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Science Questions
The overall science question is:
“How to estimate cumulative exposures to 

chemical and non-chemical stressors under 
real-world exposure scenarios?”

Related specific science questions are:
What are the applications for cumulative 

exposure/risk assessments?
What is the state of the science for 

estimating exposures to chemical and non-
chemical stressors? 
How effective are existing tools?
What new tools (models, data, and methods) 

are needed for future assessments and risk 
reduction programs?

Research Goals
The overall goal is to evaluate cumulative 

risk from exposures to multiple chemical and 
nonchemical stressors.

• Moves beyond strict regulatory mandates 
to public health protection

•Recommended by 
•National Academy of Public 
Administration (NAPA)
•National Research Council 
•EPA’s Risk Assessment Forum,
•EPA’s 2005 Human Health BOSC,
•State and regional partners

•Focused on communities 
•Domain for convergence of multiple 
stressors
•Faced with challenges of identifying 
and mitigating environmental risks

•Specific Objectives
• Determine what science-based tools 
are available 
•Understand how to use those tools to 
make more informed science-based 
decisions 

•Anticipated broad range of applications will 
require the multiple tools, ranging from 
simple screening models to very 
sophisticated models, that can be used to 
predict cumulative exposures for targeted 
populations both spatially and temporally.  

Findings and Conclusions ORD scientists have designed and developed 
Susceptibility and vulnerability factors (e.g., a prototype Community-Focused Exposure Compiled  available guidance documents, Initial assessment of tools through EPA’s non-chemical stressors) related to community and Risk Screening Tool (C-FERST) that will exposure models, methods for community Community Action for a Renewed Environment Developed and distributed cumulative exposure tools for tribes risk (e.g., NCER RFA Inner City Toxicants and serve as the research framework for planning measurement collection, databases, and GIS (CARE) grants program, ORD’s Regional Applied -- Tribal Seafood Consumption Survey,  Tribal Lifeline Dietary Neurodevelopment in Urban Children) are being and implementing cumulative exposure tools. Research Efforts  program, and through LTG 4 pilot Assessment Tool.  explored.  science and research (see Poster LTG 2-11). studies.  

Methods/Approach

The overall approach includes:
Identifying partners, stakeholders, and research needs;
Reviewing available tools and critical needs that ORD and its partners can address;
Collaborating with partners focusing on other components of the human health source-to-outcomes paradigm: source->concentration->exposure->dose->risk->outcomes;
Developing/enhancing exposure tools to assist with identifying/prioritizing issues, to quantify impact of risk reduction actions, and to assess risk for epidemiologic studies;
Identifying initial case studies for collaboration;
Developing, evaluating, applying, and demonstrating tools through case studies; and
Communicating the research and providing the improved tools to stakeholders.

Key science issues (e.g., how to translate a national assessment into an assessment at the community level), research needs, and data gaps were identified through an extensive literature 
review and dialogue with partners and stakeholders at scientific meetings and conferences (e.g., 2007 ISEA symposium and NCER workshop).  Research activities were then planned 
and/or initiated in four key areas:  1) refining/generating state-of-the-science models, databases, methods, GIS maps, and approaches for characterizing cumulative exposures and risks; 
2) applying and evaluating these tools in small scale exposure studies; 3) developing/applying tools for planning and assessing exposures in large scale exposure and epidemiologic 
studies (e.g., NCS; ORD studies); and 4) applying tools to inform the development of risk reduction strategies and demonstrate the strategies resulted in reduced exposures.

Review of Available Tools and Needs
• Sources of Information

EPA documents and websites; publications; collaborator input; ORD Survey of CARE project
officers; CARE Resources Guide

• Summary tables compiled and disseminated for use by community programs
Community Environmental Issues (70+)
Web-Based GIS Mapping Tools (20)
Community Guidance Documents (17)
Public Databases (28)
Human Exposure Models (13)
Community Measurement Methods (50+)

Assessment of Existing Tools via Community Case Studies

Community Concerns
- Air pollution from traffic sources & local industrial sources, water quality in local 

river; drinking water contamination from distribution system; asthma
ORD Contributions
– Queried EPA national databases and conducted GIS mapping 
– Summarized results in a report for Region V and maps for Region I
– Provided information to support interpretation of local monitoring results
– Requested feedback to inform future tool development 

New Haven, CT Accountability Project (see LTG4, poster 4)
Supporting cross-ORD/ Region 1 collaboration developing methods to link and apply
air quality and human exposure models with available local health data in New Haven 
Providing information needs and methods for future projects in other U.S. areas to 
assess impact of voluntary and regulatory air programs

Development of New Tools to Address Key Needs   
Community-Focused Exposure and Risk Screening Tool (C-FERST)

Need for C-FERST
Communities want to understand environmental issues in context of risk
Difficulties accessing, integrating and interpreting data; rely on risk perception
Technical assistance across regions & communities varies greatly
User-friendly, state-of-science tools that rely on best available information are 
needed to empower communities to make their own decisions

Prototype version of C-FERST designed as a user-friendly internet tool, based on 
sophisticated science, for identifying and prioritizing community environmental issues

“One-stop shop” to 1) view available EPA info at national or local scale, 2) add 
local information, 3) view community exposure/risk report for selected issues, 4) 
link to other tools and information
Intended to assist CARE and other community program partners

Potential Tools for National Children’s Study and Vanguard Centers
ethodology, strategies, guidelines for measurement collection

Biomonitoring and interpretation 
Environmental methods
Model inputs and evaluation
Exposure field study designs

Air pollution 
Community-level air measurements and models
Develop/apply exposure model for individuals

Diet
Community dietary measurements
Dietary exposure model for individuals 
Questionnaire, checklist to identify unique dietary patterns

Multimedia exposure and dose assessment
Relate to biological measurements and models (e.g., for As)

Impact and Outcomes
The products of this research will strengthen the science 
of cumulative risk assessment, empower communities to 
make more informed decisions about their risk reduction 
actions, and ultimately improve public health.  
Accomplishments to date include:
Compendium of available tools based on a 

comprehensive review was disseminated for use by 
community programs, and existing tools were applied to 
assist several community projects (e.g., Detroit, MI and 
Holyoke, MA);
The compilation of available tools is being used by 

communities under the CARE program to perform 
assessments and help develop minimum requirements for 
CARE grantees, and will be useful to other community 
risk prioritization efforts;
The review of measurement tools is being used by 

CARE communities when supplementing existing data, 
and will be useful to other community measurement 
efforts;
A prototype version of C-FERST was developed in close 

collaboration with the CARE program and presented with 
positive reviews at national and international meetings 
and conferences;
Several journal articles were submitted for publication 

to provide the scientific community with information 
about this research program and available tools.

Outputs from this research program as it evolves will 
assist communities, ORD, Regions, Program Offices, 
other Agencies, academia, and industry in identifying 
high risk environmental stressors, reducing exposure to 
multiple stressors via multiple pathways, reducing 
exposure of populations at risk, and improving 
effectiveness and evaluation of risk management 
decisions.  This collective research is expected to 
improve significantly the science and practice of 
community-based cumulative risk assessments, and 
improve public health in communities.

Future Directions
•Refine and develop new models and related tools
•Apply the tools to identify, prioritize, and characterize 
cumulative exposures over time in support of the NCS 
Centers
•Apply the tools and characterize cumulative exposures 
in collaborative studies (CARE; EPA/NIEHS children 
centers; ORD exposure, epidemiology and accountability 
studies; and EPA Program Office problem driven 
scenarios)
•Incorporate new research on non-chemical stressors into 
cumulative exposure and risk tools and estimates
•Effectively transfer and communicate ORD’s enhanced 
science and updated tools (see poster LTG 2-11).
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