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Making sense of a 
complicated situation…

Photo: National Transportation Safety Board



… to answer pressing public 
health questions

Is the water safe to drink?

Is the air safe to breathe?

When is it safe to go back home?

Will I get sick?

Photo: David Deger, News 5 Cleveland



Previous sessions in this workshop
• Environmental Monitoring and Exposure Science

• Measurements of chemicals in environmental media (air, water, soil)
• Data collection methodologies, gaps, and uncertainties

• Human Health Impacts
• Efforts to collect data on symptoms and adverse health conditions that may 

be related to exposures caused by the disaster
• Identification of persons likely to be highly exposed and/or more vulnerable 

to experience health effects given exposure

• Community and Provider Reflections
• First-hand insights that can aid in exposure estimation, consideration of 

concurrent stressors, and identification of communication gaps 



How do we make sense of what we have?

• A paradigm for leveraging data and methods 
from environmental measurements, 
exposure science, toxicology, epidemiology, 
and much more

• Provides a framework for integrating these 
data streams to support characterizations of 
risk that can help inform decision-making 
and management of those risks

National Research Council. 2009. Science and 
Decisions: Advancing Risk Assessment. Washington, 
DC: The National Academies Press. 
https://doi.org/10.17226/12209.

Risk Paradigm



 

• What are the relative health or 
environmental benefits of the 
proposed options?

• How are other decision-
making factors (technologies, 
costs) affected by the proposed 
options?

• What is the decision, and its 
justification, in light of benefits, 
costs, and uncertainties in each?

• How should the decision be 
communicated?

• Is it necessary to evaluate the 
effectiveness of the decision?

• If so, how should this be done?

Stage 1: Planning

• For the given decision-context, what are the attributes of assessments necessary to characterize risks 
of existing conditions and the effects on risk of proposed options? What level of uncertainty and 
variability analysis is appropriate?

Stage 3: Confirmation of Utility

• Does the assessment have the attributes called for in planning?

• Does the assessment provide sufficient information to discriminate among risk management 
options?

• Has the assessment been satisfactorily peer reviewed?

FORMAL PROVISIONS FOR INTERNAL AND EXTERNAL STAKEHOLDER INVOLVEMENT AT ALL STAGES

• The involvement of decision-makers, technical specialists, and other stakeholders in all phases of the processes leading to decisions should in no way compromise the technical assessment of risk, which is 
carried out under its own standards and guidelines.

• What problem(s) are 
associated with existing 
environmental conditions?

• If existing conditions appear 
to pose a threat to human or 
environmental health, what 
options exist for altering those 
conditions?

• Under the given decision 
context, what risk and other 
technical assessments are 
necessary to evaluate the 
possible risk management 
options?

• Hazard Identification  

What adverse health or environmental effects 
are associated with the agents of concern?

• Dose-Response Assessment

For each determining adverse effect, what is the 
relationship between dose and  the probability of the 
occurrence of the adverse effects in the range of 
doses identified in the exposure assessment?

• Risk Characterization

What is the nature and
magnitude of risk associated with 
existing conditions?

What risk decreases (benefits) are 
associated with each of the 
options?

Are any risks increased? What are 
the significant uncertainties?

• Exposure Assessment

What exposures/doses are incurred by each 
population of interest under existing conditions?

How does each option affect existing conditions and 
resulting exposures/doses?

Stage 2: Risk Assessment

NO YES

PHASE I: 
PROBLEM FORMULATION 

AND SCOPING

PHASE II: 
PLANNING AND CONDUCT 

OF RISK ASSESSMENT

PHASE III: 
RISK MANAGEMENT
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Problem Formulation and Scoping
• Sets the stage for analysis of risks – 

what are the questions we need to 
answer?

• Involves:
• Identification of hazardous agents of 

concern
• Description the exposure scenarios
• Identification highly exposed and 

vulnerable populations
• Identification of 

interventions/alternatives available 
that may reduce risks

• What chemicals were released/formed?

• Who is exposed, and how were they 
exposed?

• Who is more likely to become sick from 
the exposure?

• What can be done to reduce exposures or 
minimize risks? 

In the context of a disaster:



Planning and Conduct of Risk Analysis

• What evidence suggests exposure to 
released/newly formed chemicals can make 
people sick?

• How does the risk of becoming sick change as 
exposure increases?

• For each chemical, how much did the different 
groups of exposed persons breathe, ingest, or 
have contact their skin?

• Given everything we know, how likely is it that 
different groups of people will get sick? 

• What are the most important gaps in our 
knowledge and how do they influence our 
confidence in answering these questions?

• Hazard Identification
• Evaluate evidence describing hazard-

outcome relationships
• Dose-Response Assessment

• Quantify dose-response relationships
• Exposure Assessment

• Estimate magnitude of exposure to hazard 
among populations of interest

• Risk Characterization
• Integrate prior steps to provide estimates 

of cancer risk and non-cancer hazards and 
describe associated uncertainties

In the context of a disaster:



Risk Management and Communication
• Examine relative benefits and costs of 

proposed intervention strategies

• Integrate results of risk analyses with other 
key considerations to weigh intervention 
strategies

• Technological feasibility, costs, societal values, 
tradeoffs, other considerations

• Propose and justify selected interventions

• Develop and implement communication 
strategy

Gene J Puskar/AP Photo



Acknowledging the complexity and other 
challenges in the context of disasters

• Approaches to risk assessment were built to handle one chemical at a 
time vs. reality of many chemicals and other stressors

• Interactions between chemicals and other stressors are generally 
poorly understood and rarely quantified

• Data gaps necessitate making judgments in the face of uncertainty
• We have to act fast!
• Communicating among stakeholders under these circumstances is 

essential but can be extremely difficult



Communicating during a crisis
• Goals of risk communication – what are 

we trying to accomplish?
• Trust and credibility: Even before the 

message(s) – the communicator and the 
context

• Fragmentation/dispersion of authority
• Communicating within the limits of 

available knowledge/in the face of 
substantial uncertainty

• “Safe” and subjectivity
• How to reach people in the modern era

National Research Council. 1989. Improving Risk Communication. Washington, 
DC: The National Academies Press. https://doi.org/10.17226/1189.



Panelists
• Dr. Weihsueh Chiu will describe his work 

translating EPA air measurements into estimates 
of exposure and risk 

• Exposure Assessment and Risk Characterization

• Dr. Sue Fenton will present an NIEHS report 
detailing a scoping review of the priority 
contaminants involved in the disaster

• Hazard Identification and Dose-Response Assessment

• Dr. Wes Vins will share his experience as a health 
commissioner involved in communication on the 
front lines of the East Palestine response

• Risk Communication

• Dr. Antony Williams will demonstrate new USEPA 
cheminformatic tools that can aid in rapid 
chemical assessment

• Hazard identification and Dose-Response Assessment
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