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Back Ground

" Benzene ©
- HAEWE (Human Carcinogen)

-BEEHHH RAE S5 X (Highly Contributed from Vehicle Exhaust Gas) )

( BADOARLELADIY#H (Countermeasure for benzene)

1996 K5%.;5ZRH1E%ARIE (Revision of Air Pollution Control Law)
1997 IRiEE #E{E(Environmental Quality Standard) 3 ¢ g/ m3
\2000 AR+ & ZFE(Benzene content in gasoline) 5%— 1%
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Monitoring nationwide : consuming and expensive
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The number of air monitoring stations

L] [] OO0 O L] []
Pollutants RAP stations GAP stations  Total

CO 33 153 492
NOX 389 1466 185
SPM 254 1540 1794
SO » 105 1605 1710
0)% 38 1139 1177
NMHC 179 399 538

RAP: Roadside Air Pollutantsl] GAP: General Ailr Pollutants
SPM:O0 0000000000000 OOOUONVHC: U O OO OO

NOX O OO0O0U0ooooood
NOx : adequate for nationwide prediction
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Correlation Coefficients among pollutants

NOXx SPM Ox CO SO,
NOX 1 0.716 -0.6/3 (0.801) 0.586
SPM 1 -0.477 0593  0.497
Ox 1 -0.627 -0.410
CO 1 0.481
SO, 1

NMHC

NMHC

0.720

0.679

-0.560

0.736

0.491
1




BLER Overview

cEh .
T 0000 Population Distribution I = E 18 Correlation

Dooooo oooooo || Bbub,Nox.coubd

Station’sdata cCensus Monitoring of Benzene,
| NOx, CO
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Population distribution for benzene level
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OO OO Monitoring Condition

-~

OO Material :CO, NO, NO, , benzene
00 Ste: 000O0OO YokohamaNationa University
[0 O Interval : 1 hour

0000000 Apparatus, Method

Rt BEERMEEE (GAS10, DKK) IZ&Y EHE
GC-FID (HP-6890) [ &Y H

NO. NO,  Satzmanix(GPH-74M, DKK)

CcO JED BRI R R U % (APMA-360, HORIBA)




Benzene;2E [ g/m3]
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The Correlation between benzene and NOx
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Benzene [t g/m3]

—
(@)

—_
S

—
N

—
o

o] JF T D1

Rl

Verification of regression equation
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[B] = 0.066 [NOx] + 0.88
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The Correlation between benzene and NOx

Benzenell OO O [p g/m3]

y =644 x — 0.26

(1999 May - July)
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AEAODRFELY Edimation for Roadside
Simulation of pollutants level discharged from automobile on road
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10% of the population: roadside
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Classification of the municipalities
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Comparison between NOx and CO as a surrogate
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RNUOEVREICRTHAO7%H (1997FFE)
A histogram of Japanese population exposed to the
predicted benzene levels (FY 1997)
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51% of total population : greater than EQS level (FY 1997)
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The evaluation of population aggregated Risk

» Population aggregated Risk(A A £ R )
=2 {(population) x (level) x (Unit Risk*) }

R

= (population Risk)/ (Lifetime)
*Unit Risk&LT5.0x103(m3/ug) &

Populatio Benzene Cancer
OmillionOd Ou g/30 [ cases/year[]
Roadsid 65 6. 3.
Genera Urba 589 3. 14.
Suburba 292 2. 6.
Rura 312 2. S.
Tota 1255 3.2 28.

* Population weighted average
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Reduction of discharge and
ambient level
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The result of monitoring
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Benzene / Toluene

RoEU/RMILIY, RUE/NOXEEDZE L
The time course of the ratio for
benzene/toluene and benzene/NOx
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Distribution of the benzene/NOx ratio for wind direction
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Temporal emission source was suggested on the east and south side
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Time course of regression lines
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FY 1998

FY 1997

*“TFY 1999
without Aug.Sep.
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NOX (ppb)

B =0.064N +1.04 (FY 1997)
B =0.067 N +0.81 (FY 1998)

B=0.050N + 1.39 (FY 1999 without Aug. and Sep.)

120 140

Slope was 13% decreased
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Comparison of time course of discharge and ambient level

1993- 1995 1997 1998 1999

1994

9
Bl Gasoline Vehicle
4 ~ [ Gasoline Motorcycle
(9p)
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}D Bl Diesel Vehicle
S
3 ~ W Petroleum Industry
)
> .
© [ Chemical Industry
2 o
GCJ Bl Others
N
qc_) —-regression equation
‘| o)
=== Ambient level
0

00O 0O 025%0 0O 0O 00180 33%

Discharge:-25%

level 11801 33%
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The change of histogram for the benzene level and

cancer risk
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Over EQS population : 54%—21%



UO00O0O000O00000ORIskd Benefit

Under the assumption of 27% reduction

AB 0000 ddoddod Costfor risk reduction

AR 000000000000 Reduced Risk

25600 O O /0 0O 25.6 (billion yen / year)

0.2000000/00 9.2 (cancer death / year)

= 20 00O0/000000 29(billionyen/ cancer death)

= 23 000/0000000 230 (millionyen/ life-year)

1TADERAVITI26FEDRMEN. CEES. 1996)



F&8H Summary

NOx OO0 0000000000000 0000o0oooooooonn
Risk assessment due to ambient benzene in Japan was performed
using the NOx data as a surrogate for benzene data.
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The method proposed here may be useful for estimating exposure
level for total populations not only in Japan but also other
countries.
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Ambient benzene level was confirmed to decrease,at the almost

same rate as discharge.



