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The science of risk assessment is evolving
to focus on the “real world” need to address
complex chemical exposures in the environment.

To meet this challenge, better and different dataa nd
Innovative tools and approaches must be developed.

Based on current trends, future regulatory mandates will
use and further the development of such assessment
approaches.

A partnership of environmental health professionals In
the public (local, state, federal) and private sect  ors
(environmental, academia, industry) will be needed to
address these emerging challenges.
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Fields of Analysis
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« Monitoring/Surveillance
* Field Studies

« Animal Toxicology

e Clinical Studies

» Epidemiology

» Cell/Tissue Experiments
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 Mechanisms of Action
» Methods/Models
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Estimating Exposure




e Aggregate and Cumulative Exposure
§ multiple chemical/stressors

§ additivity to background | |
e Uncertainty and Variability and ‘\Qﬁ \/i/ N
Probabilistic Methods

8§ Move beyond point estimates to
distributions

» Special Populations & Lifestages
§ Lifestages:

e Children
« Elderly
§ Tribal populations

8§ Highly vulnerable groups
» Genetic polymorphisms
* Pre-existing disease




Biomarkers

‘Omics /Computational Toxicology

Systems Biology



Characterizing the relationships between
biomarker data, exposures, and health risks
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“...systems biology attempts to harness
the power of mathematics, engineering,
and computer science to analyze and
Integrate data from all the ‘omics’ and
ultimately create working models of
entire biological Systems” (Spivey, Environmental
Health Perspectives, 2004)



Cellular Toxicity
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Sec.408(b)(2)(C)...”In establishing, modifying,
leaving in effect, or revoking a tolerance or exemption

for a pesticide chemical residue...(i) shall assess the risk...
based on--...

(111) available information concerning the cumulative
effects on infants and children of such residues an d
other substances that have a common mechanism

of toxicity ; and (ii) shall -- (I) ensure that there is
reasonable certainty that no harm will result to
iInfants and children from aggregate
exposure to the pesticide chemical
residue...”




Safe Drinking Water Act,
as amended 1996

“Sec.103, Section 1412(b) is amended...
(3) Risk assessment, management, and communication --
(C)(i1) When proposing any national primary drinking water
regulation...
an analysis of...

(V) The effects of the contaminant on the
general population such as infants, children, pregnant
women, the elderly, or other subpopulations that ar e
identified as likely
to be at greater risk of adverse health effects
due to exposure to contaminants in drinking
water than the general population.

(V1) Any increased health risk that may
occur as the result of compliance, including

risks associated with co-occurring contaminants




“Prioritizing and managing risks

and can be both In
reducing the major burdens of environmental impacts
on human health and ecosystems...Research is
needed on ...improving methods for informed
synthesis and elicitation of public environmental
values, tools and procedures that support improved
characterization and treatment of uncertainty,
reasoned science-based deliberative processes, and
the evaluation of multi-dimensional risks .”
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Tribal Scenarios or Exposure Factors
are at the intersection of three areas:

What natural
resources are
present in the local
enwvironment; what is
culturally
important

Anthr
Ethno

Describing
Traditional Lifewa
with a Natural
Resource focus.

Toxicology &
Risk Assessment

How are people exposed,
What is the diet, what is
the frequency, duration, and
Intensity of environmental contact.



Identify what is “At Risk”

- Cultural Ecosystems & Stories
- Resources & Eco-cultural Systems at risk
- Human systems and uses at risk

- Existing Stressors
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Hazard Identification
- probability
- severity
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Fate and Transport
- contamination of media,
- contamination of resources
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Characterize Risk
to the Affected People and
their Eco-Cultural Systems
and Traditional Lifeways
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* |n collaboration
with
Stakeholders.

 Using
iterations
If new
Information
Is developed
that changes
the need for or
nature of risk
management.
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1. The science of risk assessment is evolving
to focus on the “real world” need to address
complex chemical exposures in the environment.

2. To meet this challenge, better and different dataa nd
Innovative tools and approaches must be developed.

3. Based on current trends, future regulatory mandates
will use and further the development of such
assessment approaches.

4. A partnership of environmental health professiona IS In
the public (local, state, federal) and private sect  ors
(environmental, academia, industry) will be needed to
address these emerging challenges.



