1997
(3ug/m*) 2000

5 1
2000
. 1998a
8
CO, NOx, SPM
SPM
CO 49%
NOx 25%
1
NOX 232 389 708 1458
SPM 175 254 707 1526
[0 24 38 642 1139
co 210 339 125 150
NOXx S02 82 105 701 1595
NMHC 121 179 257 359
(1997 NOx : SPM: Ox: Co:
S0,: NMHC:
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NOx CO NOx CO

NOXx NOXx
NOx
CO 7 100
6 1 —e—benzene | 80
5 —o—NOx
2 s [l —NAH - :
8 2
1
(DKK,GAS-10) FID 0 0
1997 1998 1999 2000
(HP,HP6890) NOX
NOXx
(DKK)
NOx
-NOx
0.86 1997 5 1998 10 B
(ug/m3) NOx N(ppb)
B =0.064 N+0.90 (R*=0.67) (1)
-NOx
1997
11
NOXx . 19984, 1998b,1998¢

NOx
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OTokyo, General Env.

@ Yokohama, General Env
A Kawasaki, General Env.
@ Sapporo, General Env.
+ Niigata, General Env.

X Kurashiki, General Env.
& Nagoya, General Env.

¢ Osaka, General Env.

X Omuta, General Env.

= Matsue, General Env.
x4Ube, General Env.

12 Nonodake, General Env.
O Osaka, Roadside

W Tokyo, Roadside

A Kawasaki, Roadside

1997

95%

NOx

01997
@1999

10 12 14 16 18

Personal exposure benzene level (ug/m?)

15 -
I U
% - 10 1 x',’ -
2 : " oA
@2 x- O e
E = 5 1 +- P
= AT
0 KL : —
0 5 10 15
Predicted Benzene Level
(M g/m3)
NOx
NOx
. 19983, 1998b
1997
NOx
Bambieni(UQ/M”) Ono. 1998
25
20
515
E
§ 10
EPA 3
CALINE3 ©°
0
30m 0 2 4 6 8
0 1 2 3 4

5 6 7 8 9

Excess Lifetime Cancer Risk ( x 10)

30m
10

(1997
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R = U Z Bpersona] i Pl (3)

R U

EPA
5x10°%(m%/ug) U.S.EPA .1998 i
P U.S. EPA . 1998
Bpersonal (2)
6015 70
86
76%(1997 ) 1997
1999 25%
15
Eq-(2)
NOx FY 1997
T ¢ o
= Eq- (3)
- 11998
g .l g Eq.(5)
& FY 1999
B =0.064N +1.04 “ Imodified
(R*=0.79, 1997 ) (3)
B =0.067 N + 0.81 o L ‘ ‘
(R®=0.65,1998 ) (4) 0 50 100 150
B=0.039N +231 NOx (ppb)
(R°=040,1999 ) (5 1997 1998 1999
NOx
1999
NOXx
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1999

1997

1999

1800

1997 1999 31%
11 . 2000a
NOx . 2000b 1997
36
1997 1999
1999
10-11ug/m3 7-8ug/m3
1997 86
69 17( )
1997 2000
Fiscal year before 1995 1997 1998 1999
regulation

Benzene in Gasoline (vol. %) ? 23 2.2 14 11 under 1%
Vehicle

Gasoline Vehicle? 9496 9840 9450 7100 5896

Gasoline Motorcycle?® 5096 4978 4133 3816 3605

Diesel Vehicle 1600 1600 1600 1600 1600
Discharge from storage, shipment
and supply processes of 1333 1337 1019 849 671
petroleum?
Discharge f duction and

iSenargerom proctetion a1 3960 4251 3287 2504 2740
usage processes of benzene
Others(Coke f , Incinarat

e S( Ol ef) ;rnace ncinaration 760 760 504 229 459
byproducts)
Total Discharge 22245 22766 19993 16198 14971

a)Japan Petroleum Association, b)Japan Chemical Industry Association, ¢) Petroleum Council, d) Central
Environment Council, €) Estimation of this work, f) The Iron and Steel Institute of Japan, g) Japan Paper

Association
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