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I. Introduction

In 1994, President Clinton issued Executive Order 12898 in which he declared that each federal agency
must “make achieving environmental justice part of its mission by identifyingand
addressing...disproportionately high and adverse human health or environmental effects of its
programs, policies, and activities.” He issued this orderin recognition of the racial and economic
disparitiesinthe locations of toxicsites and their potential impacts on adjacent communities, disparities
that had fueled the birth of the environmental justice movement more than a decade earlierwhenthe
civil rights and environmental movements came together to protest the locating of a PCB-hazardous
waste site in a predominantly African-American community in North Carolina (Table 1).

The Environmental Justice Research Roadmap describes the interface between environmental justice
and science and outlines opportunities that existin the link between environmental equity and
technology. Thisresearch hasbeenincludedinthe FY16-19 Strategic Research Action Plans that will
guide research inthe Office of Research and Development forthe next fouryears.

The EJ Research Roadmapisa key elementinthe EPA’s EJ 2020 Action Agenda: Science Tools
Implementation Plan now under development (Table 1). The Roadmap represents asignificant body of
research, some in progress, some proposed, that recognizes the importance of near-source exposures
and the demographics of those exposed. This research asks whether the burden of environmental
healthriskis evenly distributed across all Americans or whether some communities carry the
preponderance of thatrisk, and why. ORD’s inclusion of research to address overburdened groups and

communities was accelerated by engagement with advisory groups and the development of ascience
planin EPA’s Plan EJ 2014 (EPA, 2011) (Table 1).

The science and technology described in this Roadmap isintended to address four essential challenges.
1) Developing decision supporttools foridentifying and prioritizing concerns, assessing cumulative
impacts, and evaluating mitigation options: Thisincludes scienceand technologytoenhance
community engagement by translating scientificresults into useful information and by giving community
stakeholdersimproved access to environmental science applicable to decision processes such as Health
Impact Assessment. This also includes application of ORDresearchinthe implementation of the
Agency’s Makinga Visible Difference in communities program. 2) Improvingourunderstanding of
environmental health disparities and developing methods and data for assessing cumulativerisks: Filling
gaps inscientificunderstanding of how exposure to chemical stressors in the environment, including
multiple, concurrent exposures, interact with societal and economicstressors in the social environment
so that these can be appropriately considered in the cumulative assessment of risk and existing
conditionsin communities. 3) Tribal sustainability and well-being: Developingthe science and
technology needed to address environmental sustainability and climate adaptation issues for America’s
Tribesand other indigenous peoples. Thisincludes building capacity to ensure that EPA’s national
programs are as effective in Indian country as they are throughout the rest of the nation. 4) Climate
justice: Researchtoaddressthe growingrecognitionthat America’s poorest communities are also those
that are, in many cases, least prepared for potential impacts related to our changing climate such as
extreme weatheremergencies, drought, heat stress, flooding, and changesinsealevel.

1 Federal Actions to Ensure EnvironmentalJustice in Minority Populations and Low-income Populations (Federal Register, 1994)
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This Roadmap also recognizes that gaps still existin EPA’s approach foradvancing science to address
environmental justice issues. These include: 1) directcommunity engagementinthe development of
the Agency’s scientificagendaand priorities; 2) assessing outcomes both directly related to the usability
of the science and tools developed by EPA and longerterm outcomes resulting from voluntary or
regulatory actions designed to promote health and reduce environmentalinequities; and 3) the need to
continue to build scientificand technical capacity in overburdened communities to enhance community

capacity to engage meaningfullyin the development of environmentalrules and other decisions that
affect communities.

Background

The mission of the EPA is to protect human health and the environment. The Agency works with urban,
rural and economically disadvantaged communities to ensure that everyone—regardless of age, race,
economicstatus or ethnicity—has access to clean water, cleanairand the opportunity tolive, work,
learn, and play in healthy communities2. EPA’s goal is not only to provide protection for the general
population, but to minimizeinequitiesin health risks, environmental quality, and the distribution of
ecosystem services (nature’s benefits) to overburdened® communities.

EPA’senvironmental justice* efforts seek to protect the health and environment of overburdened
communities, supportthese communities to take action to improve theirown health and environment,
and build partnerships toimprove community health and longterm well-being®. The Agency aimsto
substantially support and conduct community-engaged research to supportimproved integrated
assessments considering multiple contaminants and life stressors. Ideally, this science integrates social
and physical sciences aimed atimproving our understanding of environmental and health inequalitiesin
overburdened populations and communitiesin the United States and taking appropriate actions to
eliminatedisproportionate impacts ®. Technological developmentisfocused on enhancing community-
stakeholderaccess to scientificinformation to inform decision-making with the goal of improvingthe
ability to characterize environmental conditions and identify, assess, and compare available options to
reduce potential health and environmental impacts. ORD played a leadingrole inthe development of
the Draft Technical Guidance for Assessing EJ in Regulatory Analysis (EPA, 2013a) (Table 1), contributing
to guidance on considering EJ when planningahuman healthrisk assessment. UnderPlan EJ 2014 (EPA,
2011), EPA committed to continuingto build the strongscientificfoundation for supporting
environmental justice and conducting disproportionate impact analysis, particularly methods and

2 Fiscal Year 2014-2018 EPAStrategic Plan (EPA, 2014)

3 “Overburdened” describes minority, low-income, tribal and indigenous populations or communitiesin
the United States that potentially experience disproportionate environmentalharms and risks due to
exposures orcumulativeimpacts or greatervulnerability to environmental hazards. Thisincreased
vulnerability may be attributable to an accumulation of both negative and lack of positive
environmental, health, economic, or social conditions within these populations orcommunities,
including the inability to meaningfully participate in the decision-making process. (PlanEJ 2014)

4 EPA defines environmental justice as “the fairtreatment and meaningfulinvolvement of all people
regardless of race, color, national origin, orincome with respect to the development, implementation
and enforcement of environmental laws, regulations and policies.”

> EJ 2020 Draft Framework

6 PlanEJ 2014 — Science Tools Development (EPA, 2011)



http://yosemite.epa.gov/ee/epa/eed.nsf/webpages/ejtg.html
http://www3.epa.gov/environmentaljustice/plan-ej/index.html
http://www3.epa.gov/environmentaljustice/plan-ej/index.html
http://www.epa.gov/sites/production/files/2014-09/documents/epa_strategic_plan_fy14-18.pdf
http://www3.epa.gov/environmentaljustice/ej2020/index.html
http://www3.epa.gov/environmentaljustice/plan-ej/science.html

NOVEMBER 6 2015 DRAFT DOCUMENT — DO NOT CITE or QUOTE

supporting scientificinformation to appropriately characterize and assess cumulativeimpacts. This
research has been formallyincluded in the FY16-19 Strategic Research Action Plans that will guide ORD
research forthe nextthree years.

The Agency’s mandate to pursue environmental justice isrooted in EO 12898, statingthat “each Federal
agency shall make achieving environmental justice part of its mission by identifyingand addressing, as
appropriate, disproportionately high and adverse human health or environmental effects of its
programs, policies and activities on minority populations and low-income populations.” EO 12898
contains specific provisions’ with respect to research related to the health and environment of minority
and low income populations, specifically noting the importance of developing the science to assess
multiple and cumulative exposures. Table 1lists additional milestonesin the development of EJ
programs at the US EPA. EPA’s Draft Technical Guidance for Assessing EnvironmentalJusticein
Regulatory Analysis (EPA, 2013a) and Guidance on Considering EnvironmentalJustice during
Development of Regulatory Actions (EPA, 2015b) contain excellent descriptions of the role of science,
impactand risk assessmentin regulatory analysis and EPA’s regulatory authority with respect to
environmental justice.

EPA’s Fiscal Year 2014-2018 EPA StrategicPlan (EPA, 2014a) “recognizes (that) environmental justice,
children’s health, and sustainable development are all at the intersection of people and place. These
goals are not mutually exclusive. Throughout all our work to achieve more livable communities, EPAis
committed toensuring we focus on children’s health and environmental justice.” The EPA StrategicPlan
also captures EPA long-standing commitment to strengthen human health and environmental
protectioninIndian County and increase tribal capacity to establish and implement environmental
programs. Environmental justice, disadvantaged communities, and tribal issues are explicitly addressed
infour of the EPA’s five mediaand enforcement-based strategicgoals and two of its cross-Agency
strategies; research needs forthese goals are addressed across ORD’s six National Research Programs.
In recognition of this, ORD hasidentified environmental justice as a cross-cutting research area.
Problemformulation statement: The goal of ORD research addressing Environmental Justice is to
strengthen the scientificfoundation for actions at the agency, state, tribal, local and community levels to
address environmental and health inequalities in overburdened populations and communities. This goal
will be reached through the use of fundamental and community-based research approaches and the
development of scientificunderstanding, guidance, decision tools and scientificinformation to help
supportdecision-making®. ORDwill focus onthe following areas: environmental health disparities and
cumulative riskand impactincluding chemical risk assessment foremerging contaminants, multiple
contaminants, and non-chemical stressors; tribal science; and development of decision support tools
and the application of citizen science to insure meaningful community engagement. ORD has also
initiated research into climate justice.

Purpose
The purpose of the EJ Research Roadmapisto highlightthe role of EPA science inaddressing EJ and
provide aninventory and analysis of EJ-related research included in ORD’s six National Research

7 Section 1-103 and Section 3-3 of the Exe cutive Order outline goals for research, data collection and analysis s pecific to
environmental justice.

82014 Plan EJ 2014 Progress Report (EPA, 2014b)



http://www2.epa.gov/research/strategic-research-action-plans-2016-2019
http://yosemite.epa.gov/ee/epa/eed.nsf/webpages/ejtg.html
http://yosemite.epa.gov/ee/epa/eed.nsf/webpages/ejtg.html
http://www3.epa.gov/environmentaljustice/resources/policy/considering-ej-in-rulemaking-guide-final.pdf
http://www3.epa.gov/environmentaljustice/resources/policy/considering-ej-in-rulemaking-guide-final.pdf
http://www.epa.gov/sites/production/files/2014-09/documents/epa_strategic_plan_fy14-18.pdf
http://www2.epa.gov/sites/production/files/2014-09/documents/epa_strategic_plan_fy14-18.pdf
http://www.archives.gov/federal-register/executive-orders/pdf/12898.pdf
http://www.gpo.gov/fdsys/pkg/WCPD-1994-02-14/pdf/WCPD-1994-02-14-Pg276.pdf
http://www3.epa.gov/environmentaljustice/plan-ej/#reporting

NOVEMBER 6 2015 DRAFT DOCUMENT — DO NOT CITE or QUOTE

Programs. This Roadmap describes current research and identifies research gaps and addresses strategic
directions at EPA.

It servesto communicate to EPA’s Program and Regional Office Partners as well as to our external
stakeholders (e.g., State and local agencies, tribal organizations, publichealth and community groups)
how ORD is integrating EJ-related scientific research across ORD’s national research programs. ORD
research has and will continue to play animportantrole in supporting EPA rulemaking and policy
decisionsthat can reduce environmental health disparities in communities. Research findings will
provide the Agency, state and local governments, and other community stakeholders with the most
recentand bestscientificinformation that will inform decisions to improve environmental equity with
respectto publichealth and environmental quality. Research results will be applied to providing
protection fromsignificantrisks to health and well-being where people live, work, learn, and play.
Environmental equity also includes ensuring access for all people to nature’s benefits that promote
healthand well-being such as those afforded by, e.g. accessto green space, urbantree arbors, clean
water, and features of the environment that provide natural hazard mitigation,and the reduction of
environmental exposures and accompanying healthimpacts (e.g., vegetative barriers around roadways).

The researchincludedinthe EJ Roadmapis not froman independent research program;itdraws upon
the StrategicResearch Action Plans of ORD’s National Research Programs and will serve toinform
furtherresearch directions forthese programs through its identification of research gaps. The research
includedinthe E) Roadmap promotes sustainable, healthy communities by providing state-of-the-
science information, tools,and decision processes that can characterize and lead to mitigation of
environmental and health inequities. The Roadmap also emphasizes research efforts that support
engaging and working with community stakeholders to reduce disproportionate environmental
exposures and health impacts, and ultimately promoting equitable access to sustainable and healthy
environments forall.

Thisroadmap was developed by ORD staff in consultation with staff from EPA regional and program
offices, including the Office of Environmental Justice. Itisresponsivetorecommendationson the
planningand implementation of research addressing environmental justice concerns received from key
advisory committees including ORD’s Board of Scientific Counselors (2015), National Environmental
Justice Advisory Council (NEJAC, 2014), and the National Advisory Council on Environmental Policy and
Technology (NACEPT, 2012). Additional inputincludes the Children’s Health Protection Advisory
Committee (CHPAC, 2013), and in national strategies such as Healthy People 2020 (DHHS, 2010).

Section 3-3 of E012898 emphasizesthe inclusion of at-risk populations in environmental health
research, the identification of multiple and cumulative exposures, and the engagement of overburdened
groupsin the development and design of research affecting their communities. Recent guidance from
NEJACand CHPACincludes recommendations forresearch onthe social determinants of disease and
how psychosocial stressors in over-burdened communities may modify sensitivity to the effects of
pollution, resultingin health disparities. This guidance isemphasized in Healthy People 2020 (DHHS,
2010), the 10-year national health agenda for the American population developed by DHHS and 8
other Federal Agencies. Healthy People 2020 has set the elimination of health disparities and
achieving health equity as top national priorities. The focus on health equity calls for addressing the
determinants of healththat put particular groups within the general population at potential
disproportionate risk. Understanding the role and contribution of the environmentto health
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disparities allows for the development of policies and interventions that provide primary prevention,
and contributes to the improvement of resiliency at the individual and community levels. NEJACalso
recommended that EPA characterize and identify ormap communities that are potentially vulnerable to
the impacts of climate change (e.g., based on geographicand demographicvulnerability) and analyze
and measure socioeconomic, racial orethnicdisparities associated with different adaptation and
mitigation options. NACEPT's recommendations focus on technologies for detection and assessment,
communications, and remediation solutions. All of these guidance documents, advisory reports, and
strategic plans emphasize the importance of community engagement and meaningful involvementin
addressing environmental health and well-being®.

9 The World Health Organization defines health as “a state of complete physical, mental and social well-beingand
not merely the absence of diseaseorinfirmity (WHO, 1948). “ ORD’s Sustainableand Healthy Communities
research program emphasizes this inits Strategic Research Action Plan (StRAP): Well-beingis defined broadlyand
includes human health and safety, continued access to the benefits provided by eco-system services, and
economic securityandresilience, nowand inthe future. This definitionis central to SHC’s working definition of
sustainability: SHC’s StRAP defines sustainability as the longterm well-being that emerges from a resilient
economy existing within a healthy society dependent on an intact, functioning environment.
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Table 1. Key eventsin the development of Environmental Justice programs at US EPA

Year Event Content

1982 Warren County, NC Landfill for PCBs Linking of environmental and civil rights movements, resulting in civil disobedience actiondrawing
attentionto environmental racism. Over 550 protesters were arrested.

1987 Report by Commission for Racial Justice | Toxic Wastes andRace in the United States: A National Report on the Racialand Socio-Economic

United Church of Christ Characteristics of Communities with Hazardous Wastes Sites: Recognized racial and economic
disparities in hazardous waste siting.

1990 Report by EPA Environmental Equity ReducingRisk in all Communities (1992) recognized that environmental risks are often greaterfor
Workgroup low-income and minority communities

1992 Formation of EPA Office of EPA's Office of Environmental Equity was established in November 1992. Its name was changed to
Environmental Equity / Justice the Office of Environmental Justice in 1994.

1993 Formation of National Environmental The National EnvironmentalJustice Advisory Council is a federaladvisory committee to EPA
Justice Advisory Council (NEJAC) provides advice and recommendations about broad, cross-cutting issues related to environmental

justice, fromall stakeholders involved inthe environmental justice dialogue.

1994 Issuing of Presidential Executive Order EO 12898 focused Federal attention on environmental and human health conditions in minority
(E.O0.) 12898 Federal Actions To Address | communities and low-income with the intention of achieving environmentaljustice. It established
Environmental Justice in Minority the expectationthatfederal agencies use existing regulatory statutes toaddress EJ, including the
Populations Civil Rights Act of 1964 and the National Environmental Policy Act (NEPA) of 1969.

1999 NAS report on Toward Environmental Institute of Medicine report on Environmental Justice made strong recommendations toimprove
Justice: Research, Education, and Health | the science base, involve the affected population, and communicate the findings to all stakeholders.
Policy Needs

2004 EPA: Toolkit for Assessing Potential This toolkit provideda conceptualand substantive framework for understanding the Agency’s
Allegations of Environmental Injustice environmental justice program. It presented a systematicapproach with reference tools and

indicators thatcouldbe used toassess and respond to potential allegations of environmental
injustice or to prevent injustices fromoccurring. The Toolkitincludes the Guzy memo (2000) that
describedthe EPA statutory and regulatory authorities under which environmental justice issues
may be addressed in permitting.

2010 EPA Symposium onthe Science of Science frominside and outside US EPA to address environmentaljustice including indicators,
Disproportionate Environmental Health indices, cumulative assessment, and information access tools.

Impacts

2013 EPA publishes Draft Technical Guidance | This draft document provides technical guidance tohelp analysts evaluate potential EJ concems
for Assessing Environmental Justice in associated with EPA regulatory actions. It is based on currently available, scientifically-appropriate
Regulatory Analysis risk assessment and regulatory analysis methods.

2014 Development of EPAPlan2014 EJ Strategy and implementation plans to protectthe environment and health in overburdened
communities; empowercommunities to take actionto improve theirhealth and environment; and
establish partnerships withlocal, state, tribal and federal organizations to achieve healthy and
sustainable communities.

2014 EPAFY2014-2018 EPA Strategic Plan EPA’s EJ-relatedresearch, along with the activities of the other EPA offices, support the
Administrator's commitment to ensuring that all communities have the same degree of protection
from environmental and health hazards.

2014 NEJAC recommendations for research NEJAC released a reporttitled Recommendations for Integrating Environmental Justice into the
EPA’s Research Enterprise.

2015 EPAfinal Guidance on Considering EPA’s guide for determining when environmental justice should be considered during the Action
Environmental Justice during Development process when developing regulations. Thisincludes strategies and techniques for
Development of Regulatory Actions meaningful involvementandscreening level assessments toidentify potential EJ concemns.

2015 Active development of EPA Plan 2020 EJ | EJ 2020 willbuild on the foundation established through EPA’s PlanEJ 2014, and expand that work

through commitments that will continue through the next five years. As we workto getinput and
finalize EJ 2020, we will continue to implement EJ priorities across our programs.
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Il. ResearchScope

Expanded Problem Statement and Key Research Topics

InJune 1992, the EPA issuedits firstreport, Reducing Risk in All Communities (EPA, 1992), followed by
others (Table 1), that recognized that environmental risks are often greater for low-incomeand minority
communities.1® Theimpacts on citizensin these communities are influenced not only by differential
exposures due to close proximity to sources of harmful chemicals ortoxicants, but also by non-chemical
stressors. Communities may suffer frominadequate physical and economicinfrastructures, such as poor
housing, lack of transportation, healthy foods, limited access to natural amenities such as green spaces
or parks, medical care and inadequate water systems. Exposures to multiple environmental
contaminants and non-chemical stressors may combine toinduce adverseimpacts on health orresultin
greater cumulative impacts.

This research roadmap will consider the following science challenges:

1. Developingdecisionsupporttools for identifying and prioritizing concerns, assessing
cumulative impacts, and evaluating mitigation options. Development of decision support tools
and science, including citizen science, to ensure meaningful engagement and acknowledge
community ownership orinvestmentin the process of research, datacollection, and
development of solutions. Thisresearchand developmentisusedin problemformulationand
scoping, forscreeninglevel assessments, and to improve information access, evaluate options,
and inform decision-making. The Agency’s implementation of its Making a Visible Difference
program has provided an opportunity forbroad ORD participationin community-engaged
projects.

2. Improving our understanding of environmental health disparities and developing methods
and data for assessing cumulative risks. Researchto understand and reduce healthrisks and
mitigate the incidence and prevalence of environmental health disparities in overburdened
communities. Thisincludes scientificunderstanding and supporting metrics to supportthe
consideration cumulative risk of multiple contaminants and non-chemical or community
stressors (Figure 2) inrisk assessments.

3. Tribal sustainability and well-being. Science to supportthe use of traditional ecological
knowledge (TEK), facilitate the characterization and mitigation of environmental conditions that
place heritage diets and other cultural practices atrisk, and support the environmental health
and well-being of tribal nations.

4. Climate justice. Characterize community-scale vulnerability and resilience factors and
cumulative risk of health disparities resulting from environmental stressors such as extreme
weather conditions, drought, flooding, or other results of changesin precipitation, heat stress,
sealevelrise, changesin natural benefits (eco-system services).

The EJ Research Roadmap contains research onimpactassessmentand screeninglevel tools as well as
cumulative risk assessment. Cumulative impactand cumulative risk assessments are distinguished by
such factors as the amount and quality of data available, the level of scientificrigor and quantitation

10http://www.epa.gov/environmentaljustice/basics/ejbackground.html
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required, and whetherthe applicationis for non-regulatory orregulatory purposes (EPA, 2013a). The
importance of the distinction between cumulativeimpacts and risks was noted by the National Academy
of Sciencesinitslandmark report, Science and Decisions: Advancing Risk Assessment (NAS, 2009).
Cumulative impact assessments use a range of qualitative and quantitative information to characterize a
problem orestablish priorities foraction by local, state, tribal or national decision makers. These types
of assessments, which include Health Impact Assessments (HIA), are of particularvalue foradvancing
policiesto promote the health and well-being of overburdened communities. Cumulative risk
assessments, by contrast, are typically more analytically complex, quantitative assessments of the
combined risk to health orthe environment from multiple stressors. Decisions made at the federal level
for the establishment of standards for environmental contaminants, for example, would require these
more rigorous types of assessments. Due the special dataand methodological requirements of
cumulative risk assessments, this approachisless applicable than cumulative impact assessments to
local decision making at the currenttime, though a CRA could provide needed information to inform one
or more objectives of astructured decision process like an HIA.

The research and development described in this Roadmap can be applied to analyses that provide useful
information about how policy options under consideration might affect distribution of risks across
population groups of concern and communities. Cumulative impactandrisk assessment, along with life
cycle assessment of chemicals and materials, acquisition of data on critical health stressorsand
promotersinthe built, natural, and social environments, and differential exposures and outcomes are
all part of science-informed environmental decision-making and policy (Figure 1). Thisisan iterative
process that starts with effective planningand scoping, whichin turn drives subsequent steps of
problem formulation, dataacquisition, modeling and analysis, and effective translation and
communication to assess the implications of decisions (NRC, 2012). The iterative nature of this process
means that assessments and approaches will necessarily be fit forthe purpose of the decision athand,
consideringthe context and use of the final results (EPA, 2013a).

Complex Challenges for the Future

f
Problem Formulation

* Hypothesis Gereration
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» Technical Approsches

Figure 1. Framework for
enhanced science for
environmental protection
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science-informed environmental
decision-making and policy (NRC,
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The science challengesinthis roadmap are not mutually exclusive because they all contain components
that address aspects of a systems approach to environmental justice, itself a systemicproblem,
providing support for decisions made at the local through national levels. Inrecognition of these
interleaved challenges and the potential utility of qualitative, semi-quantitative, or quantitative
approachesto address environmental justice, the EJ Research Roadmap addresses the following key
guestions. These are mapped onto ORD’sresearch projectsin AppendixA, Table A-1.

1) How can researchto supportdecision-making atthe Regional, state, and tribal level be better
translated sothat itis accessible, useful, and transparent?

2) How can overburdened communities be empowered to better characterize problems linked to
the environment and create solutions that ensure equitable distribution of the benefits from
community decisions?

3) How canindicatorapproachesassistin better understandingthe interrelationships between
social determinants of health, other non-chemical stressors, chemicalagents and the natural
environment —with particularemphasis on place-based contexts and potential for decision-
making?

4) What are the key social determinants related to vulnerability and environmental publichealth
for high priority publichealth outcomes such as poor birth outcomes, cognitive deficits,
cardiovasculardisease, obesity, diabetes, asthma?

5) What interactions between environmental exposures and social, natural, and built
environmental systems, conditions, and policies resultin unequal adverse environmental health
conditionsamongdiverse overburdened populations groups, tribes, communities,
neighborhoods, and individuals? How can this understanding be applied to cumulative
assessment?

6) What causal links can be made between chemical and non-chemical stressors and potential
biological adverse outcome pathways and mechanisms such as epigenetics forthe purposes of
cumulative risk assessment and the identification of risk mitigation strategies?

7) How can community-engaged research be used by EPA to understand cumulative exposures and
risks, health disparities, and explore scenario-specific case studies to explore implementation of
cumulative risk assessment?

8) How can traditional ecological knowledge and ecosystem goods and services be usedin tribal-
specificassessments and otheractions to support tribal sustainability?

9) What are the key factorsin the social, natural, and built environments that resultin vulnerability
or resilience to stressors associated with climate change? How do these interact with
contaminated sites or other community environmental hazards? How can this understanding
contribute to greater community preparedness?

We note that there are a wide spectrum of contaminated sites across the nation, many of which are
locatedin or near overburdened communities and which may have disproportionateimpacts on those
communities. ORDworks closely with the Office of Land and Emergency Managementand EPA’s
Regional Offices to develop remediation technologies that will benefit these communities, buta
discussion of this research has notbeenincludedin this document. Pleaserefertothe Sustainableand
Healthy Communities Strategic Research Action Plan (EPA, 2015c) for more details onresearch on
remediation of contaminated sites.

10
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Developing decision supporttools for identifying and prioritizing concerns, assessing cumulative
impacts, and evaluating mitigation options.

EPA recognizes that research to serve communities will have greatestimpact whenitaddresses
problems formulated atthe community stakeholder level, and, when possible, itis conducted through
participative and collaborative studies. This transdisciplinary approachtoresearchisrootedin
Community Based Participatory Research (CBPR). It builds on community expertise and places the focus
on the end userof that science while providing opportunities for the community to build capacity.
These opportunities help to ensure meaningful engagementin the process of research, datacollection,
and development of solutions and acknowledge community ownership of orinvestmentinto that
process.

Research addressing this challenge includes the continued evolution of development of decision
processessuch as Health Impact Assessment (HIA)and otherstructured decision approaches allow for
translation of scientificinformation into objectives that are meaningful to community members and
technical expertsalike. These approachesincorporate community’s values into the decision process and
ideally allowscience to be considered together with otherfactors, such as job creation, demographics,
environmental quality, and land use ortransportationissuesin decisions that affect communities. For
EPA, thisresearch and research processis designed toincrease community engagement and ensure that
EPA provides accesstothe bestscience availableand facilitates its application to decision makingand
generating solutions for overburdened communities.

Research underthis challenge alsoincludes the developmentand application of tools that provide
access to relevant community-scale data and mapping or othervisualizationtools. Italsoincludes
screening level assessment tools that can potentially be used to evaluate different decision scenarios.
Finally, this research topicincludes citizen science, including environmental monitoring and GIS
mapping. In 2015, EPA charged NACEPTto commentonstrategicdirections for usingcitizen science
(EPA, 2015a). Inthischarge, EPA notesthat “Citizen Science advances environmental protection by
helping communities understand local problems and collect quality datathat can be used to advocate
for or solve environmental and health issues.” The White House Office of Science and Technology Policy
recentlyissued amemorandum that directs agencies to take specificactions to advance citizen science
and crowdsourcing, emphasizing public participation and makingit easy for people to find outaboutand
joininthese projects. Additionally, fulfillingacommitment made inthe 2013 Open Government
National Action Plan, the U.S. governmentis releasing the first-ever Federal Crowdsourcing and Citizen
Science Toolkitto help Federal agencies design, carry out, and manage citizen science and
crowdsourcing projects. The incorporation of citizen science, especially which uses the new generation
of environmental monitoringtools, into CBPRis an exciting new research areafor ORD.

Improving our understanding of environmental health disparities and developing methods and data
for assessing cumulative risks.

EPA research will help understand and identify ways to prevent health disparities resulting from
environmental conditions and pollutionin overburdened populations and communities. Thisincludes
developing science and approaches to assess cumulativerisk from exposureto chemical and non-
chemical stressors. Italsoincludes promotion of health and well-being through consideration of the
builtand natural environments, including access to nature’s benefits (ecosystem services).
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Previousresearch hasfocused primarily on disproportionate exposureto chemicals and theirassociated
adverse health effects. Thereis, however, aneedto expand thisareato understand how social
determinants of health, thatis, the conditionsin which people are born, grow, live, work, and age,
togetherwith environmental pollutants and/or poor environmental quality, can contribute toinequities
in health and well-being (Figures 2and 3). Social determinants of healthinclude such factors as access
to affordable healthy food, potable water, green space, safe housing, clean airand supportive social
networks (CHPAC, 2014; EPA, 2013a; deFuretal., 2007). Withinthe context of social determinants of
health, environmental determinants, comprising natural, built, and social environments, stand out as
critical for reducingand preventing health disparities because they are amenable tointervention and
prevention strategies. Thus, environmentalinfluences are not limited to physical, chemical, or biological
agents and natural amenities, but alsoinclude social and economicstressors, institutional processes and
resiliency factors. Since environmental stressors often occurtogether, akeyneedisto understand how
they act in combination with one another, as well as how they combine with non-environmental
stressors. Researchis neededto understand the contributing factors and the potential impact thatthey
have on communities and individuals such thatit may be factoredinto decisions.

Biological Conditional

Factors Susceptibility

Health

.Socia\ d nd
Environment we"being

Environmental
Trigger

Figure 2. The natural, built, and social environments interact with biological factors
and exposures to environmental pollutants to affect health and well-being.

Improved health and well-being are the critical endpoints forthis research. Healthimpacts documented
to show disparitiesinthe incidenceand severity of disease between socioeconomicand racial or ethnic
groupsinclude adverse birth outcomes, cognitive deficits, growth and metabolism (obesity, diabetes,
high blood pressure, cardiovascular disease), and respiratory health (asthma)!!. Well-beingis defined
broadly andincludes human health and safety, continued access to the benefits provided by eco-system
services, and economicsecurity and resilience, now andin the future 2.

11 E.g., Morello-Frosch, et al 2011. Understanding the cumulativeimpacts of inequalities in environmental health:
Implicationsfor policy. Health Affairs 30(5):879-887.

12 This definitionis included in the ORD’s Sustainableand Health Communities Research Program Strategic
Research Action Plan FY16-19
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Under this science challenge, amain emphasisis understanding the interactions between biological,
social, spatial and environmental factors and how they contribute to disproportionaterisk. To thisend,
laboratory and community-based studies are designed to evaluate the extent to which these various
factors contribute to disproportionate risks and health disparities in overburdened communities. This
researchis prerequisiteto understanding the causal bases of adverse effects due to cumulative
exposures forinformed and effective EPA and community-based decisions and interventions. ORD’s
Human Health Risk Assessment research program (HHRA) has made its goal to move beyond traditional
risk assessment methods tointegrateand evaluate impacts of chemical and non-chemical stressors on
the environmentand human health (Figure 3). Reachingthis goal will be aided by making causal links
between the non-chemical stressors on the left of this figure and the realization of adverse health
effects through biological pathways on the right.

l Cumulative Risk Assessment | |Traditiona! Risk Assessmentl
I Race/Ethnicity | - 'i Residential Location |
- g : Community-

| _ = [
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3 Biologically erability
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Modified from: Gee and Payne-Sturges, 2004. H.ealli'l. E_ﬂe“s,

Environ Health Perspect. 112{17): 1645-1653. Disparities

Figure 3. Conceptual map of the interaction between traditional risk assessment,
focused on biological and adverse outcome pathways emphasized by the CSS
research program, and community-scale contributors to cumulative risk assessment
needed to address environmental health disparities.

Tribal sustainability and well-being:

EPA hasa trustresponsibility with respect to native tribes, and the tribes have sovereign rights to
develop environmental implementation plans. Historical events have adversely changed the
environments and traditional food sources specificto many Tribal populations (American Indians and
Alaska natives), and have negatively impacted Tribal cultural practices and health. Forexample,
environmental degradation and displacement of Tribes from traditional lands have led to the
elimination of heritage diets affecting health, well-being, and social cohesion. Impaired features of
Tribal environments are not supporting previously sustainableand healthy diets and lifestyles. These
changes, combined with social stressors, may have contributed to increased incidences of asthma,
diabetes, high cholesterol, and obesity in many Tribal communities. Tribal communities may also be
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more vulnerable and disproportionately impacted by climate change, especially when it disruptsthe
abilitytodepend onsurrounding ecosystems forfood sources, cultural practices, and uniquelifestyles.
Thisis a notable issue for native Alaskans who face the need to move whole communities because of sea
level rise and defrosting of the tundra. Tribes need evidence-based data and tools to help them identify
and anticipate potential environmental problems that may resultfrom changesin theirenvironments
and societies.

ORD plays an importantrole as co-chair of the EPA’s Tribal Science Council. Thisrole recognizes ORD’s
responsibility and ensures that Tribal science priorities have adirect voice in ORDresearch planningand
implementation. ORDresearch to build tribal sustainability is focused on: the use of traditional
ecological knowledge and development and trainingin assessmentand restoration for proper
functioning conditions for restoration and maintenance of tribal lands and waterways; adaptation by
tribesto the impacts of climate change; tribal healthissuesincludingindoorair quality, asthma, and use
of indoor cookstoves; collaborative development of decision supportand environmental information
access tools. Thisresearchis consistentwith the principlesincludedinthe EPA Policy on Environmental
Justice for Working with Federally Recognized Tribes and Indigenous Peoples (EPA, 2014c).

Climate Justice: Climate change-related cumulative health risks are expected to be disproportionately
greaterfor disproportionately impacted communities, in part due to differential proximity and
exposures to chemical sources and flood zones. EPA’s Climate Adaptation Planincludes focusing on “the
mostvulnerable peopleand places.” EPA’s Policy Statement on Climate Change Adaptationincludes the
need to “focus onincorporating consideration of environmental justice into the design and evaluation of
adaptation strategies.” NEJAC recommendations to EPA on Conducting Research on Potential
Disproportionate Impacts of Climate Change Effects, Mitigation and Adaptationinclude conducting
research (tools, indicators, maps) to identify the most climate vulnerable communities to inform climate
adaptationand emergency responsestrategies. Specifically, NEJACrecommended EPA characterize and
identify ormap communitiesthatare vulnerable to climate change (e.g., based on geographicand
demographicvulnerability) and analyze and measure socioeconomic, racial or ethnicdisparities
associated with different adaptation and mitigation options.

EPA research will focus onidentifying key factors and interrelationships between social determinants of
health, other non-chemical stressors, and chemical agents with respect to climate change-related
impacts for vulnerable populations. EPA has proposed the development of climate vulnerability and
community resilience indices as metrics for use inidentifyingand mappinglocations at high risk from
stressors such as sea level rise, extreme weather conditions, heat stress, wildfires, changesin
precipitation patterns leadingto drought and/or flooding, impacts on communities with contaminated
sitesand brownfields, and impacts particularto tribal communities.

lll. Cross-cutting ORD Research

Current and Planned ORD Research

This section summarizes ORD’s currentand planned research activities as they aligned with the four EJ
Science Challenge Topics described in the previous section. These research activities are implemented
by ORD’s National Research Programs (NRPs) accordingto their respective Strategic Research Action
Plans (StRAPs). Each activity addresses NRP-specificoutputs and at the same time contributes to
addressesthe EJ Roadmap core research areas.
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The NRP with key responsibility for each of the activitiesis provided below:

e ACE =Air, Climate and Energy Research

e (CSS =Chemical Safety forSustainability Research

e HHRA = Human Health Risk Assessment Research

e HSRP =Homeland Security Research Program

e SHC = Sustainable and Health Communities Research

e SSWR =Safe and Sustainable Water Resources Research

Table 2 provides ahigh-level overview of the distribution of environmental justice research across ORD’s
six National Research Programs. AppendixTables A-1and A-2summarize ORD EJ research on a project
by projectbasis and provide more detail on environmental justice research funded through ORD’s
Science to Achieve Results (STAR) program.

Table 2. Relative contribution of ORD’s National Research programs to ORD’s Environmental Justice
Research activities. More checkmarks indicate arelatively larger contribution to researchin a particular
science challengearea.

National Research Program
EJ Science Air, Chemical Homeland | Human Safeand Sustainable
Challenge Climate, | Safetyand Security Health Risk | Sustainable | and Healthy
and Sustainability | Research Assessment | Waters Communities
Energy Program
Decision
SUFFEEEE] | v v v s
Community
Engagement
Health
Disparities
and v v v v v Vv v v v
Cumulative
Risk
Tribal
rl'ba v Vv
Science
Climate % v v %
Justice
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Decision support, citizen science, and community engagement

Thisresearch area includestools to provide access to scientificinformation to communities and tribesin
a contextthat increases community engagementin defining, prioritizing, and solving environmental
quality, exposure, and healthissues. These decisionsupporttoolsandresourcesare expertsystems
that allow community and tribal stakeholdersinside and outside the EPA to gain access to high quality
science pertinenttotheirlocation andissues, visualize features of the builtand natural environment
through publically accessible GeographicInformation System tools, and identify potential pollution
sources or modeled exposure concentrations and risks for some environmental pollutants. They also
provide use cases, tutorials, and step-by-step processes foraddressing community-level environmental
issues. The tools highlighted here are nota comprehensive list—for example, others under
developmentinclude decision-supporttoolsto help community stakeholders identify options associated
with Green Infrastructure. A more comprehensive table, the SHC Usable Tool List, provides more
examples of toolsthat can assistall communities. SHCis also working oninteractive toolsto help
potential users of these tools sort through the many options available, depending onthe issuesthey are
addressing.

A) The Agency’s Cross-Agency Strategies include “Make a Visible Differencein Communities,”
whichisa high priority forthe Administrator, and one which the Agency launched with
boots-on-the-ground actions. The Action Plan forthat strategy includes fouractionitems: 1)
focused and coordinated agency action to assist selected communities; 2) an online
Community Resource Network to ease access to resources and share lessons learned; 3)
assistance to communities on monitoring data, especially for enforcement; and 4) design
and deliveranonline tool to help communities find solutions to problems, starting with the
Green Infrastructure Wizard.

The most visible “MVD” actionisthe first, where each Region selected a handful of
communities that were “environmentally overburdened, underserved and economically
distressed”. Assuch, environmentaljustice (EJ) has beenbuiltintothe MVD effortfromthe
start. The essence of thisactionitemisfor Agency Regions and National Programs to
coordinate theirresources wherethey are badly needed, to synergisticeffect, working to
addressreal community problemsand improving lives and conditions. Forexample, in
Newport News, VA, ORD, with Region lll, is evaluating the cumulative risk of port-related
emissions on the disadvantaged communities who live nearby, which will help target
solutions. InAlexandria/Pineville, LA, ORDis working with Regionalstaff to evaluate the
health implications of creosote plants on nearby neighborhoods, and look for sustainable
materials solutions. Appendix Bdescribes ORD engagementin 16 of the current MVD
projects

Serving MVD communities serves the EPAaswell. Focus and teamworkincommunities
demonstrates how coordination by easily-siloed programs can achieve more holistically-
effectiveoutcomes. For ORD, there is the added advantage of real-world testingand
feedback for ORDtools. With the integration of ORD staff and toolsinto these efforts, local
capacity limitations can be overcome. As such, successismore likely, barriers can be
identified and the toolmakers can better craft tools and “how-to” materials sothey are most
useful and easily usablefor communities across the country.
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The Community-Focused Exposure and Risk Screening Tool (C-FERST) and Tribal-Focused
Environmental Risk and Sustainability Tool (Tribal-FERST): C-FERSTand T-FERST are web-
based decision supporttoolsthatare designed to help communities and tribes, respectively,
to use theirlimited resources to identify, prioritize and manage their environmental public
healthissues. InPortland, ORand Tacoma, WA, for example, a beta-test version of C-FERST
has been usedin conjunction with local community colleges and community groups to
increase community engagementin overburdened communities. C-FERST has become the
core of a broaderefforttoleverage otherresources and convene partnerstoidentifyissues,
assess conditions, and address theseissues. Communities can map theirneighborhoods,
add data from EPA databases on the locations of contaminated sites, combined sewer
overflows, toxicrelease inventory sites and otherlocations of interest, add demographic
data drawn from the census, and add geo-coded dataforlocal community features such as
markets providing freshfood. Inaddition, ORDis working to develop amodule within C-
FERST to allowitbe used to expeditethe information gathering and organizing of Health
Impact Assessments.

T-FERST is being developed together with tribal partners to address tribal specificneeds for
information access, assessment, mapping, and considering potential solutions. The United
Southern and Eastern Tribes (USET) developed a step by step roadmap that includes the use
of traditional ecological knowledge and will incorporate approaches to habitat restoration
like Proper Functioning Conditions, described in the Tribal Sustainability and Well-being
section. USET is also engaging the Alaskan indigenous tribes for more inputinto thistool. T-
FERST is also developing an Open Waters module that will provide historicaland current
water quality datato assessimpaired orimproved water quality forreservation water
management efforts. SHC Project 2.62

The Community Cumulative Assessment Tool (CCAT): CCATis designed to guide community
groups through the challenging aspects of cumulativerisk assessmentin a participatory
process with a specificfocus on environmental justice. CCAThas builta tenstep process for
local cumulative risk assessment and prioritization of potential solutions. Itisbasedon
EPA’s Framework for Cumulative Risk Assessmentand collaborations with EPA’s Community
Action for Renewed Environment program (CARE, www.epa.gov/care), Regions, and
communities, with critical input from EJ stakeholder groups. The CCAT step-by-step
methodology incorporates community-specificand otherdata into a structured decision-
making approach to identify stressors and prioritize solutions. CCAT addresses multiple
stressors, as well as susceptibility and vulnerability factors. It combines decision analysis
and risk assessmentto identify, evaluate, rank, and prioritize stressors and solutions. A
beta-testversion of CCATis currently beingusedinanumber of communities to evaluate its
utility in different contexts. In Newark NJ, CCAT is part of a collaboration with Region 2and
a local community corporation to develop andinclude citizen science measurementsinto
assessment of multiple stressors and potential solutions and outcomes. In Chicago, IL, CCAT
isbeingusedin collaboration with Region 5, University of lllinois, and a CARE partnership to
develop best practices and risk reductionrelated to EJ and Superfund considerations. CCAT
isalso beingusedin conjunction with C-LINE, described below, in near-road and near-port
contexts. CCATwill become partof C-FERSTto provide decision supportstructure inthe
context of community assessment guidance. CCAT has been SHC Project 2.62
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D) Health Impact Assessment(HIA): HIAisa structured decision process thatusesa
combination of procedures, methods,and tools to evaluate the potential effect on the
health of the population and the distribution of those effects within the population of a
proposed projector policy. The WHO identified four core values of HIA that are consistent
with goals of environmentaljustice:

e Democracy: HIAs should be participatory, involving stakeholders, build collaborations
between health and othersectors

e Equity: Reduction of social disparitiesin health as a central concernin policy making

e Sustainability: Identify both short-term and long-term health impacts of a policy

e Ethical use of evidence: Should be as rigorous as possible, using both quantitative and
qualitative evidence, drawing on different scientificdisciplines.

Stakeholderand community engagementare acritical component of HIA so that those
impacted by the decision have avoice inthe process. Research translation, defined asthe
transfer of knowledge to community members and stakeholders about the relationship
between determinants of health and health outcomesis another overarching goal of the HIA
process.

ORD research will produce an HIA Resource and Tool Compilationthat willbe afree,
publicly-accessible compilation of tools and resources that can be utilized by HIA
practitioners atall levels of experience to guide themthrough the HIA process. The
Compilation will be designed to provide an extensive list of resources thatapply to the HIA
processitself and the themes present throughout the process, such as equity and
community participation, as well astools that can be usedin data collection and analysis.
ORD will also be working with EPA’s Regions to increase capacity to assess the impacts of
federal, regional, state and local decisions on publichealth.

ORD/SHC has worked with EPA’s Regions and municipal and community groups on two HIA’s
that addressed environmentaljustice issues, one in Springfield, MA and the otherin the
Proctor Creek neighborhoodin Atlanta, GA. This latter effort willbe expanded to consider
the establishment of anincentive based approach toincrease greeninfrastructure (Gl)
withinthe Proctor Creek Watershed. Proctor Creekis one of the most impaired water
bodiesinthe area. The communities of Proctor Creek experience overlapping concerns
including flooding, derelict and abandoned properties, crime, and lack of economic
opportunity. The assessment will supportidentification of the bestlocations for Gl that
maximize publichealth benefits across environmental, social and economicdeterminants of
health and where physical properties are best suited for GI. SSWRis providing extensive soil
analysis within the watershed to contribute to the assessment. Region4continuestobe a
key collaborator. SHC Project 2.62; SSWR Project 5.02

SHC will be working with EPA’s Office of Federal Activities (OFA) to promote the use of HIA
as part of EPA’s NEPA/Section 309 reviews as a way to enhance human health
considerationsinthe NEPA process due toits ability to:
e Provide the lead agencies, stakeholders and communities with information on the
potential health effects of a proposed action and its alternatives, through the broad
consideration of impacts to health and health determinants;
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e |dentify potential disproportionate human health and/orenvironmental effects of a
proposed action and its alternatives on minority populations, low-income
populations, and children and develop recommendations to address those effects;

e Developrecommendationstoimprove aproposed action and its alternatives and/or
mitigate against potential negative health impacts before the actionis
implemented.

SHC Project2.62, 4.61

EnviroAtlas: EnviroAtlasis a collection of interactive tools and resources that allows users to
explore the many benefits peoplereceive from nature, often referred to as ecosystem
services. Though critically important to human well-being, ecosystem services are often
overlooked. Using EnviroAtlas, many types of users can access, view, and analyze diverse
information to better understand how various decisions can affect an array of ecological and
human health outcomes. Italsoallows usersto display demographicinformation together
withinformation on natural amenities. The EnviroAtlasincludes Use Cases as examplesto
help new users of the tool. One of these demonstrates use of the EnviroAtlas foranalysis
and planningof an urban tree arbor, bringingin demographiclayers that might be
consideredif equitable distribution oraccess to natural amenitiesisacommunity goal.
AnotherUse Case shows population numbersinan urban nearroad environmentand the
adequacy of vegetative buffers to reduce potential near-source exposures. This kind of
analysisis highlighted to be used forthe planning of transportation corridors and placement
of green spaces and other natural amenities.

The EnviroAtlasincludes amodule called the Eco-Health Browser. This Browserisan easy-
to-use interface foracurated database that describes connections between access to
natural amenities and health conditions of concernto many communities. For example,
users can make links between low birthweight or cardiovascular disease and the provision of
ecosystem services providing clean air, clean water, recreation and physical activity, and
engagement with nature. One could also start with features of Urban Ecosystemsand learn
aboutthe relationships between these and physical and mental health. Ultimately, this
information can be used in decision-makingabout, e.g., the siting of roads, the preservation
or development of greenspace. Itcould be easilyincorporated into processes like Health
Impact Assessments as supporting datafor community objectives.

The EnviroAtlasis described furtheristhe section on Climate Justice. SHC Project 1.62.

C-LINE, C-PORT: Transportation (including roadway traffic, ports, and airports) is a critical
feature of the nation’s economy. Ports, forexample, may be considered multi-modal
transportation facilities as they typically have truck and rail yard facilities for the shipment
of goods to and from the port. Multiple airpollutant species such as carbon monoxide (CO),
oxides of nitrogen (NO, NO,, NOy), particulate matter (PM,,, PM,5), black carbon (BC), and a
number of air toxics can be emitted from these multi-modal facilities, affecting communities
nearthe port as well as along freight movement corridors.
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C-LINEand C-PORT are screeninglevel models designed to help communities explore the
potential improvements to air quality and exposures due to voluntary or mandatory
programs. These tools predict concentrations of multiple criteria (NAAQS) as well as
hazardous air pollutants (of key mobile source airtoxics) at fine spatial scalesin the near-
source environment. Screening-level air quality modelingis auseful tool forexamining
what-if scenarios of changesin emission volume, such as those due to changesin traffic
counts, fleet mix, or speed, or changes in traffic, ports, and airports emissions due to
equipmentorvehicles. EPA’s Guidance on Considering EJ during the Development of
Regulatory Actions (Table 1) encourages the use of screening-level analysis when feasible to
identify opportunities to identify and address potential EJ concerns.

C-LINEwas usedina collaboration between ORD and EPA Region 4 to examine the potential
impact of port expansion onair quality. Asfreightvolume increasesinRegion4ports,
communities nearthe portand along goods movement corridors may experience increased
local-scale air pollution due to increased traffic. C-LINEwas usedto considerthe entire
transportation network. In Newport News, VA, acommunity that contains commercial port
operations, highways, and multipleindustrial facilities, C-LINE was used to quickly compare
differentroadway pollution scenarios to help to identify areas forfurtherresearch. Draft
versions of these tools are currently being applied in selected case studies in conjunction
with CCAT and citizen science approachesin the Ironbound District and Port of Newark, NJ,
and will be usedinanintegrated assessment project on Sustainable Port Communities. SCH
Projects 2.62, 4.61; ACE Projects AIMS-1, PEP-1.

Citizen Science: Community engagementin environmental decisions that affect members of
the communityisenhancedinacommunity that collectsits own data on, e.g, airquality,
traffic, potential pollution sources such as auto body shops, or locations foraccess to fresh
healthyfood. Collection of data by community members allows communities to participate
inthe research and development process, to evaluate baseline conditions, and to evaluate
changesin environmental conditions afteractions are taken to mitigate exposures to
environmental pollutants. The C-FERST, T-FERST, and EnviroAtlas tools described above
allow communities to upload local datato maps provided by those tools. Forexample,
Region 10 has used C-FERST as a community engagement tool in two communities. For
these communities, the presence of Superfund sites was the point of entry for the Region
but was not the basis for the use of the tool; C-FERST is acting to help facilitate interactions
between community groups and local community colleges to address the many other
environmental healthissuesin these communities.

Those local data remain the property of the communities; none of those data are saved by
government computing systems. These decision supporttools are orwill be available to the
publicforfree onthe internetfortheiruseinlearning more aboutissuesidentified by their
communities, mappingsensitive sites orlocations of concern, and considering risk
management or risk mitigation alternatives. SHC Projects 1.62, 2.62.

EPA hasdevelopedan AirSensor Toolbox for Citizen Scientists and developed Community
Air Monitoring Training videos to help build community capacity for environmental
monitoring. The videos are based on face-to-face Community Air Monitoring Training that
provided individuals from community action groups and tribes across the nation an
opportunity to considertheirown citizen science air monitoring projectsin the context of
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hands-on trainingand small group discussions with experts in the field of citizen science.
ORD and EPA Region 2 piloted community use of airsensortechnologies in collaboration
with the Ironbound Community Corporation (ICC) in Newark, NJ. These effortsinclude both
the sensortechnologies and tools to examine the data collected against the backdrop of
community maps. The ICC and EPA see Citizen Science projects that connectlocal residents
to air quality data as a way to make publichealth a priority in communities and to build the
capacity for communities to advocate for health-protective policies at the local, state, and
federal levels. ORDresearchalsoincludes developing methods forlow costsensor
evaluations so that performance standards can be setto allow more credible use of these
sensors forcitizen science applications and to describe the sensors’ capabilities and
limitations. ORD hasalso developedtechnology to help reduce technical barriers to
analyzingairquality datawith its Real-time Geospatial Data Viewer (RETIGO). RETIGO,
togetherwith mobile sensors and potential new sensortechnologies, begins to address
NACEPT's recommendation to provide robust real-time datathat can be applied tofenceline
and myriad community applications. RETIGO can serve as a data analysis platform, asan
interim data processor, oras an interoperable module with C-FERST or EnviroAtlas to
address community air quality issues. ACE Project EM-3.

H) ORD notesthat EJSCREEN has been developed by the EPA as a tool that highlights locations
for furtherreview as a starting point for engagement, evaluation, and /orenforcement
efforts. EJSCREEN, C-FERST, and ORD’s EnviroAtlas all draw from EPA’s Geoplatform and
have some of the same capacities for displaying community-scale information. EPA, state
and local agencies, and communities might use thesetools togetherorinsequence, e.g., to
firstidentifying overburdened or other candidate communities with EJSCREEN, then follow
up by using C-FERST, T-FERST, CCAT, and EnviroAtlas or the othertoolslisted above to
engage communities to provide more detailed information and walk through the provided
step-by-step guides forcommunity assessments and generation and evaluation of potential
solutions. ORDisworking with EJSCREEN developerstolinkthese toolsand update and
harmonize the underlying datasets that multiple tools draw from.

Environmental Health Disparities

ORD research to address environmental health disparities is focused on better understanding the
contribution of diverse factors to disproportionaterisk, with an emphasis on how nonchemical stressors
may potentially modify adverse health effects associated with exposures to chemical contaminants.
These factorsinclude the natural, built, and social environments in combination with biological factors
and response. ORD focusincludes continued updates to toxicity information on a chemical specificbasis
to improve the science supportingrisk assessments.

A. NIH-EPA Centers of Excellence on Environmental Health Disparities Research: ORD/SHC
STAR research centers co-funded with NIEHS, NIMHD and NICHD to stimulate basicand
appliedresearchto understand environmentally-driven health disparities and improve
access to healthy environments for vulnerable populations and communities. These are
designedtofosterinterdisciplinary research on complex interactions between social, natural
and builtenvironmental systems, conditions, and policies that resultin unequal
environmental health conditions and disproportionate impacts on (diverse) disadvantaged
population groups, communities, neighborhoods and individuals. Research outcomes are
expectedto promote innovative strategies to: mitigate environmental exposures and health
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disparities; alleviate system drivers of racial/ethnicand socioeconomicdisparities; and
improve access to healthy and sustainable environments forvulnerable populations.
Proposals mustinclude community-based research, mentoring, capacity building, and
research translation and information dissemination. SHC Project 2.63 (Appendix Table A-2).

The SHC and ACE programs containintramural EPA/ORD research designed to characterize
the interrelationships between social determinants, non-chemical stressors and chemical
agents. Thisincludesresearchtoidentify neighborhood and social determinants and land
use decisions thatimpact health outcomes, especially sudden death and respiratory disease.
Furtherresearchisfocused on environmental drivers of publichealth and wellbeing
particularto minority communities, with afocus on asthma and othercritical health
outcomesinthe context of stressors thatinclude housing and transportation,
socioeconomicstatus, access to medical care, exposures to pesticides, toxic metals, mold,
and air pollution. Additionalasthmaresearch considers novelinterventionsto reduce
asthmadisparities. ORDresearch also considers how chronicstress alters the individual
response to pollutants.

It should be noted that the ACE research program has transitionedits research on National
Ambient Air Quality Standards (NAAQS) and Multipollutant to new projects focusing on
Protecting Environmental PublicHealth and Wellbeing (PEP). The PEP projects are not all
focused on EJ, butthey do explicitly address community-scale issues, the potential role of
socio-economicstatus and other social determinants of vulnerability to the effects of
exposure to air pollutants, the identification of modifiable factorsin the built, natural, and
social environmentto reduce exposures, risks, and impacts associated with air pollution,
and research translation and outreach. SHC Projects 2.62 & 2.63, ACE ProjectsPEP 1, 2, & 4.

EPA hasa long-standinginterestin cumulative risk assessment. The research described here
isintended toadvance CRA as an integrative approach for use by EPA Regions, program
offices, and others, including communities.

A currentresearch emphasisin SHC, HHRA, and ACE is understanding the role of non-
chemical stressors and developing analytical methods for cumulative risk assessments. ORD
funded multiple grants through a 2009 RFA on thistopic and will be producingasummary
reporton this body of research thataddressed asthma, hypertension, central nervous
system functionin association with the urban environment, stress, and exposure to air
pollutants or metals, and, in one case, ina community nearaSuperfundsite. SHC Project
2.62

The HHRA program has proposed research on CRA focused on analytical approaches, e.g.,
grouping stressors to simplify the inclusion of chemical and non-chemical stressors for
human health CRA, on specifichealth outcomes, e.g., integrating non-chemical stressors
into consideration of particulate matterand cardiac function; and on the integration of
ecosystemservicesinto CRA, e.g., analysis of green space measures and asthmaincidence
amongchildren. Thisis part of HHRA’s broad framework forintegrating chemical and non-
chemical stressors for cumulative risk assessment. Vulnerability information includes the
incorporation of vulnerability and cultural factors as shown in Figure 3. HHRA Project6.
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Researchinto biological susceptibility includes investigating e pigenetic mechanisms that
might underlie adverse health outcomes associated with combinations of chemical and non-
chemical stressors. Epigenetics refers to potentially inherited changes to molecules
associated with human genes that change gene expression. These changes may be induced
by a variety of conditions, including social stress. Researchinthe ACE program is aimed at
understanding how socioeconomicand various biological factors may influence the
response of individuals to mixtures of air pollutants. This research is also examining whether
livinginadisadvantaged neighborhood may be reflected in long-term epigeneticchanges
that, inturn, resultin alterations of specificbiologic pathways increasing the susceptibility
to air pollutants. InSeptember 2015, HHRA conducted a workshop on epigenetics and
cumulative risk assessment with the goal of pushing forward EPA’s understanding of the
potential use of epigeneticchange as an indicator of cumulative risk. Withrespectto
community health, the question investigated was whether, in a population already exposed
to significant stressors, an additional stress (evenif not large in magnitude) can lead to some
increase inthe probability of disease through accumulated epigeneticload. HHRA Project 6;
ACE Project PEP-2.

HHRA has also committed to incorporating susceptibility and vulnerability information into
assessmentsinthe Integrated Risk Information System (IRIS) and the Integrated Science
Assessments (ISA) for NAAQS pollutants as well as for CRA. HHRA Projects 2 (IRIS) and 3
(ISA).

In addition, the CSS program has research activities on rapid exposure and toxicity
assessmentand on development of biological adverse outcome pathways forusein
screening of potentially toxiccompounds, and, ultimately, apply to risk assessment). This
research can be applied to concerns raised by NEJAC (Table 3) forassessing new products
and prioritizing chemicals for IRIS assessments. SHC Project 2.62, HHRA Project 6, CSS Topics
1and2.
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Sources of Toxicants

l

' ' '
Air Soil/Sediments Ingested Substances
Combustor Emissions, Source Water, LocalFish,
Drinking Water Disinfection CombustorDeposition Drinking Water
Byproducts (Showering)
Biological & Genetic
OverallLevelof Traits/Sensitivities
Vuinerability Environmental o
Stressors + Populationillnesses
(e.g., asthmatics,
diabetics)

Vulnerability Factors / Buffers

+ Accesstohealth care Lifestyle
Conditions

+ Genetic predisposition
to contractinga
disease(e.g.breast

cancer)
/ / + Intrinsic traits (e.g.,

hysiological
Background
« Crimerates

+ Proximity ofhomesto

pollutant sources
race, gender)

+ Socio-economic status

Cultural. Dietary and Behavioral Factors
+ Localfish as staple of diet

+ Diet/nutrition

+ Accesstorecreational facilities
+ Smoking, drug/alcoholabuse

+ Social supportnetworks

+ Qutdoor activities highly valued

+ Drinking water from privately ownedwells

Figure 3. Cumulative Risk Assessment framework illustrating various potential roles of chemical and non-
chemical stressors and buffers. Current area of emphasis in HHRA is incorporating ecological endpoints and future
work will incorporate HSRP resiliency and SHC wellness indices.

In addition, HHRA’s Topic 3 focuses on Community and Site-specificRisk. This research
area addressesthree issuesto overburdened communities: the development of risk
assessmentvaluesforcompounds of concern found at contaminated ssites (Provisional
peer-reviewed toxicity values, PPRTVs); site-specificand Superfund regulatory technical
support, and cumulative risk assessment methods and applications.

Thereis furtherdiscussion of cumulative assessment below in the section on Children’s
Environmental Health and epigenetics and in the section above on Decision Support
Tools.

D. Children’s Environmental Health (CEH): CEHis well-described in the research roadmap
dedicated to thattopic. Because morethan1in5 childreninthe US live in poverty, and the
poverty rate of Blackand Hispanicchildrenis roughly twice that of White children (US
Census, 2010), thisis also a critical topicfor the EJ Roadmap. The Children’s Environmental
Health and Disease Prevention Centers Program (SHCSTAR research co-funded with NIEHS,
Appendix Table A-2) addresses children’s susceptibility and vulnerability to chemical
exposuresinthe context of the communitiesin which they live, learn and play. Community
engagement, community outreach and the incorporation of social determinants of health
are majorcomponents of this program.

ORD/SHC’sintramural research includes experimental studies using rodent models designed
to characterize the interactions between selected non-chemical environmental factors of
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concernin humans (e.g., psychosocial stress, poordiet, maternal obesity) and chemical
stressors common to low-income and at-risk communities forinduction of adverse
outcomes following prenatalexposures. Thisresearch will interact with HHRA and ACE
research that considers whethersocial factors may induce epigeneticre-programming, and
whetherthe epigenome may become useful as a “biosensor” of environmental conditions,
broadly defined such asthose found in overburdened communities. HHRA is focusing on
incorporating geneticand epigeneticsusceptibility into cumulative risk assessment (CRA).

SHC has also funded extramural (STAR) research on Healthy Schools: Environmental Factors,
Children’s Health and Performance, and Sustainable Building Practices to inform school
building design, construction and operation practicesin ordertofostersafe and healthy

school environments and maximize student achievement and teacherand staff
effectiveness.

SHC Projects 2.62 & 2.63; HHRA Project 6; ACE Projects PEP 1, 2, & 4.

Tribal sustainability and well-being

To address Tribal sustainability, Native American institutions have recently increased emphasis
on restoring and sustaining traditional, healthyapproachestolife thatlink environmental,
economicand social well-being. This requires evaluation of both environmental conditions and
the many factors that contribute to disproportionate exposures and health disparities (e.g.,
availability of healthy food; restoring traditional foods; differencesin exposure factors due to
lifestyle and economic pressures). Furthermore, Tribal institutions raise questions about the
impacts of stressors associated with climate change on theircommunities and lifeways (e.g., sea
level rise, changing plant hardiness zones, drought, severe weather), and are working with EPA
to developtoolsthatthey can use to anticipate and adaptto these stressors.

A. Tribal Community Grants

The extramural STARtribal research programis currently funding 6 research grants
focused on sustaining health and environmental qualityin tribal communities (funded
2014-2017). Theresearchin these grantsfocuseson Tribal specificindoor air quality,
impacts of climate change on Tribal health, water quality and access to traditional foods.
These community-focused grants alsoinclude research relevant to children’s
environmental health and disproportionately impacted communities (Appendix Table A-
2). These research areas are also priorities of EPA’s Tribal Science Council.

The goal of these grantsis to develop sustainable solutions to environmental problems
that affect tribes by focusing on 1) health impacts of climate change on tribal
populations, and 2) health impacts of indoorair pollution exposures that derive from or
are directly affecting traditional tribal life-ways and cultural practices with specific
emphasis onimpacts tovulnerable groups within Tribal communities. Partnering
institutionsinvolve Tribal communities through both University-based and Tribal
community-based projects, namely the Yurok Tribe Environment Program and Northern
Arizona University working with the Alaska Native Tribal Health Consortium (to develop
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a Yurok Climate Change Adaptation Plan for Waterand Aquatic Resources); the
Swinomish Indian Tribal Community (working with the Skagit System Cooperativeand
USGS Western Fisheries Research Center); Little Big Horn College and Montana State
University working with Crow Tribal members and a Steering committee of Tribal
stakeholders; The University of Tulsa, Cherokee Nation Environmental Program and
othertribal partners working on home and school indoorair quality interventions; the
Alaska Native Tribal Health Consortium (a non-profit organization) working on food and
watersecurity threatsin arctic remote Alaska native villages; and the University of
Massachusetts team working with Native North American subsistence hunters onair
qualityintents.

The current grants extend the efforts and impact of this longstanding program, which
has beenin effectsince 2000. ORD’s report on a Decade of Tribal Science (EPA, 2013)
summarizes extramural research focusing on cumulative chemical exposuresand
global climate change affecting tribes, while integrating cultural, ecological and
human/public health aspects. Past recipients and research summaries are available at
http://www.epa.gov/ncer/tribalresearch/recipients.html.

Extramural research on indoor air quality is complemented by ORD/SHC intramural
research investigating factors that confer greater environmental publichealthriskin
Tribal areas and communities. These include healthimpacts of indoorair pollution
exposures that derive from orare directly affecting traditional tribal life-ways and
cultural practices with specificemphasis onimpacts to vulnerable groups within Tribal
communities (SHC Project 2.63). Thisalsoincludesthe development of toolstoaidin
planningtribal housing (SHC RESES projects, Project4.61). It alsoincludes active
research inthe ACE program on cook stoves, including testing protocols, the impacts on

indoorair quality and health, life-cycle analysis of fuel alternatives, and impacts on
climate (ACE Project SEM-3).

B. Local Environmental Observer (LEO) Network

The climate is changingrapidly in Alaska. Local observers candetectchangesin
weather, landscapes and seascapes, and in plantand animal communities. The Alaska
Native Tribal Health Consortium developed the LEO Networkin 2009, recognizingthe
value of local and traditional knowledge and the need foratool to documentand share
environmental observations. The purpose was toincrease awareness about
vulnerabilities and impacts from climate change, and to connect community members
with technical experts. LEO uses web-accessible Google Maps to display observations of
unusual orunique environmental events which are then shared with LEO members. The
maps contain eventdescriptions, photos, expert consultations and links to information
resources. LEO has grown to include hundreds of participants andis helpingtoincrease
understanding about the emerging effects of climate change. LEO Network recently
announcedthe launch of LEO Viewer, anew mobile app for handheld devices. LEO
Viewerisaglobal map and data interface. Itallows viewers to experience through text,
audio and images the observations and technical consults posted by network
members. EPA has supported LEO since 2012, through its American Indian
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Environmental Office’s tribal assistance program and collaborations with its Region 10
Office serving Alaska. EPA’s Office of Research and Development has also been engaged
throughoutin exploringcitizen science and innovative approaches. LEO applieslocal
and traditional knowledge, science and modern technology to record and share
observations, and to raise awareness about the conditions in the circumpolar north.
This successful collaboration with the US EPA was highlighted by Alaskan tribal leaders
at the September 30, 2015 White House Citizen Science event.

C. Intramural researchincludes five research areas important to maintaining and
improving Tribal sustainability and addressing Tribal Science council priorities.

1. Fish consumption and climate change impacts on Tribal health and well-
being. Thisresearchisfocused onassessing cumulative tribal exposures to
methyl mercury, PCBs, and other contaminants mainly associated with fish
consumption, with cost-benefit analyses toinformtribal decisions. Research
approachesinclude dietary exposure modeling, meta-analysis of biomonitoring
samplesincluding data provided by Tribes, and GIS spatial mapping of Tribal
exposures. Ideally, this research will be developed through a collaborative tribal
case study (e.g., Penobscot Indian Nation, ME) to focus on cumulative exposures
along with cost-benefitanalyses of tribal decisions intended to restore heritage
dietse.g., dietary patterns, damremovals. Thisresearch applies population-
based exposure models developed to ensure chemical safety to the
community/tribal scale. SHC Project 2.63

2. Properfunctioning condition (PFC) of ecosystems: ecological assessments and
restoration centered on Tribal culture and values and traditional ecological
knowledge (TEK) to help manage ecosystem and human healthissues. PFC
researchisaimed at reducing harmful risk to humans and the environment.
Examplesincludeusing PFCtoreduce riskinthe Agency’s use of TMDL methods
(Clean Water Act and the new vision for TMDLs), improving water quality,
understandingthe risk associated with climate change, using Leading/Lagging
Indicators of ecosystem integrity, improving Best Management Practices to
reduce risk, improving environmental regulations, using big datafor PFC
assessments and others (EnviroAtlas/T-FERST), improving methods forhuman
health and environmental risk assessment. This workalsoincludes PFC
Outreach/Capacity-building for Tribes including workshops, workshop reports,
GIS and Remote sensingto support workshop field sites, Tribal cultural
information, TEK, T-FERST and EnviroAtlas demonstrations, climate change, and
individual PFC assessments, adaptive management and monitoring plans for
individual Tribes as requested, natural toxicblooms (identification and sensing),
work with other communities, other Programs, Regions, State and local
communities and International Commission for Environmental Cooperation. SHC
Project2.63

3. Natural toxin blooms research forforecasting and early detection of harmful
algal bloomsin Tribal areas. Tools will be developed to characterize toxins
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(known and identifying/characterizing unknown toxins) produced from natural
toxin outbreaks [i.e., Prymnesium (golden algae), microcystis; anabaena;
cylindrospermopsis; euglena; and otheras yet unidentified algal toxins].
Preliminary studies willfocus on identifying key Prymnesium toxins producedin
inland ponds/lakes thatare on Tribal lands. Temporal, short- and long-term
trends of the physicochemical relationships of pH, temperature, total Nitrogen,
total Phosphorous, Calcium and Magnesium [and other potential chemical
parameters], and the toxins produced will be analyzed to potentially develop
predictive forecasting tool(s) (i.e., real-time chemical sensors) for natural toxin
blooms. Thisresearchalsoincludes potential health impacts of interactions
between naturally occurring arsenicin ground water and algal toxins. SHC
Project2.63, SSWR Project4.01

4. Tribal child care centerresearch to understand how time is spentat Tribal
child care centers and how that may affect youngchildren’s exposures to
various chemical and biological agents. This proposedresearchisa
collaboration between EPA Region 10, the Indian Health Service (IHS), and ORD.
This research will provide dataonthe environmental concentrations of lead,
allergens, pesticides, PCBs, and other chemical and biological agentsin Portland
Arealndian Country child care facilities. It willalso provide valuable information
on non-chemical stressors that young children who attend day cares may
experience.SHCProject2.63

5. Development of aTribal Well-Being Index (TWBI) thatintegrates
environmental, social/health, and economicdomains to provide a metricfor
holisticwell-beingin the tribal context. ThisIndexisusefulforevaluatingthe
potential impact of tribal decisions that affect ecosystem, social,and economic
services onimportant contributors to well-being like social cohesion, education,
and cultural continuity. TWBI is anindex constructed from indicators from the
environmental, socia/health, and economicdomains. Itis differentthanthe
Tribal Focused Environmental Risk and Sustainability Tool (T-FERST) described
above. T-FERSTis a broad information delivery and mappingtool tailored for
tribal use. SHC Project2.64

Climate justice
Climate change threatens human health and the environment, butitsimpacts do not affect
communities equally. Emergingresearch has linked vulnerability and capacity to adaptto
climate change impacts to socioeconomicand demographiccharacteristics (e.g., race,
ethnicity andincome), access to social health and environmental services, level of education
and level of preparedness. The following highlighted research activities address the

importance of building community resiliency to plan for, adaptto and recoverfrom the
unmitigated effects of climatechange.

ORD isdevelopingtoolsto assist community decision-makers and planners assess their
vulnerability to the impacts of climate change, and better understand how all communities
with emphasis on EJ communities might benefit from usingthese tools. ORDis actively
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engaged with National Science Council, Office of Science and Technology Policy, Councilon
Environmental Quality, Federal Emergency Management Agency and Center of Disease
Control and Preventionto develop improved information about community-level
vulnerabilities, and is actively working at the interagency level to expand access to
information on projected climate impacts more generally. These interactions enable EPA

and ORD to ensure that EJ issues are incorporated into broader, cross-agency activitiesand
programs.

|dentify indicators for community resilience
*|dentify factors of health disparities and vulnerability to impacts of climate change

» Construct Climate vulnerability indices
s Methods to assess urban resilience

*EnviroAtlas, Green Infrastructure Wizard, other tools to illustrate ecosystem services
and other potential adaptation approaches

*|dentify tools such as Green Infrastructure to address climate change stressors

oYW orkingwith communities on HIA and other structured decision approaches to
consider options to reduce the impact of severe weather events, reduce heat stress

o Work with Tribes and their TEK to increase the adaptive capacity

Figure 4. Integration of Research on Global Climate Change and Community Resiliency

ORD researchto develop climate change resilience vulnerability includes:
A. Climate resilience screeningindex(CRSI) and Community Environmental Resilience Index (CERI).

Climate resilience focuses on enhancing the performance of a system’s capacity to adapt (built
or natural) inthe face of multiple hazards (e.g., sealevelrise, increased variability of seasonal
temperatures, increased incidence of storm events and flooding, etc.), ratherthan preventing or
mitigating the losses associated with only specificevents. To thisend, SHC has proposeda
feasibility assessment for building a CRSI, a composite measure of community functions as they
relate to community sustainability. This effort proposes to leverage off the development of
urban climate change resilience indicators from the ACE program as well asindicators and
metrics used in existing community and climate resilience evaluations (e.g., Rockefeller
Foundation-ARUP City Resilience Framework (2015), European Commission Indexfor Climate
Resilient Development (2014). Thisindex will describe acommunity’s (e.g., region, state, county,
city, town, neighborhood) capacity to recoversocietal and economicfunctionality, so that
people livingand workingin these spatial units —particularly the most vulnerable —survive and
thrive after encountering climate exposures. SHC Project 2.64
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CRSl islinked to the Homeland Security Research Program (HSRP) research to develop a
Community Environmental Resilience Index (CERI). Thisresearch, likethe CRSI above, combines
environmental and social science research. CERIl is not focused specifically on stressors
associated with climate change, but, rather, onimproving community resilience to disasters that
can affect human health and disrupt water, waste, and energy systems. CERlis part of a
broader HSRP effortto develop tools and methods for effective preparedness and response,
including environmental resilience assessment tools to minimize environmental risks associated
with disasters, to both quickly return critical environmental and ecological services to
functionalityafteradisasterandto reduce vulnerabilities and risks to future incidents. CERI will
be producinga “Preliminary Assessment of EPA community-based resilience tools.” The SHC
program has a longerterm effort focused on developing a synthesis report on quantitativeand
qualitative indicators of resiliencein human and natural systems. HSRP topic: Remediating Wide
Areas; SHC Project 2.64.

The ACE program has several efforts directed toward developing community resilience
indicators. These effortsinclude the development of methods to assess urbanresilienceasa
path toward sustainability under climate and land use changes. One of these methods will
assess the capability of different types of communities to withstand the impacts of average and
extreme climate changes without breakdowns intheireconomies, natural resources bases, or
social systems (resilience). This projectis designed to evaluate whether (1) differencesin urban
ecosystem resilience can be identified using common sets of metrics / composite metrics, (2)
typologies of urban ecosystems may be developed based on characteristics of urban areas and
otherfactors to extrapolate information to other urban ecosystems. The output of the urban
resilience projectis designed to provide outputs that caninform and help prioritize policies and
measures thatfostergreaterresilience. ACE Project CIVA-3.

EnviroAtlas: Additions to existing tools thatillustrate the links between ecosystem services and
potential mitigation of climate change impacts such as heat stress, extreme weather events,
water quality and quantity; Incorporation climate scenario time series viewerinto EnviroAtlas to
allow usersto consider potential changes overtime of temperature, precipitation, watersupply
and demand, sealevelrise. SHCProject1.62

Wildfires: ACEresearch onthe actual and perceived impact of awildfire onalocal communityin
terms of social, economic, and environmental consequences showing that forecast-based
interventions can reduce the health and economicburden of wildfires. Thisis critical for EJ
because thisresearch also showed that health impacts were significantly worse in alower socio-
economicstatus community. ACEProjectPEP-1,2, & 4

Climate change impacts in communities with contaminated ssites: Identifying key factors and
interrelationships between social determinants of health, other non-chemical stressors, and
chemical agents with respectto climate change-related impacts forvulnerable populations
residing near water/wastewater treatment facilities or contaminated sites. Thisproposed
research will draw together abroad range of community vulnerability indicators to conduct GIS-
based statistical analysesto examine (a) most vulnerable communitiesin the U.S. from potential
flooding of water/wastewater treatment facilities or contaminated sites; and (b) disparities
associated with the most vulnerable communities and particular groups based on
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socioeconomic, racial and ethnicfactors, as well as proximity to water/wastewater treatment
facilities or contaminated sites vulnerable to flooding. SHC Project 2.63.

E. Researchontechnologyforsmall watersystems, particularly forthose in extremeareas
(Appendix Table A-2). These grants are designed toincrease community resilienceto threatto
theirdrinking water supplies. The grantto a consortium of colleges led by Lincoln University, a
historically Black College and University, is focused on the development and implementation of
surface watertreatments. Asecond grant isfocused on Point of Use Water Treatment Systems
inthe Pasodel Norte Region. Thisaimsto develop small drinking watertreatment systems
through community participatory researchinthe twelve coloniasinthe Paso del Norte Region
that includes El Paso, TX and Otero and Dona Anna counties of New Mexico. SSWR Project 6.03.

F. Seesectionon Tribal Sustainability and Well-being for additional research addressing potential
impacts and adaptation to climate change.

G. For additional discussions and details on specificresearch gaps and priorities, please referto
the Climate Change Research Roadmap.

IV. Research Gaps & Priority Research Needs

EPA’s National Environmental Justice Advisory Council has produced an extensive set of
recommendations forintegrating environmentaljustice inthe EPA’s research enterprise (NEJAC, 2014).
These recommendations are summarizedin Table 2. The comprehensive reach of this table from NEJAC
makesita helpful summary of the breadth of recommendations received by ORD from a number of
advisory groups. The SAB-BOSC, forexample, emphasized the need for community input. NACEPT goes
into more detail emphasizing the development of monitoring and assessment technologies along with
technologies to better communicate real-time information about ambient pollution levels and for
emergency response.

While there is not adequate space in this Roadmap to address all of these issues, itis notable that for
many of them, ORD and the Agency have activities addressing these needs (bolded texton Table 2),
though the level of effort varies foreach of these items. Forexample, this Roadmap lists a considerable
body of research focused onthe needs of American Indians (Table 3, Item 1-1); this research does not,
however, address the needs of all indigenous peoples. Forissueslikethe needto partnertoadvance
access to health care in communities experiencing environmental inequities (Table 3, ltem 1-17), ORD
has initiated programs like Healthy Heart to deliver critical environmental health information to
practitionersin communities such as North Carolina’s “Stroke Belt,” developed research on the efficacy
of preventative measuresin wildfires areas referenced above in the section on Climate Justice, and
fundsresearch thatinformsresearch translation actions by Pediatric Environmental Health Specialty
Units but does not playa directrole in providing health care. ORDis more deeply engagedinthe
development and application of Health Impact Assessments (HIA) (Table 3, Item 1-14). ORD’s workto
increase the rigor and use of science in HIA has been noted by the National Prevention Council, who
identify the EPA as the federal governmentleaderinthis area, and groups such as the National
Association of City and County Health Organizations (NACCHO) are using ORD’s report on HIA as
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instructional material (personal communication). ORD’s initial HIAs were donein partnership with EPA’s
Regions and local governmentand community groups from overburdened communities.

The non-bolded areas highlights some of the existing gapsin ORD’s portfolio. These are mainlyinthe
areas of community engagementin setting the research agendaand assessing outcomes.

1) Community engagement(Table 3, Item 2-1): ORD has made great stridesin performingorfunding
community-engaged research, but not necessarily in engaging communities themselves in setting this
research agenda. Thisneed was emphasized by the EPA Science Advisory Board —Board of Scientific
Counselors Executive Council: Incorporate input from communities to identify problems associated with
environmental, biological, behavioral, social, economic, and spatial stressors, and how they inter-relate.

In the area of Community-Engaged Research, ORDincludes provisions requiring or strongly
recommending community engagementin fundingto STAR Centers for Children’s Environmental Health
and Minority and Health Disparities, and the newly funded ACE Centers.

ORD’s SHC research program has directed its researchersto conduct actionable research on problems
formulated at the stakeholderlevel, and to conductits research through participative and collaborative
case studiesto build on stakeholder expertise and to focus research and development on the end-user.
SHC has expanded its funding forresearch proposed by EPA’s Regions for community-scale projects
throughits Regional Sustainable Environmental Science (RESES) program; many of these projects
address community engagement and environmental health in overburdened tribes or communities near
ports, roadways, or contaminated sites orwho are considering green infrastructure approaches to
myriad problems rooted in stormwater or wastewater handling. All of ORD’s national Research
Programs collaborate with EPA’s Regions in Regional Applied Research Efforts (RARE), many of which
addressissuesinoverburdened communities. And the Citizen Scienceresearch and outreach led by ACE
has engaged communities.

But these efforts, while engaging communities, are not necessarily working with communities to set the
research agenda—in mostcases, itisa universitypartneror EPA Regionthatisactingas a surrogate for
the community in proposing the research to go forward. ORD’s SHC did sponsor listening sessions
duringthe early development of its program, but these focused on broad areas of interestto planning at
community governance levels.

EPA’s STAR program has demonstrated the benefits of truly engaged CPBR, with community partners
drivingresearchin areaslike health and safety for families of pesticide applicators. Recently ORD
researchers have begun to engage with community members at the biannual Community Involvement
Training Conferences (CITC) and have found these to be extremely helpfulin orientingthem toward the
development of theirtechnological orscience products. The July 2015 CITCwas sponsored by EPA’s
Office of Airand Radiation, Region 4, the Office of Environmental Justice and the Office of Land and
Emergency Management. ORD should work with EPA’s Programs, Regions, Office of Sustainable
Communities, and with community stakeholder groups to greatly increase opportunities fordirect
interaction of its scientists with community members. These could be at listening sessions, perhaps
sponsored jointly by ORDand EPA’s Regions, which are incorporated into ORD’s regular planning cycle.
This could also occur at events such as the workshop (July 2015) sponsored by ACE to build capacity for
Citizen Science where ORD scientists can learn more about community needs for measurement or other
technology. These events are important because theycould provide opportunities for community
membersto engage directly in the development of the science and technology through their experience
with the usability and applicability of the tools.
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2) Assessing outcomes (Table 3, Items 3-1, 4-1, 4-2): Assessing direct outcomes resulting from ORD
researchis often challenging. Thisisbecause while ORD providesscience and technology, EPA’s
programs are largely implemented through its Program and Regional Offices orthrough delegated
parties at the state level. Thatsaid, the importance of monitoring orassessing outcomes of decisions
made that affect community well-beingis atthe heart of much researchin ORD’s National Research
Programs. For example, the SHCStRAP emphasizes the development of structured decision making
approacheslike HIA thatinclude a cycle of monitoring orassessment of outcomesto drive further
improvement of conditions oradaptive management. It has put resourcesinto developingindicators
and indices, such as the Human Well Being Index, as metrics of both baseline conditions and to evaluate
changes brought about by voluntary orregulatory practices. The HSRP similarly employs astructured
cycleincluded “Lessons Learned” to reduce vulnerabilities and increase resilience to contamination
eventsornatural disasters.

ORD offersits science and tools needs toits partnersin programs such as OLEM’s Brownfields program,
the Great Lakes National Program Office, EPA’s Regions, and ATSDR for planning remediation or
restoration activities. It needsto engage these partners furtherto evaluate the longerterm outcomes
of community-scale actionsin terms of progress toward restoration of the environment and broad
community revitalization—the real steps toward sustainability. Continued supportforCitizen Science
will be critical tothese efforts; it will be especially to develop clear standards and use of Citizen Science
data by communities in communicating with the Agency. These standards should be developed through
collaborations with ORD, EPA Program Office, technology developers, and community stakeholders.

3) Promoting training of the next generation (Table 3, Items 2-5, 2-6): EPA Administrator Gina
McCarthy hailed the success of the ORD —Region 2 Citizen Science projectin Newark saying,
“Community-based air monitoring projects like this one make publichealth a priority and pay multiple
dividends. We notonly gain valuable information, we also help community members gain the skills and
experience they need to conduct citizen science projectsin theircommunities to better protect their
families.” ORD has long played arole infundingfellowships at the university and post-graduatelevel to
advance STEM capacity, with an emphasis on underserved communities and the economic opportunities
that highereducation brings. It needsto move beyondthatto build aninfrastructure and partnerships
to increase the capacity of community members to engage meaningfully in the policy and planning
decisions that affect theircommunities. ORD, working with Regional partners, has taken small steps.
For example, local community colleges developed a curriculum based on C-FERST in Portland, ORand
Tacoma, WA and engaged in citizen science to map features of their communities. Further development
of academic-community partnerships to build capacity along with the development of educational
curriculathat can incorporate sophisticated GIS and other scientificinformation delivery and
visualization toolsinto secondary education have the potential to promote direct engagement of the
community in the decisions that affect theirlives.
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Table 3. Summary of the NEJAC (2014) Recommendations. Bold lettering indicates ORD activities in those areas (adapted

from NEJAC, 2014).

TOPIC AREA Opportunities to address
environmental inequities

1-1. Incorporate Research Needs of
American Indians, Alaskan Natives, Native
Hawaiians and Other Indigenous Peoples
1-2. Advance Research on Health
Disparities

1-3. Conduct and Collect Data for
Longitudinal Studies

1-4. Support Biomonitoring Research
1-5. Conduct Research and Collaborate to
Identify and Address Air Quality “Hot
Spots”

1-6. Conduct Research to Support
Diesel Exhaust Regulations

1-7. Conduct Research on Potential
Disproportionate Impacts of Climate
Change Effects, Mitigation and
Adaptation

1-8. Revise the EPA’s Definition of
Sustainability

1-9. Conduct Research on

Incentivizing Business Performance
Beyond Compliance

1-10. Amplify Uncertainty Analyses to
Inform Risk  Assessment, the
Application of the Precautionary
Principle and Decision Making

1-11. Assess New Products
1-12. Prioritize Chemicals in IRIS Process

RESEARCH NEEDS, GAPS
AND FRAMEWORK

RESEARCH AGENDA
DEVELOPMENT IN
COLLABORATION WITH

1-13. Investigate Potential
Disproportionate Effects of Pesticide
Exposure of Rural and Urban

STAKEHOLDERS
Farmworkers
1-14. Promote Health Impact Assessment
Method
RESEARCH :;:;i.e:sdjust Extramural Research Review
IMPLEMENTATION,
PARTS:':::::;S AND 1-16. Investigate Environmental
Contribution to Health Disparities
1-17. Partner to Advance Access to
Health Care in Communities
Experiencing Environmental Inequities
1-18. Translate Research to Policy Makers
RESEARCH
TRANSLATION AND
COMMUNICATION

1-19. Evaluate the EPA’s Integration of
Environmental Justice into Decision-
Making

RESEARCH EVALUATION

Community inclusive processes

Tailoring ORD tools for
community use

2-1. Engage Communities in
Setting the Research Agenda

2-2. Incorporate Community-
Engaged Research Models Into
Research Program
Implementation

2-3. Build Community
Capacity through Partnerships
and Technical Assistance

2-4. Communicate
Community-Engaged Research
2-5. Increase Use of
Technology to Communicate
and Educate Stakeholders
2-6. Promote Envircnmental
Justice Education and
Training of the Next
Generation of Scientistsand
Engineers

3-1. Collect Data for Evaluating
Improvements in Environmental
Conditions and Health Outcomes

3-2. Encourage Collaboration in
Setting the Research Agenda
3-3. Identifyand Engage
Relevant Stakeholders

3-4. Engage Stakeholders in

the Development of Research
Products and Tools
3-5. Develop Personnel Exchanges

Assessing impact of ORD Skills needed to address EJ

research

5-1. Increase Social Scientists on
EPA Staff and as Consultants

5-2. Enhance Training of ORD
Scientists

5-3. Assess Effectiveness of
Environmental Justice Training for
Staff

4-1. Assess Research OQutputs’
Support of Environmental Justice
Qutcomes

4-2. Assess Effectiveness of
Stakeholder Partnerships

4-3. Assess Use of EPA Tools
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V. Summary

ORD's EJ Roadmapis the first documentation of ORD's existing and on-going research supporting the
Agency'simplementation of environmental justice. The E) Roadmap is presented as a summary
inventory of ORD's research efforts, categorized by four overlapping EJ science challenges: 1) Developing
decision supporttoolsforidentifying and prioritizing concerns, assessing cumulative impacts, and
evaluating mitigation options; 2) Improving our understanding of environmental health disparities and
developing methods and data for assessing cumulativerisks; 3) Tribal sustainability and well-being, and
4) Climate justice.

ORD research reflects attention to the myriad issues raised by environmental justice and captured
through discussions with advisory groups like the NEJAC, NACEPT, the IOM, and EPA’s own Science
Advisory Board and ORD’s Board of Scientific Counselors. Areasforincreased emphasisincludedirect
engagement with communitiesin setting research directions, assessing the outcomes of decisions
affectingcommunities and assessing the utility of ORD tools foraddressing EJ issues, and building
community capacity to directly engage in environmental decision making.
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Appendix A. Environmental Justice-Related Research Projects

The projecttitles reflect preliminary alignments inthe 2016-2019 Strategic Research Action Plans.
Programmaticchanges may resultin project name changes, realignment, mergers, or splits thatare not
reflectedinthistable. Key Questions Addressed referstothe questions listed in the Research Scope
section of the Environmental Justice Research Roadmap.

Table A1. ORD projects including environmental justice research.

National Research
Program, Project

Title

Number
Key Questions
Addressed
ACE CIVA-3 Climate Change Impacts, Vulnerability and Adaptation: Systems-based Approaches for
SustainableSolutions
KQ:1,3,8,9 e Integrated responsestrategies suchas combined climateadaptationand
mitigation actions with decision supporttools
ACE EM-3 Changingthe Paradigmfor Air Pollution Monitoring
e VillageGreen
e AirSensor Toolbox for Citizen Scientists and low-costair sensor performance
KQ:1, 2,7 evaluations
e RETIGO for data visualization on GIS backdrop and interface with C-FERST,
EnviroAtlas
e Fugitive, area source, and fenceline monitoring
ACE PEP-1 Local and Regional Characteristics Influencing PublicHealth Impacts in Healthy and At-
Risk Populations
KQ:3,4,5,9 e Near road, near port exposures and wildfire healthimpacts
e Atriskpopulations
ACE PEP-2 Modifiable Factors thatInfluence Air Pollution-related Public Health Impacts in Healthy
and At-Risk Populations and Inform Risk Mitigation Strategies
e Understandingthe role of modifiablefactors such as diet, exercise, exposure to
KQ:2, 4,5,6 green space,social stressorsintheassociation between air pollutionand
environmental public health
e Identification of actions thatmitigate exposure to air pollutionand reduce
health effects
ACE PEP-4 TranslateResearch into Actions that Protect Public Healthand Wellbeing
e Healthy Heart
KQ:1,2,3,4 e Wildfirevulnerabilityindex
e Environmental literacy
ACE SEM-3 Sustainable Energy and Mitigation: End-Use Impacts
KQ:1, 8,9 e Cookstoves — Health and Climate Benefits of Cleaner Technologies
CSS Topic 1 Chemical Evaluation: High Throughput Toxicology, Rapid Exposureand Dosimetry
KQ: 4, 6 e Contributes to assessing new products, chemical prioritization
CSS Topic 2 Complex Systems Science: Adverse Outcome Pathway Discovery and Development
KQ: 6 e Contributes to assessing new products, chemical prioritization
CSS Topic 3 Lifecycleanalytics
KQ: 1 e Providingthe tools to evaluatealternatives
HHRA-1, -2 Integrated Risk Information System (IRIS) Assessments and Updates
KQ:5, 6,7 e Incorporation of susceptibility and vulnerability information
HHRA-4 Provisional Peer-Reviewed Toxicity Values
KQ:5, 6
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e Informationto make informed decisions aboutcleaning-up contaminated sites
to protect human health in nearby communities

HHRA-6

KQ:5, 6,7

Cumulative Risk Assessment Methods and Applications
e Integrating chemical and non-chemical stressors, includingcommunity
stressors, impacts of green space, for CRA
e Epigenetics: Potential mechanismthrough which nonchemical stressors
increasesusceptibility to chemical stressors
e  Multiplestressor, multimedia research to inform CRA

HSRP —Remediating

Community environmental resilienceto disasters

Wide Areas e  Community Environmental Resilience Index
KQ: 9
SHC 1.62 EnviroAtlas
e Community scalemappingof access to nature’s benefits with demographicand
KQ:1,2,3,9 other populationinformation
e Proposed climatechange vulnerability information
SHC 1.63 Environmental Workforceand Innovation
KQ:1, 2 e Greater Research Opportunities fellowships
e People, Prosperity,and the Planet (P3) Student Competition for Innovation
SHC 2.62 Community Public Health and Well-Being

KQ:1, 2,3,4,5,6,
7,8

e Informationaccess, mapping,and community engagement tools:C-FERST, T-
FERST, CCAT

e Health ImpactAssessment

e Bioavailabilityand Urban Soils

e Biological (including epigenetic) basis for asthma and other high priority
environmental health outcomes inthe context of social and neighborhood
factors and exposure to pollution

e Screening level models for near road and ports

e Non-chemical stressors and analytical methods in cumulativeriskassessment
including STAR funded RFA

SHC 2.63

KQ:1, 2,3,4,5,6,7,
8,9

Assessing Health Disparitiesin Vulnerable Groups

e Children’s Environmental Health, including NIEHS-EPA Centers of Excellence
with community engagement

e Health Disparities, including NIH-EPA Centers of Excellence

e Epigenetic researchinto early chemical and non-chemical determinants of later
diseaseor poor birth outcomes

e Tribal Science, including STAR funded RfA

e Climatechange impacts in communities with contaminated sites

SHC 2.64 Indicators, Indices, and the Report on the Environment
KQ:1,3,5,9 e Human and Tribal Well-BeingIndices
e ClimateResilienceScreening Index
SHC 4.61 Integrated Solutions for Sustainable Communities
e Integrated Ports Assessment
KQ:1,2,3,7 e Regional Environmental Science (RESES); multiple projects on community
engagement, HIA, ports assessments, sustainability in overburdened
communities
SSWR 4.01 Reducing Impacts of Harmful Algal Blooms
KQ:8, 9 e Health impacts, water availability, tribal sustainability
SSWR 5.02 Supportincreased adoption of green infrastructureinto community stormwater
management plans and watershed sustainability goals: Information and Guidance
KQ:1, 2,9 through Community Partnerships.

e Collaboration on Health Impact Assessment
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Decision supportfor Green Infrastructuresolutions

SSWR 6.03

KQ:2,7,8

Water Systems: Transformativeapproaches and technologies for water systems

STAR research on small water systems, including coloniasin US-Mexico Border
area
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Table A2. STAR Research Addressing Environmental Justice

EPA Office of Research and Development Science to Achieve Results (STAR) grant solicitationsand awards thatincludecommunity engaged research, research
on exposure and health disparities and the contribution of non-chemical stressors or social determinants of health, tribal sustainability, and engineering

solutions forissues in overburdened communities. Hyperlinked locations provide moredetail on each of these solicitations.

Title

Research
Program

Project or
Topic

Description

Completion
Date

Children’s Environmental Health and

DiseasePrevention Centers Program

SHC

2.63

EPA-NIEHS Children’s Environmental Health and DiseasePrevention Centers
(jointwith NIEHS) (14 currently active). Includes safety of farmworker families
andurban asthma research.

2016

Children’s Environmental Health and

DiseasePrevention Centers Program

SHC

2.63

A new Children’s Centers RFA to be funded in 2015 solicited proposalswith
increased emphasis on how nonchemical factors and social determinants of
diseasemay exacerbate the risks associated with pollutants, makingitespecially
relevant to health disparities and EJ concerns.

2020

STAR Tribal Research Grants

SHC

2.63

Six grants focused on the development of sustainablesolutions to environmental
problems that affect tribes by focusingon 1) health impacts of climatechange on
tribal populations,and 2) health impacts of indoor air pollution exposures that
derive from or are directly affecting traditional tribal life-ways and cultural
practices with specific emphasisonimpacts to vulnerablegroups within Tribal
communities.

2017-2019

Centers of Excellence in Health
Disparities MOU

SHC

2.63

Ten Centers of Excellence in Health Disparities, Jointwith NIMHD through MOU
(2012-14) areevaluating how disproportionate environmental exposures,
especiallyinairandwater,in combination with a diverse array of non-chemical
factors including:social (including racial/ethnic composition), built environment
(such as poor housing,access to recreation facilities), lifestyle (such as smoking)
and economic stressors (such as lack of access to healthy food) contribute to
health disparities. Avariety of negative health outcomes areconsidered
including: cardiovascular disease, diabetes, poor mental health, and cancer.
Some centers areusinggeospatial and temporal analyses to examine
relationships and syndemic effects among health disparities and environmental
factors.Emphasisinothers is placed on community-based outreach and
interventions.

2014
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NIH-EPA Centers of Excellencein
Health Disparities

SHC|2.63

A new cross-agency STAR RFA (2014) created in partnership with NIH (NIEHS,
NIMHD and NICHD) will fund Centers of Excellencein Health Disparities to
stimulatebasicand applied research to understand environmentally-driven
health disparitiesandimproveaccess to healthy environments for vulnerable
populations and communities. Itis designed to foster interdisciplinaryresearch
on the complex interactions between social, naturaland builtenvironmental
systems, conditions,and policies thatresultin unequal environmental health
conditions and disproportionateimpacts among (diverse) disadvantaged
population groups, communities, neighborhoods and individuals. Outcomes of
this research areexpected to promote innovativeapproaches and strategies to
mitigate environmentally driven exposures and health disparities, alleviate
system drivers of racial/ethnic and socioeconomic disparities,and improve
access to healthy and sustainableenvironments for vulnerable populations.
Proposals mustinclude community-based research, mentoring, capacity building,

andresearchtranslation andinformation dissemination. (Centers to be funded in
late 2015).

2020

STAR RFA on Understandingthe Role
of Nonchemical Stressors and

Developing Analytic Methods for
Cumulative Risk Assessments

SHC|2.62

This includes grants on:CBPR to develop New Methods for Analysis of
CumulativeRiskin Urban Populations; Effects-Based Cumulative Risk Assessment
ina Low-Income Urban Community near a Superfund Site; Effects of Stress and
Traffic Pollutants on Childhood Asthma inan Urban Community; Hypertension in
Mexican-Americans:Assessing Disparities in Air Pollutant Risks; Combined Effects
of Metals and Stress on Central Nervous System Function

2014-2016

STAR P3 Grants

SHC|1.63

Innovation small grants to universities; these address STEM education goals and
specificresearch goals. Grantees include: DePaul University - Community -based
Soil Quality Assessmentas a Tool for Designingan Urban Green Infrastructure
Network to Manage Runoff; University of California-Davis Small scale Ecosystem
Engineering: Development of Household Level Greywater Treatment Systems;
Mississippi State University - User-friendly Design Tools for Sustainable
Wastewater Treatment in Rural and Disadvantaged Communities

STAR Grants on Small Water Systems

Water
SSWR|Systems,
Project 3

These include:a grant to a consortium of three Missouri Universities, led by
Lincoln University of Missouri, a Historically Black College and University, to
identify THMs and N-nitrosamines associated with elevated Dissolved organic
carbon/dissolved organic nitrogen in surfacewater supplies, and develop and
implement water treatment technologies to reduce the health threats.; Point of
Use Water Treatment Systems for Improving Sustainability and Environmental

2015-2017
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Justiceinthe Pasodel Norte Region; a grant for small systems and Native
American communities to develop, test and demonstrate small drinking water
treatment methods to remove common groundwater constituents in extreme
environments usingreadily available materials,such as biochar.

Water Infrastructure Sustainability
and Health in Alabama's Black Belt

SSWR

Water
Systems,
Project 3

This STAR grantis designed to examine water and health inthe “black belt” of
Alabama. This is a region where there is a largeminority populationthatis
historically,and currently underserved and economically disadvantaged. The
grantees are conductinga prospective cohort study that follows 900 households
for eighteen (18) months andincludes activesurveillance of household water
quality and health outcomes. Researchers are workingwith residents inrural
Hale, Wilcox, and Sumter Counties in Alabama.

2015

Air Pollution Monitoringfor
Communities

ACE

PEP

This solicitation seeks research on: (1) empowering communities and individuals
to take actionto avoidair pollution exposureusinglow-cost portableair
pollution sensors;(2) ways communities and individualsinteractwith air
pollution sensors and their data; (3) methods for understandingand managing
the quality of data from air pollution sensors;and (4) how sensors and sensor
networks compare to traditional air quality monitoring methods. Given the
potential for portableair pollution sensorsto enable communities to reduce
exposure andrisk, substantial engagement with community groups is
encouraged. Researchthat will advancethe ability of communities and
individualstotake actionto avoid air pollution exposureis of particularinterest.

2019

Experimental Interventions to
Facilitate Clean Cook stove Adoption,
Promote Clean Indoor Air, and
Mitigate Climate Change

ACE

SEM

This study will usepriceandsocial interaction experiments to providevaluable
information abouttechnical and behavioral dimensions of stoveadoption and
use. Climate modeling will providea realisticassessment of the range and
timeframe of foreseeable climate benefits resulting from widespread stove
adoption.The projectbuilds on preexisting partnerships with two Indian NGOs
already promoting stoves inrural communities to take advantage of existing
connections to stove-using households in diverse parts of India. Both NGOs are
well-established and well-staffed with gender- and caste-sensitive personnel
who will facilitate our entry into the complex socialterrain of rural India.

2016

A Non-targeted Method for
Measuring Multiple Chemical
Exposures among a Demographically

CSS

Topic 1

This grant will useenhanced biomonitoring methods to characterizechemicals
found ina racially diverse cohort of pregnant women. The results should show:
(1) whether pregnant women are exposed to more environmental organicacids

2014
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Diverse Population of Pregnant
Women in Northern CA

than previously understood, (2) whether there are racial or ethnic differences in
exposures, and (3) whether there are correlates with socio-economic status.
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Appendix B: ORD’s 16 Making a Visible Difference Communities

*Note: these efforts are in a variety of stages. Some are still more formative than others.

Region 1

Lawrence, MA - ORD will provide expertise and tools to Region 1 and local community to help
develop strategic water plan and green infrastructure for better CSO control, water quality
compliance, and also to evaluate and improve drinking water supply resilience for residents'
wellbeing.

Bridgeport, CT - ORD will provide expertise, data and tools to Region 1 and local communities
for climate vulnerability assessment and adaptation planning of wastewater infrastructure.

Region 2

Newark, NJ — The MVD project for Newark, NJ will include data and approaches from the EPA
Region, ORD, local community groups, and potentially state and other agencies. We plan to form
a collaborative partnership in order to leverage expertise and problem-solving experience in order
to improve local resiliency and to develop risk reduction actions.

Region 3

Newport News, VA - ORD will support Region 3 in conducting a cumulative risk assessment
associated with the port of Hampton Roads, VA.
0 ORD is also working with Region 3 in the Newport News/Norfolk area as part of the
Rockefeller 100 resilient Cities initiative.
Dover, DE - C-FERST, applying the successful approach from Region 10, doing community
outreach and engagement, and partnering with local community colleges and
universities. Translating success in Region 10 to other communities.

Region 4

N. Birmingham, AL — There are two portions to this Regional Sustainability and Environmental
Science (RESES, ORD-based competitive funding for collaborative projects) project: an
EnviroAtlas portion and a National Stormwater Calculator portion. ORD will collaborate with
the City of Birmingham and Jefferson County to obtain and input the county’s LIDAR data into
the Community Component of EnviroAtlas to provide high resolution data on ecosystem services
and community benefits specific to Birmingham. The City will use the results of the EnviroAtlas
analysis in their green infrastructure planning processes to gain a better understanding of how its
decisions can affect ecological and human health outcomes. The second portion is to add a
costing module to the National Stormwater Calculator (NSC) to assist the City in determining the
costs of various stormwater control measures. Originally, it was hoped that the RESES project
would allow the City to compare green and gray infrastructure options and develop a web
application for the NSC, but there are insufficient resources to accomplish this goal. These two
functions will be considered for later projects.
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Proctor Creek, Atlanta, GA - Green infrastructure HIA for the entire Proctor Creek Watershed.

Region 5

Mill Creek, Cincinnati, OH — The City of Cincinnati has already undergone a great deal of
transformation with regards to stormwater and developing a more sustainable community. In
2013, for example, they received approval from EPA to cancel their plans to build a 40 million
gallon tunnel in lieu of storm sewer separation and green infrastructure projects to reduce
stormwater entering the combined sewer system.

EPA Scientists are collecting hydrology and water quality data at a large Cincinnati green
infrastructure project at St. Francis Apartments where a 2-tiered parking lot has been converted to
extensive rain gardens. We have already provided pollutant concentration data into and out of the
rain gardens to Cincinnati’s Municipal Sewer District (MSDGC) to help inform their estimates of
pollutant load changes associated with green infrastructure. A report presenting and interpreting
the full data set from St. Francis will be completed as a final product of this study and share with
MSDGC and Region 5.

In addition to the St. Francis pilot study, ORD will contribute to a new pilot effort led by
Hamilton County to develop an incentive program for green infrastructure (rain barrels and/or
rain gardens) on private homeowner properties in the Kings Run area. Information from the
previous ORD Shepherd Creek study has already informed their current Kings Run proposal, and
we will continue to provide technical support and information as it is helpful to the process. For
example, new estimates of life cycle costs of the rain gardens and rain barrels from the Shepherd
Creek study are being developed. This information will be shared with Hamilton County and
MSDGC to inform their Kings Run planning process.

Milwaukee, WI - ORD's EnviroAtlas: application of community-scale coverage.

o0 EnviroAtlas is a collection of interactive tools and resources that allows users to explore
the many benefits people receive from nature, often referred to as ecosystem services.
Though critically important to human well-being, ecosystem services are often
overlooked. Using EnviroAtlas, many types of users canaccess, view, and analyze
diverse information to better understand how various decisions can affect an array of
ecological and human health outcomes.

SE Chicago, IL — Recently added to the ORD list. RARE-granted Village Green station at a
public elementary school and also developing educational outreach with those students.

Region 6

Alexandria/Pineville, LA - Working with Regional staff to enhance a sustainability assessment
to help local wood preserving operations to utilize sustainable materials management approaches
as well as performing ground water plume delineation and reviewing ambient and property line
air monitoring data.
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Crossett, AR - Cumulative risk assessment of paper plant-related pollution rippling through
urban environment and fish consumption

Region 7

Omaha, NE - The City of Omaha has demonstrated that a hybridized system utilizing both green
and grey infrastructure methods with the goal of reducing sewer overflows is the most efficient
and cost-effective approach to managing stormwater runoff. Specifically, the city is
demonstrating the utility from investigating soil properties (take strategic soil core samples) prior
to designing an infiltration-based Green Infrastructure (GI) technology for a specific area, plot or
property. Between 2012 and 2014 demonstration took place at sixteen study sites throughout
Omaha. This approach has been used to confirm and otherwise direct proper application and
location of the GI techniques at 23 sites in Omaha. Documentation and outreach materials,
describing these practices and results have been prepared and are being used by stakeholders. A
collaborative relationship between the Omaha public works, Nebraska Department of
Environmental Quality, University of Nebraska, USGS, EPA Region 7 and ORD have
contributed to understand Green Infrastructure and ultimately support the city’s CSO long term
plan which has direct impact on the community.

Additionally a demonstration Gl project was selected by the City of Omaha to investigate and
track through FY2017 the long term performance and natural dynamic properties of a specific
site. ORD and R7 are collaborating with USGS’s Nebraska Water Science Center developing,
implementing and documenting a monitoring strategy for showcasing environmental and
economic efficiencies of Gl for stormwater overflows. An EPA kiosk is set up at the University
of Nebraska, Omaha Extension. The kiosk is a communication tool between EPA and the
community to relay up-to-date information about the project and provide a resource for
understanding Gl technologies.

This MVD project will showcase the approach of designing and monitoring a Gl project from up
to 23 different sites in the Omaha community.

Region 8

Sun Valley, Denver, CO - Systems assessment of and recommendations for the Sun Valley
neighborhood around the light rail station. The goals for the neighborhood are to improve
connectivity, vibrancy, economic opportunities while maintaining cultural diversity and a sense
of place. ORD will use experience gained from the Durham, NC light rail study.

Region 9

Imperial Valley, CA - ORD will contribute expertise (and, if $ found, possibly loaned
equipment) to Imperial for air monitoring, with data communication and application
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Region 9 is looking to enhance an existing community air quality research study, which involves
distributing a large number (~30) of low cost particulate matter air monitors that report real-time
concentrations and do live-reporting of the data to the public. This existing study could be
strengthened in multiple different ways to have greater impact. Region 9 and ORD have had
multiple discussions on approaches to enhance the existing project and provide support to the
community.

Region 10

e N/NE Portland, OR - Holistic support for community needs - land use, brownfields, urban
waters, air, equity in development.

o0 Awarded RESES (Regional Sustainability and Environmental Science): Making a Visible
Difference in N/NE Portland: Engaging Communities; Using Citizen Science to Assess
and Address Children’s Environmental Health from Transit and Air Pollution; Paul is
working to integrate this into the whole Portland effort.
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Appendix C: Abbreviations used in document

ACE: Air, Climate and Energy Research Program, ORD, US EPA

ATSDR: Agency for ToxicSubstances and Disease Registry, US Department of Health and Human Services
BOSC: Board of Scientific Counselors—FACA group for Office of Research and Development, US EPA

CA: Cumulativeassessment

CBPR: Community-based participatory research

CCAT: Community Cumulative Assessment Tool

CEH: Children’s Environmental Health

CERI: Community Environmental Resilience Index

C-FERST: Community-focused Exposure and Risk Screening Tool

CHPAC: Children’s Health Protection Advisory Council —FACA group for Office of Children’s Health
Protection, US EPA

CITC: Community Involvement Training Conferences

C-LINE: Community Line-source screening level model to estimate air qualitynear roadways or other
“line” sources based on emissions inventories, meteorological data, and analytical models of air
dispersion

C-PORT: Community Port screening level modelto estimate air quality from line, point, and areasources
in port locations based on emissions inventories, meteorological data, and analytical models of air
dispersion

CRA: Cumulativerisk assessment

CRSI: Climate Resilience Screening Index

CSO: Combined seweroverflow

CSS: Chemical Safety for Sustainability Research Program, ORD, US EPA
EJ: Environmental Justice

EO: Executive (Presidential) Order

EPA: Environmental Protection Agency

FACA: Federal Advisory Committee Act of 1972

FR: Federal Register

FY: Fiscal year

Gl: Greeninfrastructure

HHRA: Human Health Risk Assessment Research Program, ORD, US EPA

HIA: Healthimpactassessment
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HSRP: Homeland Security Research Program, ORD, US EPA

HWBI: Human Well-Being Index

ICC: Ironbound Community Corporation, Newark, NJ

IHS: Indian Health Service

IOM: Institute of Medicine, National Academies of Science

IRIS: Integrated risk assessment system, HHRA / NCEA, ORD, US EPA

ISA: Integrated science assessment of NAAQS pollutants

KQ: Key question

LEO: Local Environmental Observer

MSGDC: Municipal sewer district of Greater Cincinnati

MVD: Making a Visible Difference implementation plan for EPA cross-cutting strategic goal
NAAQS: National Ambient Air Quality Standards

NACCHO: National Association of City and County Health Organizations

NACEPT: National Advisory Council on Environmental Policy and Technology

NAS: National Academies of Science

NCEA: National Centerfor Environmental Assessment, ORD, US EPA

NEJAC: National Environmental Justice Advisory Council

NEPA: National Environmental Policy Act of 1969

NICHD: National Institute of Children’s Health and Human Development, one of the NIH
NIEHS: National Institute of Environmental Health Science, one of the NIH

NIH: National Institutes of Health

NIMHD: National Institute of Minority Health and Health Disparities, one of the NIH
NRP: National Research Program

NSC: National Stormwater Calculator

OLEM: Office of Land and Emergency Management, formerly OSWER

ORD: Office of Research and Development, US EPA

PCB: Polychlorinated biphenyl organic chemical compound

PEP: Protecting Environmental PublicHealth projectin ACE program, ORD, US EPA
PFC: Properfunctioning condition—method for evaluation of ecological condition
PPRTV: Provisional peer-reviewed toxicity value

RESES: Regional Sustainable Environmental Science awards funding (internalto EPA) for ORD-Regional

collaborative projects, SHC, ORD, US EPA
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RETIGO: Real-time Geospatial Data Viewer

RFA:Requests forApplications for grant solicitations

SAB: Science Advisory Board FACA for US EPA

SHC: Sustainable and Healthy Communities Research Program, ORD, US EPA

SSWR: Safe and Sustainable Water Resources Research Program, ORD, US EPA

STAR: Science to Achieve Results granting program, ORD, US EPA

STEM: Science, Technology, Engineering, Mathematics education

StRAP: Strategic Research Action Plan (foreach of ORD’s National Research Programs)
TEK: Traditional ecological knowledge, usually refers to knowledgeresidingin tribal communities
T-FERST: Tribal-focused Environmental Risk and Sustainability Tool

TMDL: Total maximum daily load for water-borne contaminants

TWBI: Tribal Well-Being Index

US EPA: United States Environmental Protection Agency

USET: United Southernand Eastern Tribes

USGS: United States Geological Survey

WHO: World Health Organization
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