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Benzene @

scauses Myelogenous L eukemia.

oclassified as a Group A human carcinogen by EPA
has the highest cancer risk among the air pollutants.
Included in gasoline and automobile exhaust gas.

Benzene causes cancer




Source of Benzene EmISSIONS (Japan "95)
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Main source of benzene emission i1s Automobile




Source of NOX Emissions(Japan "95)
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Main source of NOx emission i1s Automobile too.




How can we estimate the population risk from benzene ?

e Main source of both Benzene and NOx emissions are from
Automobile.

*At present, benzene level Is not routinely monitored
nationwide in Japan.

*NOx levels are routinely monitored at 1819 monitoring
stations nationwide.

— =

[ Assumption]

Benzene levels can be estimated using NOXx data.




<Basic Procedure>

Organization of NOx data throughout Japan

and 376 automobile exhaust (AE) monitoring stations nationwide.

l Nox levels are monitored and recorded at 1443 general air pollution monitoring (GAP) stations
The yearly mean levels of NOx at all stations in 1994 are used for the further analysis.

Exposure Analysis of NOx

v

Regression of the relationship between NOx level and benzene level

i Both Nox and benzene levels were determined by monitoring in some places.

Estimation of population exposed to benzene

v
Evaluation of cancer risk of the total population in Japan
L Unit risk of 8.1 x 106 u g* m3 was used.

Estimation of the effects of reducing benzene levelsin Gasoline




A Map of Sampling Points in Y okohama
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System for monitoring of ambient levels
of benzene and NOX.
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Hourly concentrations of Benzene at Y okohama National University

Environmental Quality Standard
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These data are can be seen at the homepage of "Today's Benzene"
http://www.kan.ynu.ac.jp/member/nmn/ishizuka/BZcover.html




Hourly concentrations of Benzene at Y okohama National University
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These data are can be seen at the homepage of "Today's Benzene"
http://www.kan.ynu.ac.jp/member/nmn/ishizuka/BZcover.html




Hourly concentrations of Benzene and Nox at Y okohama National University

Nox
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Benzene and NOx levels are highly correlated
NOX




Dayly concentrations of Benzene and NOx
at Y okohama National University
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Both NOx and Benzene levels are higher in winter than in summer




The relation between wind speed and NOx, Benzene levels
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Both Benzene and NOx levels decrease with increasing wind speed




Correlation between Benzene and NOx levels
NoOX
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[Benzene] = 0.036 [NOX]




Classification For estimating the distribution of population

) URBAN : defined as municipality which has both GAP monitoring
stations and AE monitoring stations.
80% of the population lived in the municipality are exposed to
benzene in the levels at GAP monitoring stations, and 20% of the population
are exposed to levels at AE monitoring stations.

) SUBURSB : defined as municipality which has GAP monitoring stations
only.
All the population lived in the municipality are exposed to benzenein
the levels at the GAP monitoring stations.

) RURAL : defined as municipality which has no monitoring stations.
All the population lived in the municipality are exposed to benzene
in the level at the GAP monitoring stations close to the municipalities.

(GAP : General Air Pollution, AE : Automobile Exhaust)



Distribution of population vs. concentration of ambient Benzene in Japan
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The arithmetic average of exposure concentration is4.3y g m3,
About 60% of thetotal population is exposed to the level above the
EQSlevdl.




Excess Lifetime Cancer Risk
= (Exposure concentration) x (Unit Risk)



Distribution of population vs. cancer risk of ambient Benzene in Japan
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Excess Lifetime Cancer Risk due to Benzene

Annual cancer death due to exposure to ambient benzene in Japan is
estimated to be 62 cases
62




Summary of Risk Assessment

* Benzene levels are highly correlated to NOx levels.
. NOx

 Correlation ; [Benzene] = 0.036 [NOx] was yielded.

[Benzene] = 0.036 [NOX]

*The average of personal exposure levelsin Japan Is

4.3y g m.
. 3.4y gm3

*The average of excess cancer risk for lifetimein Japan is

3.4x 107°.
. 3.4x10°

 Annual cancer death due to benzene in Japan was

estimated to be 62 cases.
] 62



Effect of Regulation to Gasoline

E xcess Annual Benzene
lifetime cancer included in
cancer death Gasoline
risk /capita / vol %
The present
condition 3.4x10°7 62 2.3
Environmental Not
agency 1.0x107 18 estimatable
(Target value)
Our
suggestion 3.0x107 54 1.85

The concentration of benzene in gasoline should be reduced to 1.85 vol %
from 2.3 vol % to reduce the cancer risk to 3 x10 > from 3.4 x 10>,

But auniform regulation leave theregional difference.




The Feature of Benzene Problem

The general public directly purchase gasoline at gas stations.

Diesal engine don't use gasoline but light oil.

Light oil don't include benzene.
Industrial automobiles (Truck and Bus) ship Diesdl.

The region where pollution spread is narrow.

Who consume gasoline Who suffer from benzene

The consumer can manage their own risk




The Future of Benzene Problem
Desirable situation from a viewpoint of consumer

Each person can choose and buy hisg/her favorite gasoline from various one
different in benzene concentration, price and performance.

Display of benzene concentration and others to gasoline at gas-station.
Easiness to get right and plain information about the toxicity of benzene.

Open to the public of information about concentration and risk of benzene at each
region.
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