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Background

 Tribes face unique environmental challenges, and seek accessible tools for 
assessing issues, data, and solutions

 Tribal-FERST concept originated from issues raised at tribal session of 2009 
EPA cumulative risk workshop and further discussions at the National Tribal 
Science Forum in 2010

• Tribal-specific sampling strategies
• Representative dietary data collection
• Physical and spiritual health
• Relevant exposure pathways 
• Relevant activity data
• Critical ecological services

Aligning EPA Research & Needs To Advance the 
Science & Practice of Cumulative Risk Assessment



What Is Tribal-FERST? 
A Web-based, geospatial environmental decision support tool designed to 

support tribes with best available human health and ecological science.

A collaboration, an opportunity to link EPA research to tribal environmental 
needs through a collaborative partnership approach



Tribal-FERST Status and Highlights
 Included in EPA activities for White House Open Government initiative

Beta version available to all tribes 
(https://www.epa.gov/healthresearch/tribal-focused-environmental-risk-
and-sustainability-tool-t-ferst) 

Public fact sheet available on EPA website

 Initial pilot ongoing with Pleasant Point Passamaquoddy Tribe in ME

Collaborating with United South and Eastern Tribes (USET)

Ongoing human health and eco. research to populate Tribal-FERST

Tribal data inventory for Tribal-FERST developed by ORD and OCSPP

Key tool in EPA ORD’s Sustainable and Healthy Communities (SHC) 
Research Program, Community Public Health project



A Collaborative Approach

INTERNAL
 EPA Office of Research and Development (NERL, OSP, NRMRL)
 National EPA-Tribal Science Council
 OCSPP IO and Toxics Workgroup
 Regional Science Liaisons

EXTERNAL
 National EPA-Tribal Science Council
 National Tribal Science Forum
 United South and Eastern Tribes
 Passamaquoddy Pleasant Point ME Tribe; sustainability 

consultants
 Tribal Colleges and Universities
 National Tribal Toxics Committee
 Regional Tribal Operations Committee - Region 9



Tribal Stakeholder Feedback

• Requested feedback on Tribal-FERST prototype
 Solicited collaborative input via Tribal Science Council
 Received feedback from August 2011 through November 2011 
 Usability, accessibility, Tribal Inventory content

• Feedback incorporated in July 2012 Beta 
Version 1.0

 Improved accessibility
 Improved maps, including local data feature
 Added tribal-specific links to pages and databases



Tribal-FERST

 access weblinks, fact sheets, guidance

map multimedia exposures and risks

 link to best practices in other tribes

 generate environmental issue reports

 generate tribe-specific data table

Prioritize 
environmental 

issues for a 
given Tribe

Compare 
information 

across 
locations

Assess impact of 
decisions,  adaptive 

management strategies, 
other actions

User-friendly 
interface and readouts

Innovative, 
high quality science

 sustainability framework

 guidance on local measurements

 modeled tribal exposures and risks

 relevant EPA, Federal, local databases

 traditional knowledge

Inform sustainable 
solutions,  

decisions, and 
actions

Assess Tribal exposure, risk, well-being



Planned Products

• Methodology to build capacity, match tribal issues with best available 
science

• User-friendly, science-based tribal environmental decision support 
tool

• National tribal data inventory to inform and populate Tribal-FERST

• Results from pilot projects

 answers to questions of tribal interest for priority environmental 
issues

 improved content and user interface based on pilot collaborators' 
feedback

 a phased pilot approach will be taken, based on available resources



Tribal-FERST Pilot Approach

 Elicit tribal environmental issues and questions of concern

 Identify indicators of interest and available data sources

 Assess needs for data collection, analysis, modeling, 
mapping, research

 Collaboratively design, populate, and apply Tribal-FERST to 
answer the tribe's questions

 Enhance Tribal-FERST based on pilot lessons learned, to 
make the tool broadly applicable 

 Generate Tribal-FERST reports and communicate findings



Pleasant Point Passamaquoddy Tribal 
Issues of Concern

 Sea level rise from climate change
 Solid waste management
 Subsistence diet
Water quality: nonpoint source 

pollution in Tribal wetlands, drinking 
water

 Softwood forestry converting to 
hardwoods; sugar maples adversely 
impacted

 Impacts of invasive southern species 
on NorthEast Blueberry Co

Health: mortality, asthma, CV 
disease, diabetes, cancer

 Indoor air: smoking, wood stoves, 
radon, mold, poor “home 
management”

 Ambient air pollution
 Energy: home energy (solar/green 

homes), energy self-sufficiency
 Acidification of ocean and impacts 

on shellfish

wabanaki.com/location_map.htm



Example #1: Informing Adaptive Management 
Strategies Related to Climate Change

Tribal concerns
 Rising sea levels
 Beach erosion near Housing Authority Building, Treatment Plant
 Some homes exposed
 Incursion of salt water into sensitive tidal marshlands

Tribal-FERST Science
 EPA/ORD modeling for rising sea level estimates
 Nationally available data from Atlas and other Federal sources
 Local data from public sources or tribal partners



Example Climate Change Modeling Results for Pleasant 
Point Passamaquoddy ME Tribe

One possible future

EPA ORD SLAMM (Sea Level 
Affecting Marshes Model) modeling

 Linkage between ORD National Atlas 
of Sustainability and Tribal-FERST

Shows impacts of changes in land 
characterization due to climate change 

Maps are about 3 miles x 3 miles, Projection UTM Zone 19
Modeling by EPA/ORD C. Erickson and D. Heggem



Example #2: Informing Risk Management Decisions Related 
to Traditional Diet

Tribal Concerns
 heavy metals, dioxins, mercury exposures
 local marine food sources used for subsistence
 part of tribal cultural practices
 contaminants linked to health outcomes of concern to tribe:  mortality, cancer

Tribal-FERST Science
 ORD SHEDS Exposure Modeling
 Nationally available fish tissue concentration data

– National Listing of Fish Advisories 
– EPA National Lakes Study
– EPA National Rivers and Streams Assessment: many toxicants
– USGS National Water-Quality Assessment Program: mercury

 Local data
– Fish consumption survey
– Hg, heavy metals analysis of mackerel, scallops, porpoise; Cd in Moose liver



Fish consumption advisories and Tribal census tracts

Dietary exposure modeling (e.g., using EPA SHEDS-
Dietary model), with local fish tissue concentrations 

and tribal fish consumption data as inputs, can 
inform tribal risk reduction decisions.



Example #3: Informing Solid Waste Decisions

• ORD working with Tribe and sustainability consultants to enhance waste 
management decision tool for Tribal-FERST

WASTE DISPOSAL/ WTE 
OPTIONS

POWER REVENUE JOBS
5838.77 Tons

• Wood 6.50%**
• Grass, etc. 13.20%
• Food Scraps 14.10%

• Metals 8.60%
• Other 3.50%
• Paper 28.20%

• Glass 4.80%
• Plastics 12.30%
• Rubber 8.30%
Leather
Textiles

Anaerobic
Digestion

Combustion

Mechanical
Separation

6,211,518.26** 
KWH

$1,573,169.29** 27**

• Sale of Power
• Tipping Fees
• Recycling

Additional Potential
Revenue:
• Composting
• Sale of produce 

from greenhouses

Jobs 
supported 
by revenue

URGENT VC, LLC 2011©

* Waste Management Logic Model developed for UVC Client
** All figures, based on annual tonnage, are accurate, as derived from industry sources

CAPEX



Example #4: Linking Tribal-FERST with USET 
Tribal Water Quality Database and Exchange Node

Tools used by USET members to manage and submit 
water quality data to EPA STORET Warehouse and view 
in maps
Uses series of nodes and node clients to store and share 
data
Tribes in control of data sharing
EPA supported

       



Other Examples Matching Tribal Needs
with EPA Science

What land use changes have 
occurred due to softwood 
forestry?
 Remote sensing research
 Atlas and Tribal-FERST linkage

How has tribal land changed over 
time? How can vegetation 
patterns and water use be 
optimized?
 Proper Functioning Condition 

(PFC) research (ORD-Region 9-
Tribal collaborations) 

 Traditional Knowledge
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Questions?
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