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What is the need for this tool?

Communities want to understand their environmental issues in 
the context of risk

rely on risk perception if difficulties accessing, interpreting data

EPA wants tools that rely on best available information 
identify communities at risk and “hot spots” within communities
empower communities to make their own decisions
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What is the need for this tool?
(cont’d)

EJ communities may have higher risks and limited access to 
resources  

2009 National Academy of Public Administration report and 
2004 NEJAC Cumulative Risk report highlighted difficulties for 
communities/Regions regarding risk prioritization

C-FERST initially designed to assist EPA CARE program in 
identifying and prioritizing environmental issues

could be enhanced to address needs specific to EJ programs
this assessment tool can link with other data viewing tools
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What is C-FERST?

The Community-Focused Exposure and Risk Screening Tool  
(C-FERST; www.epa.gov/heasd/c-ferst) is a “one-stop shop” GIS 
and resource access Web tool for conducting community 
assessments.  

It balances innovative, high quality science with user-friendliness
to characterize the cumulative impact of multiple stressors for:

prioritizing environmental issues within communities;

identifying communities at risk; and

ultimately, assessing impact of actions (accountability).



Office of Research and Development
National Exposure Research Laboratory 4

How Have We Shaped This Tool?

Considered needs expressed by Regions and CARE for a one-
stop web tool, along with EPA/ORD’s human health goals

Reviewed and applied (to 2 CARE projects) available tools & 
approaches for cumulative and community-based assessments 

Collaborated with CARE as an end user, with an eye on ORD 
research directions and other future end users, for tool design

Developed C-FERST incrementally (science and user interface), 
soliciting feedback through presentations and on-line survey
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What can be done with C-FERST?

Access information, resources, and guidance 

Map multimedia exposures and risks

Link to best practices in other communities

Generate community issue profiles 



C-FERST

Main
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Potential Roles of C-FERST 

C-FERST is the “flagship tool” for EPA/ORD/NERL cumulative/communities 
research program (http://www.epa.gov/heasd/communities/)

Support EPA initiatives, programs, activities with similar science questions 
related to community-based cumulative exposure and risk, e.g.

CARE
Environmental Justice
Healthy Communities Initiative
National Children’s Study
Regional programs (e.g., compliance assistance, enforcement targeting)
Program Office prioritization

Support Administrator priorities and Agency needs
cleaning up communities
working for environmental justice

http://www.epa.gov/heasd/communities/
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Who are the intended end users?

EPA Regional project officers (e.g., CARE) working with community partners

Future: other EPA programs (e.g., EJ); federal, state, or local agencies; and 
communities or individuals

C-FERST framework provides opportunities to collaborate within EPA, with 
other federal agencies and academia

Potential C-FERST case studies
Region 5 – supporting Milwaukee, WI (CARE and EJ Showcase project) 
Region 1 – Healthy Communities Initiative TBD
New FY11 CARE Level I Project?
Other (EJ)?
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Science Issues
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Available information (fact sheets, weblinks, maps) for each 
environmental issue and report category:

General information 
Health outcomes 
Exposure and risk reductions 
Population affected 
Sources 
Environmental concentrations
Human exposures (NERL Research Focus)
Health risks (cumulative where possible, in collaboration with others)
Link to ranking approaches
Other communities focusing on this issue 
Solutions Implemented by Other Communities

Framework highlights information gaps and research needs
Can be used as a communication tool for collaborative research

C-FERST “Issue Profile” Reports

MAIN SCIENCE FOCUS
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Environmental Issues in C-FERST (FY10-12)

ISSUES WITH FACT SHEETS AND
SCIENCE FOR EXPOSURE/RISK MAPS

air toxics
arsenic in food, drinking water, soil
diesel PM
environmental tobacco smoke (ETS)
fine particulates
lead (multimedia)
mercury in fish
near roadway
ozone
radon 
residential pesticides
ultraviolet radiation

ISSUES WITH FACT SHEETS ONLY

autobody shops 
brownfields
E. Coli at beaches 
hazardous waste/pharmaceuticals
healthy homes 
methamphetamine labs 
microbials in drinking water
land use/smart growth
lead in drinking water
mold
recreational water quality 
runoff 
schools
solid waste disposal/recycling
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Cumulative Exposure/Risk Focus Areas

Asthma (onset and exacerbation)
Exposure Model for Individuals (EMI)
• for PM2.5, PM10 and ozone, possibly other; also near roadway work

Other pollutants, near-roadway exposure assessment, linking with NCER and other 
work on non-chemical stressors

Early neurotoxicity effects
Lead (new modeling effort)
Mercury via fish (using SHEDS); possibly other metals w/ NCEA collaboration
Pesticides, especially those relevant to NCS hypotheses (using SHEDS)

Lung cancer risk from radon and ETS (cumulative exposure assessment)
Currently underway for C-FERST
ETS modeling work may also be incorporated into the asthma outcome work
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Example Map of 

Locally Collected Data



National Map of Cumulative Cancer Risks



National Map of Benzene Exposures



Local Map of Benzene Exposures 



Local Map of Diesel PM Concentrations



View 
Environmental 
Issue Profiles



Report: 
Benzene



Report: 
Benzene

(continued)
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Needs for C-FERST 
to Inform EJ Assessments

Establish partnerships for tool refinement and information gaps

Develop science to address more environmental issues of concern

Quantify concentration, exposure, and risk data for disproportionately impacted 
communities (i.e., subset data for general population)

Pilot uploading and mapping locally collected data

Incorporate fact sheets specific to EJ issues 

Link more with other GIS tools and databases (e.g., EJGAT, CenRANK, ECHO)

Incorporate non-chemical stressors information for vulnerable populations 

Apply to community case studies and refine tool to support EJ efforts



What enhancements would be needed 
to make C-FERST useful for EJ assessments?
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What are anticipated 
impacts of C-FERST?

Improve public health in communities by facilitating identification of “at 
risk” communities and “hot spots” within communities, and providing 
information to develop solutions

Empower regions and communities with a user-friendly tool to 
understand local exposure information (based on solid science) so that 
they can make informed, cost-effective decisions and take action

Address NAPA, NEJAC, NRC, other report recommendations for 
improving risk prioritization tools and approaches

Advance human exposure science for cumulative risk assessments

Provide framework for collaborative research and information sharing 
to support community assessments
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Disclaimer

Although this work was reviewed by EPA and approved for 
presentation, it may not necessarily reflect official Agency 
policy.
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Extra Slides for Questions
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Partners in C-FERST Development

Additional EPA                   
Program Office 
and Regional 

Programs
e.g., Compliance Assistance, 

Enforcement Targeting, Healthy 
Communities, EJ, Asthma 

Campaigns, Tribal

Additional EPA                   
Program Office 
and Regional 

Programs
e.g., Compliance Assistance, 

Enforcement Targeting, Healthy 
Communities, EJ, Asthma 

Campaigns, Tribal

Future:
ORD/NRMRL, OEI, 

External Collaborators 
(e.g., CDC, academia, NCS)

Regional needs (e.g., Regions 1, 4, 5, 7, and 9) 

Program Offices expertise (for exposure/risk characterizations, e.g., OAR)

ORD collaborators (cumulative risk expertise, e.g., NCEA, NHEERL, NCER)

C-FERST
Team

ORD/NERL CARE

Draft CARE Workbook

Level 1 Project Officers

Community Partners

CARE Resources Guide

Cumulative/Communities 
Research Plan

Tools Review

Assessment of needs

Idea for “one stop shop” 
GIS Web tool
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When Will C-FERST Be Ready?

C-FERST Intranet version 1 (June 2010)
Internal EPA testing and use
Guidance, web links, fact sheets, interactive maps for air toxics (NATA)

C-FERST Extranet version 1 (winter 2010?)
Beta testing by communities, academia, other Federal Agencies
Internet with password protection for limited public access
Inclusion of additional issues (e.g., radon) and data layers

C-FERST Internet version 1 and beyond for public use (2011 )
Maps for additional issues (e.g., drinking water, lead, fish consumption) 
Links to tools, incorporation of cumulative risk research (e.g., non-chemical 
stressors)
Ability to upload or link to locally collected data,
Applications for community case studies
Blog/Wiki to facilitate sharing results









Office of Research and Development
National Exposure Research Laboratory 42

Using the EJ 
Toolkit with 

C-FERST
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Using the 
CARE 

Road Map 
with C-
FERST
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Using the 
CARE 

Road Map 
with C-
FERST
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Using 
PACE-EH 
with C-
FERST
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Using 
PACE-EH 
with C-
FERST
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Using EPA 
Cumulative Risk 
Guidance with C-

FERST
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Using EPA 
Cumulative Risk 
Guidance with C-

FERST
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Where is Your Community?
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“Application of National Databases and Mapping Tools at the Local Level to 
Two Community Case Studies” (Hammond et al.)

could help design C-FERST tutorial

“Community-Level Radon Exposure-Risk Estimates Using a Multilevel 
Model” (Chahine et al.)

will be used for C-FERST radon maps at census tract level

“Multi-Level Modeling of Residential Exposure to Environmental Tobacco 
Smoke” (Chahine et al.)

will be used for C-FERST ETS maps at census tract level

“Feasibility of Community Food Item Collection for the National Children’s 
Study”(Knuth et al.) 

C-FERST could link to this for guidance on collecting dietary data

Other Planned Products for FY10 APM 164 
“Provide program, regional, states and tribal offices with new/updated 
tools and/or approaches for characterizing community exposures to 
environmental contaminants that lead to cumulative risks” 
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Other FY10 Planned Research Products

“Are measurements needed for a community project?” (Medina-Vera, Thomas et al. 
for FY10 APM77)

C-FERST could link to this guidance on measurement needs in a CBRA

“Relevant analytes for residential exposure assessments” (Medina-Vera, et. al. for 
FY10 APM77)

C-FERST could link to this for guidance on collecting local data

“Community Environmental Issues: A Summary and Analysis of Local and Federal 
Government Perspectives” (Hammond et al. possibly for APM164)

This provides basis for environmental issues included in C-FERST 

“Community-Based Environmental Assessments and Mitigation Efforts: Results from 
a Survey of US EPA CARE Project Officers” (Conlon et al.)

This supports need for tool like C-FERST 

“Evaluation of 2002 NATA benzene estimates in Detroit with DEARS” (George et al.)
This provides confidence in NATA benzene maps used in C-FERST 

“Community Duplicate Diet Methodology” (Melnyk et al.) (for FY11 APM40)
C-FERST could link to this for guidance on collecting local data
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FY11 Planned Research Products
that could inform C-FERST

Community-level exposure modeling efforts for Hg, As, pesticides, lead (EMRB)

“EPA’s Community-Focused Exposure and Risk Screening Tool” (Zartarian, Schultz)

“Characterization of  Community  Exposure and Melanoma Risk from Ultraviolet 
Radiation” (?)

Near-Road Screening Tool to assess air pollution exposure and risk at local spatial 
scales (Barzyk et al.)

Census-tract level childhood lead exposure screening tool (tentative: Schultz and 
George, collaboratively with HUD, OPPT, OEI)

“Using National and Local Extant Data for Cumulative Exposure Assessments for 
Asthma-related Air Pollutants” (Breen et al.)

“Comparison of modeled and measured personal exposures: SHEDS-2005 NATA-
DEARS” (Barzyk et al.)

“Air Pollution Exposure Model for Individuals (EMI) in Health Studies” (Breen et al.)
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Other Research that Could be 
Incorporated into C-FERST

Collaborations with ecological research

Near roadway research

Other measurements and related methods for key chemicals
Soil arsenic and bioavailability data/methods

Geographically specific estimates of human activity patterns

Source apportionment for high risk contaminants

Cumulative risk issues with NCEA (e.g., fish consumption)

Non-chemical stressors research (with NCER and NHEERL)

Tribal research

Other Ideas???
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Remaining Needs for C-FERST

Environmental Issues
Review content for all issues (weblinks/fact sheets)

Other Tools
Assess additional tools C-FERST could link to
Keep compendium of tools and links up-to-date

Local Data
Provide input on type of data to upload and share
Pilot uploading local data and mapping; QA and communication issues 
Consider how to share information without altering EPA databases

Maps and Reports
Populate conc., human exposure, and health risk maps for Tier 1 issues
Incorporate “cumulative” assessment and possibly ranking approaches
Link to CDC tools and other health data 
Include tutorials and risk communication language
Consider applications to identify communities at risk and “hot spots”
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How C-FERST Fits into ORD/NERL’s 
Communities/Cumulative Research 

Program

Overall Research Goal: To develop, apply, and provide tools* for 
advancing the science and understanding of cumulative risk to 
communities and individuals

*information, strategies, exposure models, databases, measurement methods, GIS maps

C-FERST Goal 1: Provide program offices, regions, states with 
new/updated tools or approaches for characterizing community exposures 
to environmental contaminants that lead to cumulative risks                
[FY10 APM164 ]

C-FERST Goal 2 (FY11 ->): Deliver provisional assessment of application 
of tools and approaches used in selected communities                   
[supports FY11 APM40] 
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Science Questions

(from Zartarian, V.G., and B. D. Schultz (2009), "The EPA’s human exposure 
research program for assessing cumulative risk in communities," Journal of 

Exposure Science and Environmental Epidemiology.)

1. How to systematically identify and prioritize key chemical 
stressors within a given community?

- by providing tools to characterize geographical and temporal 
“confluence of multiple stressors (chemical and non-chemical)”

2. How to develop individual estimates of exposure to multiple 
stressors for epidemiologic studies?

3. What tools can be used to assess community-level 
distributions of exposure for the development and 
evaluation of the effectiveness of risk reduction strategies?
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Online C-FERST Survey Questions
(developed with CARE to obtain feedback)

What is your role with respect to community programs?
How do the various C-FERST options meet your needs with assisting 
communities?
What additional environmental issues would you like to see included?
Do you have specific suggestions to make C-FERST more applicable for 
your purposes?
Please rate the flow and layout of C-FERST.
What type of C-FERST training would you prefer?
Would you use C-FERST currently for information sources?
Would you use C-FERST in the future after it is more complete?
Would you recommend this tool to others?
What do you like most? least?
Other comments?
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