Establishment of a Scientific Framework for the
Management of Toxicity of Chemicals based on
Environmental Risk-Benefit Analysis:

Supported by the Japan Science and Technology
Corporation from fiscal 1996 to 2000.
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Monitoring: monitoring of
chemicals targeted for the project,
In various environmental media.

Fate modeling: development of
models for estimating the behavior
of chemicals in various
environmental media.

Human health risk evaluation:
development of methodologiesto
evaluate human health risksin
terms of Loss of life expectancy
(LLE).

Ecological risk evaluation:
development of methodologiesto
evaluate ecological risksin terms
of probability of species extinction.
Benefit evaluation: evaluation of
benefits associated with the use of
each chemical such as economical
benefits, convenience accruing
from its use and conservation of
resources.

Final proposal: proposal of a
framework for managing toxic
chemicals based on risk-benefit
analysis.
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Figure 2. A hierarchical structure of endpoints.



Chemical Use EXpllz?gﬁtlflgn
L Toxicity

Fate modeling
Human health | B=eel[e]e[[er=I NFES ¢ Benefit
risk evaluation evaluation evaluation
Framework for
managing toxic chemicals

Monitoring: monitoring of
chemicals targeted for the project,
In various environmental media.

Fate modeling: development of
models for estimating the behavior
of chemicals in various
environmental media.

Human health risk evaluation:
development of methodologiesto
evaluate human health risksin
terms of Loss of life expectancy
(LLE).

Ecological risk evaluation:
development of methodologiesto
evaluate ecological risksin terms
of probability of species extinction.
Benefit evaluation: evaluation of
benefits associated with the use of
each chemical such as economical
benefits, convenience accruing
from its use and conservation of
resources.

Final proposal: proposal of a
framework for managing toxic
chemicals based on risk-benefit
analysis.

Figurel. Project Overview



Why ecological risk is evaluated
In terms of species extinction probability?

1) Not thefate of individual organism , but effects on population or ecosystem
are important.

2) Thismethod isavailable for the evaluation of , not only risks from chemicals
use but also, risks from exploitation or fishing.

3) The endpoint, namely species extinction, can be under stood and accepted as
undesirable effects by the public.

4) This method can avoid controver siesregar ding the inter gener ational
distribution of resources and risks.
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Ecological Risk
= E(X)x H(A)x (areaat risk)
In terms of ha

ha
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In the risk-benefit analysis:
Benefit-risk ratio (BRR)
= (the benefit at the expense of therisk)  (the magnitude of therisk)

= (the costs of reducing therisk)  (the magnitude of therisk reduced)

BRR
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Target Chemicalsfor this study

Benzene (air)
Dioxin (sediment, air, deposition, fish, birds)
|ndoor air pollutants

Mercury (in Japan and in the Amazon)
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