0.08%)
4-5 ( 0.06%)
5-6 ( 0.02%)
-12 - ( 0.09%)
1 = ( 0.98%)
5 = ( 0.26%)
10 ( 0.07%)
13-15 = ( 0.03%)
16-19 = (<0.01%)
20-29 = (<0.01%)
30-39 = (<0.01%)
40-49 = (<0.01%)
50-59 = ( 0.01%)
60-69 = (<0.01%)
1 10 100 1000
Intake, |1g/kg/day
[ ] H 5-95
0 NOAEL/Margin
DEHP Risk
NOEC
1,000 mg/kg-dry UFs 10
R = ————r |
1 = NORGwe .
BRI R ., . oo
i i ix SOCK 36K i b3 i ﬁ‘xx ¢ i
I e e ee® e o @ o@m® o |
0.0001 6.001 0.‘01 0.1 1 | 10‘ 100
mg/L
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5.2.

DEHP

DEHP

PRTR
DEHP
DEHP
,g/kg/
1 2 3
1 1 |
0;22
|
0.91 0.69
1
0.14
0.56 1.08 0.55 |—+0.14
& O «C )
D —
[N}
O O
= m
O
,ton/
3.7
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[ 1 (mg/m3)
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5x106Pa

BPA 1996

2.1

NOAEL 5mg/kg/day
10

BMDL

NOAEL 50mg/kg/day

10

BPA

BPA
228.29 150 15501 200
2.5ppm
1998
BPA
BPA
1)
MOE
10 MOE 100
2)
95 23 mg/kg/day
MOE 10 10
5 MOE 500
i)
MOE
MOE 100



BPA

2.2
2
1
6
BPA
1
1998 1 6 1.2ug/kg/day
7 14 0.55ug/kg/day
0 5 0.028 0.055ug/kg/day 6 11 0.16
0.18ug/kg/day 15 19 0.36pg/kg/day 20 0.43pg/kg/day
1998 1 6
BPA PC
1
14 15
2 BPA
95
0.028 0.049ug/kg/day 0.034 0.059ug/kg/day
95 95 0.037 0.064ug/kg/day 0.043
0.075ug/kg/day
2.3
MOE BMDL NOAEL
1998 1 6 MOE
4,200
19,000 42,000 95
MOE 1,200 1,300
5,600 5,900 12,000 13,000
1998 1 6 MOE

MOE
MOE



MOE
1998

BPA
EX

1998

1

6

PC

100



1 MOE
NOAEL=5mg/kg/day BMDL=23mg/kg/day
95 95
0 5 1998 91,000 45,000 420,000 210,000
0 5 1998 81,000 31,000 370,000 140,000
6 11 1998 28,000 15,000 130,000 68,000
6 11 1998 25,000 13,000 120,000 59,000
1 6 1998 4,200 1,300 19,000 5,900
1 6 1998 4,200 1,200 19,000 5,600
7 14 95 00 8,600 10,000 | 3,600 4,200 | 40,000 46,000| 16,000 19,000
14,000
7 14 01 02 6,300 6,500 | 64,000 68,000{ 29,000 30,000
15,000
7 14 95 00 9,400 12,000 | 3,800 5,000 | 43,000 53,000| 18,000 23,000
7 14 01 02 15,000 6,500 6,700 | 68,000 70,000|{ 30,000 31,000
13,000
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17,000
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11,000
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16,000
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180,000 140,000 820,000 620,000
85,000 67,000 390,000 310,000
150,000 120,000 680,000 530,000
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BPA
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3.1

Pseudokirchneriella subcapitata ECso 2
2,730 4,900ng/L 3.4
48hrECs0 10,200
13,000pg/L3-9 Gammarus pulex LCso 24 12,800pg/L
48 5,600pg/L 10 1,500pg/L 5
5)
LCso 96hrLCs0 3,000 17,930ng/L 6),7)

Pseudokirchneriella subcapitata NOEC 320
1,800pg/L» 96hr NOEC  1,200pg/L¥

NOEC 3,160
4,600pg/L 3),8)
NOEC 9 F2
NOEC 16pg/L
3.2
752 1,120 3,956
1
99 1pg/L 30
2 1.5pg/L BPA

BPA
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99.9 +
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0.001 0.01

3.3

NOEC

BPA

png/L
10pg/L

4 Tpg/L
5km
20pg/L

0.1 1
[ho/L]

10

1,120

10
12 1

C.L 1/24

15 20pg/L
12
BPA

100

MOE

19

CL

1/8

MOE

1,100
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Shiotsuka RN, Stropp GD, Waechter JM (2002). Three-generation reproductive
toxicity study of dietary bisphenol A in CD Sprague-Dawley rats. Toxicological
Sciences 68:121-146.

2) NTP (1985). Bisphenol-A: Reproduction and fertility assessment in CD-1 mice when
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5) Watts MW, Pascoe D, Carroll K (2001). Survival and precopulatory behavior of
Gammarus pulex (L) exposed to two xenoestrogens. Water Research
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PRTR
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5 km
3 2000 2002
1km PRTR
PRTR
1 km
10 km
AIST-ADMER
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1
0.38pg/m3

150pg/m3

72,000 t/yr
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10 km

2.84pg/ms3
15.6pg/m3

5 km

PRTR

1 km

4
AIST-ADMER

AIST-ADMER
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5 km METI-LIS

156pg/m3  120pg/m3  613pg/m3  289ug/m3
4
0% 717 1.47% 1,222 0.41%
10,000 0.0016 % 0.0080 %

The Pacitic Ocean

O EE .

AIST"TADMER

100 m

0.03 %

2,000

1.2800E+01
6.4000E+00
3.2000E+00
1.6000E+00
8 0000E-01
4 0000E-01
20000E-01
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51.732072
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40
30 — 28049328
220701 [
20 15103736
10 8.346781
] o
0 ‘ ‘
0-1 1-2 2-4 4-8 8-16 >16
pg/m
AIST-ADMER
1.0x 0.9x
4
49 2,600
43
5
0.0080 %
MOE
2 6 /
35.7 ppm 124 mg/m3
UFs
10 100

Cassanova etal. 1997

16,000 15046
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12,000 |
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8000 f
_ 6000 |
4000 f
z,ooz— W5 2m  w o
0-1 1-2 2-4 4-8 8-16  >16
pg/m®
5
1:9
0.42 1.9%
44 0.34 0.35%
2,000 10,000 0.0016 %
NOAEL
5 / 200 ppm
MOE
10
PB-PK
1.5x109 (ug/m?)-1




7 1.5%109 (ug/m3) 1
1.3 40
106 10-5 54,000
0.043 % 410 0.00015
= 106 10-5
21 620 0

NOAEL 35.7ppm 124
mg/m3 UFs 100 MOE UFs
MOE UFs =100
21,000 0.017 % =

MOE UFs = 100 0 150
1,3
1 ton 21 /ton
1,3- 1,2-
1 ton
2002 14
1
5,500
1 60
1 5,500

1,3- 2



1,4-

1,4-

PRTR
14

1,4-
50 pg/L
1,4-
1,4-
2001
248 t
A

alkyl ether sulphate: AES

1,4-
4,500
WHO
PRTR
1.,4-
1,4-
1,4-
2001 13 2002 14
13 183 t 2002
2001 13 2002 14
B
1,4-
alcohol ethoxylate: AE
PRTR 1,4-
1995 7 1998 10
1,4-
1998 10 AES

500 mg/kg

1.4-
AES
1.4-
07 34 69

10 50 100 200
13.8 344t



2001 13 PRTR 1,4-
183 t 1998 10
04 19 3.8 183 1998 10 1,4-
4,294 t 00 0.1 02 03 0.8
1,4-
3.1
15 OH 26.4><10™"? cm’/mol/sec OH 5%10°
mol/cm® 36 1.09>< 10" ¢cm*/mol/sec 5><10° mol/cm’
1,4-
0.32 mol/sec 10™ mol/L
1,4- 60
2
BOD
0 1

3.2

6 10 mg/L 0.2 0.6

1 mg/L 03 0.7 1,4-
LOg KOW / -0.49
-0.27
3.3
1,4- 0.29 Pa m’/mol =2.86><10° atm m’/mol 20
10m 10cm 5cm 817 8 4



2001 13
34
0.15 pg/m’
1,4-
1,4-
0.05 3.9 pg/L
1,4-
1,4-
AES

51 mg/L

III

100

22

PRTR

1.4-
0.26 ug/L

1,4-

log Kow

1,4-

100 99
100 60
40
0.015 12pugm’® 95
1 pg/L
1,4-
100 pg/L 1,4-
60
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<5 mg/L



1,4-

14-
¢ mg/L
1 AES® 41"
2 AES 95"
3 AES 55
4 AES 91"
5 n.d. (<10)
1 AES nd. (<5°)
2 AES nd. (<5°)
1 AES nd. (<10)
2 AES 51
3 AE° nd. (<5°)
4 LAS® AE nd. (<10)
1 AE nd. (<10)
2 LAS, AE nd. (<5°)
3 LAS AE nd. (<5)
4 AE nd. (<25)
1 AES n.d. (<5)
2 nd. (<2.5)
3 6.4
1 nd. (<2.5)
2 38
ax mg/kg "nd.”
b
d
1,4-

0.01 ppm mg/kg

1,4-



PRTR

| e
— 14
_>
-
2
5.1
1
1,4-
1,4-
0.26 pg/L 2.8 1,4-
8.8 mg/kg
2.8 v
AIST-ADMER national institute of
Advanced Industrial Science and Technology — Atmospheric Dispersion Model for Exposure and
Risk assessment 0.01 ;Jg/m3
33

2001 13 PRTR 1,4-



2 3 2
2
2+ 1
10,000 9,802 10,000 9,800
0.067 I 665 0.059 - 594
{TE 0.05 498 E {TE 0.04 - 445 E
= & - &
0.03 332 j:l 0.03 297 7]
2 v
-~ e
0.01 166 |~ 0.01 148 |"
0.00 < 0 0.00 < 0
0.06 010 013 0.03 0.06 0.09 012
Hg/kg/day g/kg/day
2 3
2 ug'kg/day
5%  95% 5%  95%
0.025 0015 0.036 0.0030 0.077
} 0.024  0.013 0.039  0.0025 0.079
0.015  0.0052 0.035 0.00050 0.056
0.0072 0.0031 0.014  0.00039  0.025 — 0.023  0.013 0.035  0.0027 0.072
5.2
2003 15 PRTR 3 1
A AIST-ADMER ver. 2.0
4
4 2
1,4- 3.9 4.6 pgm’ 1 1
ng/kg/day 2
2 2005 2001 13 PRTR

2003 15 PRTR




2 3 1,4-
AIST-ADMER ver. 2.0 A
A

3 2003 15 PRTR 10

4 AIST-ADMER ver.2.0

4 A
m ug/m’
5 4.6
10 3.9
CRM  14-
1,4-
1,4-
No Observed Adverse Effect Level: NOAEL 10 mg/kg/day NOAEL 83
mg/m’ 1,000 10 10 10
7.1

Margin of Exposure: MOE
95
MOE 1,000 10 10 10



7.2

A
A
NOAEL MOE A
MOE 18,000 10m MOE 21,300
1,000
5 A MOE
m ug/m?® MOE
5 4.6 18,000
10 3.9 21,300
7.3 2001 PRTR
2001 PRTR
PRTR 1,4-

1,4-

Sm

2003



2002 0.9 kt/
0.8 kt/ 0.1 kt/

2002

AIST-ADMER 5 km

0.3pg/m3
0.3 1.6pg/m3
METI-LIS PRTR
9
1 3pg/ms 0.1 1pg/ms3
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- 4.0
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.25

Calculated ( g/m’)
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METI-LIS
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2.0

—
S
T
~
\
\

0.0
0.0 1.0 2.0
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METI-LIS
12

0.9png/m3
METI-LIS

1x 102/ (mg/m?3 105

WHO



105 0.9pg/m3

0.22
140,000,000 0
| 0.9pg/m’ O
120,000,000 g 10° O [
0.09ug/m3
100,000,000 -
80,000,000
nq
60,000,000 H
40,000,000 -
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0
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N e i -
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pg/m’
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70
0.26 0.22
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105

1996 5
1 1997 1999 2 2001 2003
1995 1999
1
2
/
1995 0.728 0.735
1999 0.338 0.406
2002 0.215 0.257
2004
1996 8 2002 14
1,300 t
2000, 2003
1,570t 8
VII-9
1
/year /
lyear
1 1995-1999 7.5 0.390 0.719 19 10
2 2000-2002 3.3 0.122 0.271 27 12




1) WHO 2002 Concise International Chemical Assessment Document 39,
Acrylonitrile, Geneva.

2) 2004
http://www.safe.nite.go.jp/airpollution/pdf/h15/01 all.pdf

3) 2000

4) 2003 2 14
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U.S. EPA

METI-LIS

62.5

1997

1970

300

10 pg/m3
TARC

NEDO

v1.0

2005

2001

AIST"TADMER

1,2-



805 t/year 440 t/year 87 t/year
1.5 t/year 1,334 t/year
2001

t/lyear
805 16
1.5 0
0.16 0
440 0

0.008

87
1,334 16
2001 13

360 234 72 54

0.11 pg/m3 0.061 pg/m3

0.33 pg/m3 0.047 pg/m3 22 pg/ms3 6.4 pug/ms3

22 pg/m3 0.75 pg/m3 7.0 pg/ms3
10 pg/m3
1/10 1 pg/ms3 5
1998 10 0.32 pg/m3 1999 11 0.22 pg/m3 2000
12 0.23 pg/m3 2001 13 0.12 pg/m3
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AIST-ADMER

16

METI-LIS AIST-ADMER
km

AIST-ADMER
1/10 10 1/10 10
METI-LIS 1/5 5 1/5 5
AIST"ADMER 5 km

METI-LIS
12 24
AIST-ADMER
10 pg/m3 2.1 pg/m3
METI-LIS
20 4 500 m

4 500 m

5 kmx5
METI-LIS

10 pug/ms3

111



P450 2E1(CYP2E1)
2- 2-
DNA

(2000)
(2003)

0.36 1.1X106 per ug/ms3
1.1X106 per pug/ms3

0.64 1.2x106 per ug/m3
PBPK 0.57
1.42x10°6 per pg/m3
(2003)
1.0X106 per pg/m3



AIST-ADMER 5 km
1.0x10% 5 km
1.0x106 6
6 METI-LIS 500 m
1.0x10%
1 1.0x106
160
1.0x105

2 2001
%106 per pg/m3
1.0 25 25 50 50 75 75 10 10 25 25 50 (150
120 28 11 0.6 0.5 0.6 0
0 0 0 0 0 0 0
120 28 11 0.6 0.5 0.6 0
16 12,000
Kajihara et al. (2000)
(2004) 1,3-
&  (2005) 1.0x10°
106,617 1,3- 74
0.4
1
year 2001 AIST-ADMER
METI-LIS
0.025 year
0.065 year
/5 5 1/5 5
1/5 5
0.013 0.32 year
0.084

year



29.6 year (Kajihara et al. 2000) 0.019 year (
& 2005) 0.065 /year
1995 2002 16
PRTR
AIST-ADMER METI-LIS 1995 2002
1.0x10%
1995 8 1999 5 2002 1
year
1995 1997 1999
0.055 year 2 1999 2001
2003 0.032 year 2002 0.012 year 1/4
0.080 year 1999 0.049
year 2002 0.019 year 1/4
0.078 year 2 0.046 year
2002
& (2004)
1t
1 1 34 2 210
110
1 23 2 150 80
1,3- ( 2004) (Kajihara et al.
2000) ( & 2005) 1 1.9

2.7 29 5,500



1
1) 15
t year year
1 270 2 260 0.022 0.8 34
2 950 4 350 0.025 5.3 210
1,220 7 610 0.048 5.4 110
2002
2 2003 2002
1) 1.0x10%
1.0x106
1.0X106 per pg/ms3 10
ug/ms3 1.0x10%
METI-LIS
PRTR 2001
861 t/year 2002 667 t/lyear 2003 562 t/year 2004 473 tlyear
2001
1 80 110
1995 2002 2
150 210 1,3- 1.9 2.7 29
1.0x105
1.0x105
1.0x10%

PRTR
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7)

8)

(2003)
http://www.env.go.jp/council/toshin/t07-h1503.html
(2005)
(v1.0)( )
(2003c) 14

http://www.env.go.jp/air/osen/monitoring/mon_h14/index.html
(2000) Vinyl chloride. Air quality guidelines for
Europe, second edition (WHO regional publications. European series, No. 91) World
Health Organization, Regional Office for Europe Copenhagen Denmark. pp
118-121
Kajihara H, Ishizuka S, Fushimi A, Masuda A, Nakanishi J (2000) Population risk
assessment of ambient benzene and evaluation of benzene regulation in gasoline in

Japan Environmental Engineering and Policy  2(1) 1-9

(2004) 1,3
http://unit.aist.go.jp/crm/mainmenu/1-2.html
(2005)
(2004)

http://www.safe.nite.go.jp/airpollution/index.html
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Diuron 3-(3.4-Dichloro phenyl)-1,1-dimethyl urea
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costatum 96 NOEC 0.25 pg L1 MOE
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MOE MOE UF Uncertainty Factor
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3.66 wt % MOE UF(100)
1.45 wt % 2.00 wt %
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3.66 wt% 1.45wt% 2.00 wt % MOE  UF(100)
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1.45 wt % ,
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Cr 6 Cr
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43 mg/h 9:00 17:00 8

6 Cr
6 Cr
2006
PRTR
6
PM2.5
48 T-Cr 6 Cr
Cr
6 Cr 3 Cr
T-Cr
Cr HPLC-
Cr EPA 105
ng/ms3 0.1 ng/m3 2006
T-Cr 6 Cr
PM2.5
6 Cr PM2.5
6 Cr

6 Cr 0.2 0.5 ng/m3

Cr
ICP 6
6
6 Cr 0.83
T-Cr
Cr
6 3 PM2.5




EPA 105 0.83 ng/m3
6 Cr
T-Cr 6 Cr
mg/m°] T-Cr[ng/m’] 6 Cr[ng/m] |6 Cr/T-Cr -
PM2.5 PM2.5 PM2.5 PM2.5
A 0.055 0.015 13.1 1.9 0.5 0.2 0.038 0.11
B 0.134 0.17 35.8 4.7 0.5 0.6 0.014 0.13
C 0.028 0.008 4.1 0.9 0.3 0.1 0.073 0.11
D 0.048 0.024 7.6 1.6 0.3 0.3 0.039 0.19
E 0.036 0.011 17.1 2.7 0.2 0.7 0.012 0.26
F 0.035 0.023 5.5 1.7 0.2 0.3 0.036 0.18
PM2.5
6 Cr 1.2x102
ng/ms 1 10 10 8.3ng/m3 0.83
ng/ms3 105
104
6 Cr

1) 2006 15 p.122-123



2002

48 pg/ms3
300 24
1999 2005 2.4 3.1 ng/ms3
10.7 125 pg/m3
2000 <0.3 0.9
ng/L <0.3 1.7 pg/L

7.2 ug/Li

0.15

18 nglg

2.37 pg/ms3 1.6 1 2.56 pg/ms3

AIST-ADMER National Institute of Advanced Industrial Science and
Technology - Atmospheric Dispersion Model for Exposure and Risk Assessment
— 5 km

AIST-ADMER
0.539 3=1.30x



2.7 pg/m3  81% 0.31 pg/m3 9.3% 0.20 pg/ms3

6.0% 0.052 pg/m?®  1.6% 0.049 pg/m3  1.5%
PRTR 0.052% 0.0017
pg/ms3
4.0
o
35 E PRTR
0 PRIR {7 PRTR
— —— [ PRTR
go 25 | o PRTR
= =
20 r m
15 F PR "
o
1.0 - &
05 r
0.0
23.5 pg/m? 2.0
23.6 pg/m? 3.3
10.9 pg/m? 2.6

33% 17% 20% 16%



o
L O
25 -
A =]
£ 20 ¢ 0
::‘f B ( )
15 (
( )
O
10 o
|
5
=
=)
0
17.0 pg/m3 : 1.9
18.1 pg/m3
2.7 95%ile 44.9 ug/m3
56.9 ug/ms3 49.2 pg/ms3
95%ile 885 ng/m3 3,520 pg/m3
14.0 pg/kg/day
137,000 pg/kg/day
1 1
1
[ug/m’] 1 [ng/kg/day]
95%ile 95%ile
+ 20.8 17.0 49.2 6.58 5.32 15.8
* 1,260 885 3,520 291 232 701
29.5 14.0 105
ok 222,000 137,000 | 691,000
* *%
NOAEL
13
390 ppm 700 mg/m3 24 hour/day 7 day/week 125 mg/m3
10 10

1 1,000




28
750 ppm 1,300 mg/ms3
10 BMCLio 278 mg/m3
24 hour/day 7 day/week 49.6 mg/m3
2.0x10°6 /(ng/m3)

MOE Margin of
exposure: 95%
125 pg/m3
0.15% 19
100
106 100 1 98% 1.2
105 10 1 4.8%
610 104 1 1
10
49.6 pg/ms3
95%
PRTR

1 128



13 /
4,600
1
1,700
730
5 ng/m3
1
38
1
105

24

11
24
520 /

380

240 /
4,600
39
105

95%

120 m3/hour
0.5 /hour
105
540 /
24 16
5 pg/ms3



2006 11
18ug/m3
0.06 mg/Li
2003
1/10
CERI NITE 2005
2003
- CHCl, CAs  67-66-3
£119.38 61 62 (Merck 2001) : 635 (Merck 2001)
:1.484 (20 , Merck 2001) :8.13kPa(0 ,IPCS1994) 21.28kPa (20 , IPCS 1994)

:372 Pa m%mol (24 , SRC: HenryWin 2002) Log Kow : 1.97 (SRC: KowWin 2002)



660,000

McCulloch, 2003

(HCFC-22)

HCFC-22
2001
80,000 95
PRTR
PRTR
@& | | | |
© 107 tiyear @ @ é —
: 17tlyear ‘ 80,000t ‘ l
0 thyear
=
@ CRM
2,294 tlyear
© 217 tlyear { (HCFC-22 etc.) J
0tlyear 300 2,160 tiyear
28 56 tiyear
1. 200 0.68 150 tyear
15 NEDO 58 70 tyear
387 2,436 tlyear
2001
1997 2004
0.35pg/m3 0.25pg/ms3
1998 2003 50 95
ND 440pg/l,  310pg/L




2004 2006 2002 2003
2004
0.06mg/L 2003
99 0.03mg/L
95
2004 0.21 pg/m3 0.55 pg/ms3
0.81 pg/ms3 2.59 pg/ms3
0.67 pg/ms3 1.98 pg/m3
1.03 pg/m3 2.82 pg/ms3
21.17 pg/m3 42.08 pg/ms3
138.10 pg/m3 302.89 pg/ms3
2002 5 pg/LL 10 pg/LL
44.2 pg/L 138.4 pg/L
5.1
1 1.2 12.4 8 2.0
0.4
1
11.4
12.4
10.4
12.4

95




pg/m’

95
1.09 2.96
1.91 4.74
9.24 20.79
L
95
0.16pg/kg/ 0.19pg/kg/
95 0.31pg/kg/ 0.38pg/kg/
2006
95
0.01
5.2
CRM /
/
2.5 ppm
/ 1.0 mg/kg/ 12.5 mg/m?

Heywood et al. 1979 Templin et al. 1996b

5.3



MOE

pa/m’) pa/m®
1.09 12500 11,000 100
95 2.96 12500 4,200 100
1.91 12500 6,600 100
95 4.74 12500 2,600 100
9.24 12500 1,400 100
95 20.79 12500 600 100
600 11,000 100
MOE
0.16pg/kg/ 1.0 mg/kg/ 6,300 100
95 0.31ng/kg/ 1.0 mg/kg/ 3,200 100
0.19pg/kg/ 1.0 mg/kg/ 5,300 100
95 0.38pg/kg/ 1.0 mg/kg/ 2,600 100
2,600 6,300 100
NOEC 5%
(HC5) (EPAF)



2000 05
1800 | ] ] 1 045
1600 | ./\ Bl 1 04
1400 \—/I\* 4035 %
1200 | 103 i
1000 1025 3
800 | 1 02
600 | 1 015
400 | 1 01
200 | 1 005

0 0

* D NG NZ NS N3 N

Y. Ishikawa, H. Kawasaki, and T. Hayashi 2006 Risk assessment and management
of chloroform in Japan, SRA 2006 Annual Meeting, Baltimore.



Register; PRTR

2.1

PRTR
7.89t

PRTR
47.68

PRTR
106.35t

PRTR
265.18t

10.54

105.41t

1.19 1190t 1.20

20
Pollutant Release and Transfer

2002

73.10

225.09 t

12.02t 0.64t

2.85 28.54t [ 1 1
L] || |

11; f“ 1“ ?
0.72 7.24t 038 3.77t
1662 t
36 t
P> —
2,385.0 t 1819 t
PRTR | |
23.30t
3486t
PRTR
58.10t
18.77t 15.96 t

116.25 t

C
4

o

473.68 t )

1 2002



2.2
2002
12 ng-Ni/m3
2002
0.01mg/L

1.15 mg Ni/ /

2.3

CRM

100

PRTR

PRTR
25 ng-Ni/m3
1 1

150 250 pg-Ni/day

CRM

85

METI-LIS

CMB

95



0%

= Ni BN

PM2.5m

*1 Vincent et al.1995
*2 Bolt et al. 2000
*3 U.S. EPA 2002

*4 EC 2000

2

( 10pm
20pm

( 10pm
20pm

( 10pam
20pam

( 10pam
20pam

2.4
2002
12 ng-Ni/m3

1999 2005

.
0% 50% 100%

ng/m?®

MEIT-LIS

95
25 ng Ni/m3
7



3.1

1 kg

LOAEC 1 mg Ni/m3
WIL Research Lab. 2003

LOAEC 0.027 mg Ni/m?
U.S. NTP 1996¢

LOAEC 0.5 mg Ni/m?
U.S. NTP 1996b

LOAEC 0.5 mg Ni/m?
U.S. NTP 1996a

NOAEC
0.45 mg Ni/m® NTP (1996a)

Falconbridge

0.38 (mg Ni/m3)

Andersen et al. (1996) WHO 2000

NOAEL 2.2 mg
Ni/kg/day CRL 2005

NOAEL 2.2 mg
Ni/kg/day SLI 2000




3.2

4.8x106

Hazard quotient; HQ

Hazard index; HI

NOAEL

103

104

%

3.E-01

3.E-01

2E-01

2E-01

1E-01 |

5E-02 |

0.E+00

3%104

OomOO




10 104 3x103
ng Ni/m3
31.6 1.2E-05
31.1 1.2E-05
18.6 7.1E-06
41.3 1.6E-05
36.0 1.4E-05
6
t Ni/ 0.089 8.60
1 / 151 251
1t It 1,687 29
4.1
150 mg-CaCOs/L
NOEC 95% HCs 7.2
pg/L 5
1 Q
08 0/,
0.6 -
0.4
02 s / i
x
° /
0
1 10 100 1000 10000
u -NiL
5 150 mg-CaCO3/L NOEC




r’ 0
372 35.4 65.5 38.3 png/LL r’ 0
35.4 pg/LL
1.20 025
1.00 = . 020 4<
§ 080 . § 015 ¢ A "
= 060 f 2 010 %! .
0.40 005 <
020 0.00 ‘ T | .
0.00 . . . . -0.05 U“""’\'Tn.\\,:,_»_ 77777777777777777 -
020 \ -010 f \\‘\‘;*‘-)‘—l
-0.40 -0.15
0 100 200 300 400 500 0 15 30 45 60 75 90 105 120 135
Mg/l Ho/L
a b
6
4.2
2001 249 1,097 2002
233 2,665 2003 230 1,147
1 27 40
22 20
29 3 5
1 1
3
20 30 18
18
18
7

1.5

1t -22 266



1 2
0.5
0.030 37.3 0.026 32.3 0.026 32.3
t Ni/
1 / 2.9 3,586 -0.6 -722 6.9 8,600
1t 96 -22 266
It
1243
2002 233
2001 2003 1

27
20

1) WIL Research Laboratories, Inc. (2004). A 13-week inhalation toxicity study (with
recovery) of nickel metal in albino rats. Study No. WIL-437002. Ashland, Ohio.

2) U.S. NTP, National Toxicology Program (1996a). Technical Report on the toxicology
and carcinogenesis studies of nickel oxide (CAS No. 1313-99-1) in F344/N rats and
B6C3F1mice. (inhalation studies). NTP Technical Report No. 451. NIH Publication
No. 96-3367. National Institutes of Health, Springfield (VA). Washington DC.

3) U.S. NTP, National Toxicology Program (1996b). Technical Report on the toxicology
and carcinogenesis studies of nickel subsulfide (CAS No. 12035-72-2) in F344/N
rats and B6C3F1mice. (inhalation studies). NTP Technical Report No. 453. NIH
Publication No. 96-3369. National Institutes of Health, Springfield (VA).




Washington DC.

4) U.S. NTP, National Toxicology Program (1996¢c). Technical Report on the toxicology
and carcinogenesis studies of nickel sulfate hexahydrate (CAS No. 1010-97-0) in
F344/N rats and B6C3F1mice. (inhalation studies). NTP Technical Report No. 454.
NIH Publication No. 96-3370. National Institutes of Health, Springfield (VA).
Washington DC.

5) Andersen A, Berge SR, England A et al (1996). Exposure to nickel compounds and
smoking in relation to incidence of lung and nasal cancer among nickel refinery
workers. Occup. Environ. Med., 53, 708-713.

6) WHO (2000). Air Quality Guidelines — Second Edition, Chapter 6.10 Nickel, World
Health Organization/Regional Office for Europe.

7) CRL, Charles River Laboratories, Inc. (2005). A two-year oral (gavage)
carcinogenicity study in Fischer 344 rats with nickel sulfate hexahydrate. Study No.
3472.7. Submitted to NiIPERA. Spencerville, Ohio.

8) SLI, Springborn Laboratories, Inc. (2000). An oral (gavage) two-generation
reproduction toxicity study in Sprague-Dawley rats with nickel sulfate hexahydrate.
Final report submitted to NIPERA, Inc. Durham, NC by Springborn Laboratories,
Ohio Research Center. SLI Study No. 3472.4



3 ng/ms3

2004 16 418 23
2 6 15 2003
Pliofilm
EPA IRIS, 2003
Pliofilm
EPA
105
1.4 3.3 pg/m3 EPA

3 pg/ms3



1999

16

11 7 2002
PRTR
PRTR 2004
2004 16
8.0 % 85.5 %
3 227
70 %
174
PRTR 2004
t/year (%)
1,349 8.0
183 11
806 4.8
87 05
14,346 855
16,771 100
t/year (%)
114 481 35.6
96 240 17.8
17 227 16.8
17037 183 135
207 47 35
11 31 2.3
28 30 2.2
61 26 2.0
8 17 1.2
11 15 11
2967 54 4.0
20557 1350 100
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2000

0.5 0.6

VOC

58%

100%

16

2004

ADMER Ver.2.0
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T
|
|
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1 pg/ms3

ADMER
0.5 1 pg/m3
5.1.
ADMER 5km
METI-LIS
(1) 1997 9
(2) 2004 16
3
6
PRTR
24
ADMER METI-LIS
1 pg/m3
6
10
3
6 2000
3 pg/ms3

1 pg/ms3
2003
PRTR
10 m
METI-LIS
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2 '+0=' °
L 2
ug/m®
0
0 2 4
METI-LIS 6 >3 pg/m3
t/y
23 0
21 0
2 15 4875
83 149100
20 5044
43 17
6 192 205 159036
12 438 190000
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12
6
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6
5
15
3
6 12
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0.5 10
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716 53 %
METI-LIS
8 20
5m
1.5 m
2002
0.5
pg/ms3 3 pg/ms3
3 pg/ms3 140 m
800 m
L
L 140m
10
L 1000 m
100 mx 100 m
200 300
5
0.5
17,000
0.1
1 pg/m3
pg/m3 2 pg/ms3
85 %
2004
21235 6/77 15/106
ADMER

ADMER

202

10
0.5
1 km?2
200
1

200 m



40~80 /ha
80~160 /ha
>160 /ha

X m
b
1 pg/ms3
1 pg/m3 ADMER
31 km?
80 % 20% bH5km
200m 21 %
200 m
0.1%
12.6
62 5

ADMER 5 km
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1970

2000 53.5% 2006
15%
2733
1997
I/0
2004
19 5
57
8.1.
2003
2004
15
19
0.5
8.2.

NOx

PM

41.3%
2006

I/0

3 pg/ms3

80%

70%

24

86



0.5 2 3 pg/m3
2 1/5 5 1/200

100000

1 >
10000 Bt

694,

184

1000 r
625

100 117

10 r

0.0 05 1.0 15 2.0

1) IRIS Integrated Risk Information System (2003) Benzene
http://www.epa.gov/iris/subst/0276.htm




40 wt%
40 t

15 PRTR Pollutant Release and Transfer Register:
PRTR
354 9 16,302.8 t

95 % 75 %

100 % 87 %
13 %

OH



15
3 pg/m3
AIST-ADMER National Institute of Advanced Industrial Science and

Technology-Atmospheric Dispersion Model for Exposure and Risk Assessment:

PRTR
1 1 2
METI-LIS Ministry of Economy, Trade and Industry-Low rise Industrial Source
dispersion Model:
pg/ms3
15 PRTR 35.2t
184t 11
1 2 1
10 %
9:1
3.0 pg/ms3 50 95 2.7 5.9
ng/ms3
12 -17
15
21.4
pg/ms3 50 95 5.8 93.7 png/ms3
0.4
03 F
0.2
0.1
0 ; ' (;()
0 10 20 30 40 50

[ug/m’]



90 %

9:1
15 19.6 pg/ms3 50
95 7.9 89.7 pg/ms3
0.4
03 -
0.2 -
0.1
0 : : )
0 10 20 30 40 50
[ng/m’]
15
11
0.24 mg/kg
50 95 0.26 0.49 mg/kg
95 8 ng/LL
WHO-ROE World
Health Organization-Regional Office for Europe:
30 0.1 mg/m3

WHO-ROE
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2 (
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10-30% )
(
2.2
1950 1970
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500,000

2004 569
6
) 1 (
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1948 2003
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900,000

800,000 -

700,000 H

600,000 ~

500,000 ~

O0DO0OOoOEeEE@EO®EO0OA0O

400,000 A
300,000
200,000 -
100,000
0
1948 1968 1978 1988
[ ]
2.3
2007 4 1
1
(S32) 1.0 mg/L
(S41)
S45 0.5 mg/L
S40 0.001 mg/L 2000
0.005 mg/L
2 mg/L
(H18)
(S24) 5 mg/L




S46 2 mg/L 18 12
(S46)
(H18) 5
5 mg/L
(H5) ( A;
)
H15 0.03 mg/L
A;
0.03 mg/L
B;
0.03 mg/L
B;
0.03
mg/L
A;
0.02 mg/L
A
0.01 mg/L
(Pollutant Release and Transfer Register : PRTR)
PRTR
PRTR
2002( 14)




2002

184 D

202

5033

1,925

962 642-1155 4

96 5

6,643 9,964

2214-33216

267

699

2159

4429

1,876 10

256

26 11

12112

1)

2)
3)
4)
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2002 75
90
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& 2002 2006
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9) 2002 2006
10)
1) PRTR 2002 1/10
12) 2002 2006
1991 2002 3355
2694
1991 2002
2 12-23%
30pg/L

0.8 TR0 R (30ug1)

= i s
il 0.6 i
i = s
= 04 ~ o

¥ = 1804

L
0.1 1 10 100 1000
B EnEE (ug/)
2
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364
63 1 110
42 58 90
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E = S0

-

PN:
18 o8
%L 06 sl
% 0s TR
5 0.2 EEFT - FAROES
10 100 1000
BN (ug/)
3
1
5.1
1 5% HCs
(2 5% (PHC5)
(1)
(2)
5.2
4
(96 L(E)Cs0) 50%

( ) 2.97 7.26mg/L
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48

1960
NOx VOC
(PAN)
1 ( )60 ppb 1973
2
1 120 ppb
2.1.
0.08 ppm 3
Frampton et al 1995 0.25
ppm 2 Hackney et al
1975 2 0.75 ppm Bates et al1972
0.08 ppm  2-3 NOAEL
0.08 ppm  2-3
00 1
1 0 00
8 00 8 00 16 00 16 00 24 00 8 3



8 0.08 ppm
2.2.
AOT40 40 ppb 1
ppb h
6 20 10 10
AOT30
AQOT40
AOT30 0.91 AQOT40 0.91 AOT50 0.88 AOT60
0.79 AQOT30
10 ZD o .
09 5—+X+—+§: Lo O+
HER RN
07 \ e kx \\ )
. + SON ~
ot 1% = 8
0 20,000 40,000 60,000 ?J(:S(LO 100,000 120,000 140,000
AOTx
AOTx X ppb 1 ppb h

AOTO00 AOT20
AOT30 AOT40 AOT50 AOT60 AOTS80
Kobayashi et al(1995) 1985



=0.000003639x AOT30—-0.99812

(r=-8586)

5% 0.95 AOT30 13,220 ppb h
10 % 0.90 AOT30 26,959 ppb h AOT30
0 ppb h 95% 0.964 1.03 AOT30
13,220 ppb h 95% 0.917 0.976 AOT30
26,959 ppb h 95% 0.874 0.926
10 %
AOT30 27 ppm h 26,959 ppb h
30 ppb
AOT30 |27ppmh |6 20 7:00 10%
10 10 20:59
2002 NOx=NO+NOs2
VOC NOx 240 VOC
330 NOx
VOC 2 VOC
VOC
VOC VOC
1000
VOC NOx
NOx VOC NOx

5km



8 7 ppb 80 ppb

0.07 % 8 7 ppb
80 ppb 0.00%
8 80 ppb
3%
6 7.5%
6% 960
2 % 3% 9,110
23%
5
e
© {ZE
i ®)
3 , 4
! I I I I I I I I I
-184 -144 -104 -64 -24 16 56 96 136 176
x (km)

2002 8 80 ppb



5.2.
1 AOT30 AOT40 7 M7
5km AOT30 AOT40 M7
AOT30
AOT40 M7 2003

AOT30 27 ppm h
4 AOT30 AOT40 M7
52% 3.9% 3.7%

M7 20 ppb
0 ppb
7 %
g_
EY £
7 % /Zgrid
©_| 12
' 10
g_ 8
' 6
o 1% A
" 2
© [f . 0
= T T T m| T T T T T
184 -144 -104 -64  -24 16 56 9% 136 176
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AOT30 2002
0 ppb
2002 AOT30 AQOT40 M7 7.6
t 556 t 54 t 182 132 129

AOT30 AOT40 M7



NOx VOC NOx VOC

NOx

VOC [13 2

VOC NOx

NOx xNOx
VOC xVOC
NOx VOC
NOx VOC
NOx VOC
VOC NOx

1) 1985

E22:55-69
2) 2003 —

— 38:(4)205-216

3) Bates, DV, Bell, GM, Burnham CD, Hazucha M, Mantha J, Pengelly LD, Silverman

4)

5)

6)

F (1972). Short-term effects of ozone on the lung. J. Appl. Physiol., 32, 176-181.
Frampton MW, Morrow PE, Cox C, Levy PC, Condemi JJ, Speers D, Gibb FR, Utell
MJ (1995). Sulfuric acid aerosol followed by ozone exposure in healthy and
asthmatic subjects. Environ. Res., 69, 1-14.

Hackney JD, Linn WS, Law DC, Karuza SK, Greenberg H, Buckley RD, Pedersen
EE (1975). Experimental studies on human health effects of air pollutants. III.
Two-hour exposure to ozone alone and in combination with other pollutant gases.
Arch. Environ. Health, 30, 385-390.

Kobayashi K, Okada M, Nouchi I (1995) Effects of ozone on dry matter partitioning



and yield of Japanese cultivars of rice (Oryza sativa L.). Agriculture Ecosystems &
Environment 53:109-122.
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E1
E2
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E5
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Risk Learning
1
1
1 1 248 LL
26 24 22 20
1 1 2L
6ng/L
Learning
0
13.0pg/m3 0.1
17.4pg/m3 0.25
1.5ug/m3 19.65
0.042pg/ms3 4
1.47pg/m3
[
3.4X105
Risk Learning
|
0.19pg/kg/
0.23pg/kg/
0

0.019
0.023

Risk
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sTEEITERA 20070112
IBEAZ (D) FHHBEENBMH
{EZEME: (D) 67-66-3 | 200RIN2 | chloroform
AR AELER----

A BERINCRBENEAHERE L THH, v+ 0 -BISEENERFICERL LIEFHME
AERATHEEE DIy ¢ TR ROEEWEEBEY SEEL 72,

7/

HEE_E
?ﬁ"gﬁg‘%fﬁmam[ﬁg!mﬂ: 7.97e-02
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RiskCaT-LLE

RiskCaT-LLE Risk Calculation Tool for the LLE-based Risk Estimation

2.1.

prob, = j p(X)r,(x)dx

Probs s (%
X Fs(X) X S
2.2.

RiskCaT-LLE
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chemical exposure: a case study concerning prohibition of chlordane use in Japan.
Regulatory Toxicology and Pharmacology 21 (1), 151-157.

2) 1996
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3) Oka, T. et al. (1997) Risk/Benefit Analysis of the Prohibition of Chlordane in Japan:
An Estimate Based on Risk Assessment Integrating the Cancer Risk and the
Noncancer Risk, Japanese Journal of Risk Analysis 8 (2), 174-186.

4) Gamo, Oka, T., Nakanishi, J. (2003) "Ranking the risks of 12 major enviromental

pollutants that occur in Japan" Chemosphere 53, 277-284.
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AIST-Standardized Hydrology-based AssessmeNt tool for chemical Exposure Load
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