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Executive Summary

Cleanup of contaminated sites focuses on activities needed to minimize risks of contaminants to human
health and the environment. As part of necessary efforts during contaminated site cleanups, an
ecological risk assessment (ERA) is conducted to examine the extent of potential contamination and
evaluate risks to the environment. In the Superfund context, an ecological risk assessment is a
qualitative or quantitative appraisal of the actual or potential impacts of contaminants from a hazardous
waste site on plants and animals other than humans and domesticated species (USEPA, 1997).

The U.S. Environmental Protection Agency (EPA) has been applying ecosystem goods and services (EGS)
concepts — the benefits we get from nature — in contaminated site cleanups for more than a decade.
Recently, an EPA Superfund Technical Liaison Research (STLR) project focused on the incorporation of
existing EPA/Office of Research and Development (ORD) EGS tools and concepts into the established
ERA process. This effort examined potential strategies for employing EGS tools and concepts to enhance
potential ERA outputs.

Although ecological and human health risk assessments are largely separate undertakings, one
distinctive feature of EGS is that they are able to crosswalk ecosystem quality to human health and well-
being. As such, EGS can provide a profound enhancement to any assessment because they bridge the
ecosystem-human health divide. Thus, incorporating EGS into the ERA process has the potential to
improve the environmental and socio-economic outcomes of contaminated site cleanup. As such, there
is a need for site-specific examples that incorporate EGS into the ERA process for risk assessors and
other technical staff to be able to routinely incorporate nature’s benefits to humans into the
investigation, analysis, risk assessment, and remedial decisions of hazardous waste sites. In order to
effectively incorporate EGS into the hazardous waste site remedial process, risk assessors will need the
buy-in, support, and understanding of their project managers and upper management, and in some
cases, resources provided by federal and private contractors.

Overall, these tools and approaches could be useful for ERAs in contaminated sites to achieve better
outcomes and enhance community engagement and support. Until recently, there had been no EGS-
focused coordination or training for ERA practitioners, Remedial Project Managers, Community
Involvement Coordinators, etc. Future work should focus on providing site-specific examples of
incorporating EGS concepts and tools into ERAs focused on: (1) developing real site examples of
operationalizing certain EGS-based tools, models, and assessment endpoints in ERAs conducted at
Superfund fund-lead sites; and (2) providing evidence and framework for others, including state and
tribal environmental agencies, to potentially utilize these examples at Responsible Party (RP)-led
Superfund sites and regional Resource Conservation and Recovery Act (RCRA) sites. Additional outreach
to relevant local, state, and federal stakeholders on EGS tools development and application at
hazardous waste sites should be conducted. Additionally, trainings and informational webinars should
be developed and conducted to provide more awareness of EGS tools, their potential benefits, and
examples of their applications.



Introduction

Background

The U.S. Environmental Protection Agency (EPA) has been applying ecosystem goods and services (EGS)?

concepts in contaminated site cleanups for more than a decade. The EPA’s Science Advisory Board (SAB)
in 2009 identified potential connections between the use of EGS concepts and approaches and steps in
remediation and redevelopment processes (USEPA, 2009). As summarized in Harwell et al. (2021), the
SAB recommended integrating EGS assessments into multiple stages of a contaminated site cleanup
effort. In 2015/2016, EPA efforts focused on developing generic guidelines for incorporating EGS into
ecological risk assessments (ERA) through the development and application of Generic Ecological
Assessment Endpoints that incorporate EGS in ERA (USEPA, 2015; Munns et al., 2016). Other work has
applied EGS concepts in contaminated site cleanups, including in Beneficial Use Impairment
Assessments for the Great Lakes Areas of Concern (Angradi et al., 2016; Williams and Hoffman, 2020),
and the development and retrospective application of a generalizable framework for considering EGS in
contaminated cleanups (Harwell et al., 2021), and the value-added aspects that EGS consideration can
bring to monitoring design and subsequent assessments (Harwell et al., 2022). These advancements
provide inspiration and opportunities to explore options for operationalizing EGS in risk assessments of
hazardous waste sites.

An EPA (2016) report, Generic Ecological Assessment Endpoints (GEAE) for Ecological Risk Assessment
(2nd Edition) with Generic Ecosystem Services Endpoints, was developed “to assist EPA risk assessors
conducting ecological risk assessments in considering ecosystem services when selecting assessment
endpoints. Incorporating ecosystem services endpoints in ecological risk assessments can make the
assessments more relevant to decision makers and stakeholders with concerns more oriented toward
societal outcomes. Ecological risk assessments that include ecosystem service endpoints provide more
useful information to economists who perform benefit-cost analyses, relative to conventional endpoints
alone. Assessing risks to ecosystem services can highlight potential assessment endpoints that are not
considered in conventional risk assessments such as flood control, nutrient cycling, carbon
sequestration, and soil formation.”

In April 2022, Executive Order 14072, Strengthening the Nation’s Forests, Communities, and Local
Economies? was signed, focusing on identifying “key opportunities for greater deployment of nature-
based solutions across the Federal Government, including through potential policy, guidance, and
program changes.” Notably, EO 14072 Section (b) charges the Office of Management and Budget (OMB)
with issuing “guidance related to the valuation of ecosystem and environmental services and natural
assets in Federal regulatory decision-making.” Such OMB guidance will increase the relevance and
significance of efforts to use EGS in contaminated site ERAs by providing concrete ways of incorporating
the value of EGS during decision-making points of the cleanup process.

Although EGS-based tools have been used to produce environmental benefits at Superfund sites (e.g.,
Coeur d’Alene River and Lower Darby Creek; Harwell et al., 2021), currently no examples or applications
exist that demonstrate how EGS-based tools, models, and assessment endpoints can be used in ERAs at

2 See https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-
strengthening-the-nations-forests-communities-and-local-economies/
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Superfund fund-lead sites. Further, there is no guidance or legal requirement that the potentially
responsible parties (PRPs) for PRP-led Superfund or RCRA Corrective Action sites incorporate EGS
concepts and tools into any aspect of site investigation and remediation. Thus, at present EPA can only
encourage PRPs to incorporate EGS concepts and tools by explaining the benefits of their use and
application.

Contaminated Site Cleanups and Ecological Risk Assessments

Fundamentally, cleanup of contaminated sites focuses on activities needed to minimize risks of
contaminants to human health and the environment. As part of necessary efforts during contaminated
site cleanups, an ERA is conducted to examine the extent of potential contamination and evaluate risks
to the environment. In the Superfund?® context, an ERA is a qualitative or quantitative appraisal of the
actual or potential impacts of contaminants from a hazardous waste site on plants and animals other
than humans and domesticated species (USEPA, 1997).

Ecological risk assessments for contaminated site cleanups are generally conducted using a phased
approach — a screening-level ecological risk assessment (SLERA) often followed by a baseline ecological
risk assessment (BERA). In SLERAs, the potential for adverse effects to ecological entities are evaluated
using conservative, site-specific exposure scenarios (e.g., maximum measured media concentrations)
and generic screening benchmark values. The exposure and effects of site related stressors
(contaminants for Superfund contexts) on ecological entities are also evaluated in BERAs but they are
analyzed using more refined, detailed, and/or targeted site-specific physical, chemical, and biological
data and field and/or laboratory studies (USEPA, 2008).

The risk assessment team decides that either the SLERA is adequate to determine that ecological threats
are negligible, or that the process should continue to a more detailed BERA. In the latter case, the SLERA
serves to identify exposure pathways and preliminary contaminants of concern for the BERA, and it
reduces the scope of the BERA by eliminating those contaminants and exposure pathways that pose
negligible risks (USEPA, 1997). The results of the baseline risk assessment inform remedial alternatives
development during the Feasibility Study by helping establish acceptable exposure levels.

Superfund Technical Liaison Research Project

An FY21 Superfund Technical Liaison Research (STLR) project examined the incorporation of existing
EPA/Office of Research and Development (ORD) EGS tools into the established ERA process. The
potential for employing EGS tools to enhance potential ERA outputs was explored through a facilitated,
EPA workshop held on February 28, 2022.

The workshop focused on:

31980 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA; 42 U.S.C. § 9601 et seq.)
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1) Enhancing Superfund ERA output usefulness (as well as ERA outputs for other EPA hazardous
waste cleanup programs under Resource Conservation and Recovery Act (RCRA)*, Brownfields®,
and Great Lakes Water Quality Agreement (GLWQA)®) during remediation decision-making
through incorporating EGS approaches and assessments into the existing ERA process; and

2) Demonstrating EGS concepts and tools and discussing of operationalization of EGS-based
concepts and tools in the ERA process.

As recommended in the Executive Summary of USEPA (2015), “In addition to research, training
opportunities for ecological risk assessors and risk managers are necessary to enable them to
understand better how ecosystem services can be used in the ERA and decision-making processes.” The
STLR workshop, along with two informational webinars held separately for project managers and risk
assessors, helped to serve that purpose.

The STLR workshop was devised and planned by the Ecological Risk Assessment Forum’s (ERAF’s)’
Ecosystem Goods and Services for Directing and Communicating Ecological Risk Workgroup (ERAF EGS
WG). This workgroup is composed of USEPA regional ecological risk assessors from EPA Regions 1, 2, 3,
7, and 9 and ORD scientists and managers from the Center for Environmental Measurement and
Modeling (CEMM), Center for Environmental Solutions and Emergency Response (CESER), Center for
Public Health and Environmental Assessment (CPHEA), Center for Computational Toxicology and
Exposure (CCTE), Office of Science Advisor, Policy, and Engagement (OSAPE), Office of Resource
Management (ORM), and Sustainable and Healthy Communities (SHC) National Research Program. The
goals of this workgroup were to provide information and resources on EGS-based concepts and tools to
Superfund and RCRA human health and ecological risk assessors, project managers, and other support
teams (e.g., Community Involvement Coordinators) and to delineate how EGS-based tools and
assessment endpoints can be incorporated in the ERAs of hazardous site investigations. For this
workshop, four EPA EGS tools were examined in greater detail: National Ecosystem Services
Classification System Plus (NESCS Plus); Final Ecosystem Goods and Services Scoping Tool (FST);
EnviroAtlas; and EcoService Models Library (ESML).

The objective of the STLR workshop was to help fill information gaps and establish nexuses between ERA
and EGS by introducing new and innovative approaches to develop EGS-specific tools and apply them to
hazardous waste site ERAs. These approaches will help promote the overall goal of incorporation of EGS
in the ERA and decision-making processes used in contaminated sites remediation and redevelopment.
Site examples of operationalizing certain EGS-based tools, models, and endpoints in ERAs can provide
reference examples and frameworks for others (e.g., regional or state site managers, risk assessors,
PRPs) to utilize. The aggregated and organized ERA/EGS information and highlighted major nexuses will
facilitate the generation of example applications of EGS enhanced ERAs at contaminated sites. These

41976 Resource Conservation and Recovery Act (RCRA; 42 U.S.C. 82 § 6901 et seq.)

52002 Small Business Liability Relief and Brownfields Revitalization Act (Brownfields; Pub. L. 107-118, 115 stat.
2356)

61987 US-Canada Great Lakes Water Quality Agreement (GLWQA) identified Areas of Concern and Beneficial Use
Impairments.

7 The ERAF is a group of EPA risk assessors from Regional and Headquarters Offices that addresses ecological issues
pertaining to hazardous waste sites.
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examples will then serve as references or case studies that will illustrate how EGS can be incorporated
and will demonstrate the resulting enhanced socio-economic ERA relevance. This should lead to wider
usage of EGS models, assessment methodologies, and other tools. It is important to acknowledge that
there are numerous other ecosystem services tools (e.g., Bagstad et al. 2013), EGS classification systems
(e.g., Finisdore et al. 2020), and related biodiversity tools (e.g., the Map of Biodiversity®) available for
consideration. While this workshop examined USEPA tools, the approach presented would work for
other tools, frameworks, and decision support systems, such as the US Fish and Wildlife Service’s
Information for Planning and Consultation tool®.

Researchers provided workshop presentations on:
e Generic Ecological Assessment Endpoints (GEAEs);
e Acrosswalk of EGS and ERA;
e An ORD EGS Tool Portal (currently under development); and
e  Four publicly available ORD tools:
the National Ecosystem Services Classification System Plus (NESCS Plus)?’;
the Final Ecosystem Goods and Services (FEGS) Scoping Tool (FST)!
the EnviroAtlas*?; and
the EcoService Models Library (ESML)®.

O O O O

Workshop participants included EPA Superfund and RCRA ecological risk assessors and project managers
from all 10 EPA Regions, as well as Regional Brownfields project officers, Superfund On-Scene
Coordinators, and Community Involvement Coordinators. Participants from EPA Headquarters included
scientists from Office of Superfund Remediation and Technology Innovation (OSRTI) and Environmental
Response Team (ERT), both within Office of Land and Emergency Management (OLEM) and from Office
of Site Remediation Enforcement (OSRE) within Office of Enforcement and Compliance Assurance
(OECA). Participants from ORD included representatives from CEMM, CESER, CPHEA, CCTE, OSAPE,
ORM, and the SHC National Research Program.

8 See https://www.natureserve.org/map-biodiversity-importance

9 See https://ipac.ecosphere.fws.gov/

10 See https://www.epa.gov/eco-research/national-ecosystem-services-classification-system-nescs-plus
11 See https://www.epa.gov/eco-research/final-ecosystem-goods-and-services-fegs-scoping-tool

12 see https://www.epa.gov/enviroatlas

13 See https://www.epa.gov/eco-research/ecoservice-models-library
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EPA's Ecosystem Services Tools

Relevant EGS Tools at EPA

Over the past two decades, EPA researchers have led the development and application of a number of
EGS-related tools (for overview of EPA EGS research, see Harwell and Jackson, 2021). While an individual
tool may have been developed for a specific purpose/application, researchers are exploring how to
translate both EGS concepts and tools for applications across a range of decision-making contexts. From
this perspective, a crosswalk between EGS tools and steps in a contaminated site ERA framework can
advance ERA science. An initial crosswalk table examining EPA EGS tools (Table 1) was developed by
Maurice et al. (2019). The Decision Questions column includes example questions that might be asked
for any given decision context. They are intended to prompt discussion with the decision
makers/stakeholder groups to both increase thinking about what types of EGS are relevant to consider
and to translate that information to understand which tool might be most relevant.

ERA Phases Example EGS Topics and Activities Some Potential EPA EGS Tools Decision Questions
. ¢ Whoare the stakeholders and what are their relative standings and levels of impact?
® FEGS Scoping Tool o X . .
. - ¢ Do EGS classification systems help with selection, completeness, and comparability
Planningand . - ¢ FEGS Classification System 3
5 ¢ |dentify EGS insite landscape . . P across assessment endpoints?
Scoping ¢ National Ecosystem Services Classification . . - . §
¢ Would inclusion of EGS facilitate broader conversation with stakeholders and
System-Plus (NESCS-Plus) X R § R
include ecosystem structure, function and benefits they had not considered?
® FEGS Scoping Tool
. . . . -
o Describe EGS benefits * EcoService Model\s L\blrary (ESML) o Whatresources have stakeholders indicated are important for protection?
Problem - y y ¢ Eco-Health Relationship Browser ¢ What health concerns do they have?
. o Estimate magnitudes of EGS benefits . o
Formulation + Incorparate EGS into conceptual site model (CSM) ¢ EnviroAtlas & Has there been prioritization by stakeholders?
P P o Decision Analysisfor a Sustainable o What do spatial data-layers tell us about the site and it's surrounding area?
Environment, Economy, and Society (DASEES)
o Evaluate potential EGS/site contaminants connectivi
? ) b . . y ¢ EcoService Models Library (ESML) & Are EGS attributes quantifiable (i.e., can they be measured or modeled)?
¢ Evaluate potential effects of site contaminants on EGS X o K .
- o ¢ EnviroAtlas o Which indicators might serve as proxy for assessing classes of EGS?
¢ Evaluate EGS condition (functionality, impairment level) . "
. - ¥ . * EPAH20 Tool ¢ What spatial and temporal factors need to be considered?
¢ Evaluate EGS resilience/vulnerability to site contaminants X . § i R
. . X * Rapid Benefit Indicators (RBI) Approach o (Can EGS related ecological receptors be aggregated in space or across
Analysis o Calculate EGS cost savings and other benefits . .
. ¢ Visualizing Ecosystem Land Management contaminants?
o Assess EGS capacity (type, temporal, seasonal) . . . y . .
0 [ooms EE e o e Assessments (VELMA) Model ¢ What are the estimated differences in benefits between multiple future scenarios?
? & Causal Analysis/Diagnosis Decision ¢ How do upstream and downstream areas affect or are affected by the site?
0 Aol eI G Gt Information System (CADDIS) ¢ How might benefits be valued?
o |dentify key features or parameters to protect EGS benefits Y E '
. » Compare costs and benefits of EGS . ECO.SEN\'CE Models Library (ESML) ¢ Would EGS help W\'tr.\ risk character\'zat\'.on olf aggrega.te and cumulative risk?
Risk o . o EnviroAtlas o (Can costsand benefits be compared using similar units of measure?
.. |e Characterize site contaminantthreats to EGS N
Characterization o Characterize EGS impairment level by site contaminants |- SO el 0 UNEem e e,
P v * Rapid Benefit Indicators (RBI) Approach o Which beneficial uses might be impacted or restored?
i isi ?
R\s&f o Articulate EGS benefits and costs o Allof the above ¢ WhatEGS do decws.mn makers and stakeholders care.about.
Communication o How do EGS contribute to human health and wellbeing?

Table 1. Crosswalk between EGS Topics/Activities/Tools and ERA Phases. From Maurice et al. (2019)

While there are many EPA EGS tools available, including many developed outside of EPA, the STLR
project examined four EGS tools for their utility in advancing ERA science: NESCS Plus; FEGS Scoping Tool
(or FST); EnviroAtlas; and ESML. Information about the tools and their use in relation and relevance to

ERA is presented below.

National Ecosystem Services Classification System Plus (NESCS Plus)

The EPA has developed the NESCS Plus for classifying benefits to human communities from nature
(Newcomer-Johnson et al., 2020). A well-defined framework for classifying EGS is essential for


https://www.epa.gov/eco-research/national-ecosystem-services-classification-system-nescs-plus-case-studies

systematically identifying and tracing these linkages. The NESCS Plus includes a suite of definitions and a
classification system that can:

e identify and classify what matters directly to people;
e be applied at multiple spatial scales;
e promote interdisciplinary communication about the nature of EGS; and

o facilitate development of biophysical metrics that could be measured to link EGS to human well-
being.

As solely a classification system, the NESCS Plus only provides the framework for analyzing how, and
how much, changes to ecosystems impact human welfare, rather than being a tool used to conduct such
analyses. Through establishing the framework for analyses, the NESCS Plus enables the analyses for
various types of environmental management actions, policies, and regulations.

From the start, quantifying (and where feasible, valuating) how much changes in an ecosystem can
impact human well-being requires identification of the relevant final EGS (those that directly benefit
people). The NESCS Plus facilitates these analyses by enabling the analyst to answer four questions
about the final EGS: Where? What? How? and Who? Through a user navigating these questions for their
given decision context/location, the NESCS Plus generates a list of potential final EGS that are applicable
to that decision context/location.

The first step in using the NESCS Plus is determining how to query the tool. The user has two initial
choices, i.e., “Browse Core Options” (Figure 3a-c) or “Query All Options” (Figure 4a-b).

Browse Core Options Query All Options Which search is best for me?

Click the colored banners to select checkboxes for the classes and subclasses to be included in your query. After finalizing your selections, click on the "Query
Data" button to view the results of your query.
If you would like to download the results to a spreadsheet file, click on the "Export” button.

+ Where? (Code: WWW)

+ What? (Code: X)

Please choose one:  Which search is best for me?

) Dpirectuse/user | (| Beneficiary

FIGURE 3A



Please choose one:  Which search is best for me?

‘ + Who? (Code: ZZZZ) ‘

FIGURE 3B

Please choose one: Which search is best for me?

Query Data

FIGURE 3C

Figure 3. The NESCS Plus query option of “Browse Core Options” (A) allows the user to navigate a core set of
potential results by selecting among a suite of options for Where?” and “What?”, followed by (B) choosing the path
of a “Direct Use/User” allowing the user to choose among “How?” and “Who?”, or choose the path of a (C)
“Beneficiary” to complete the query for a different coding of “How?” From Newcomer-Johnson et al. (2020).

Both approaches in (B) and (C) are designed to support a comprehensive accounting of the different ways in which
humans benefit from ecosystems. Regardless of the search selected, you will receive results for Direct Use, Direct
User, and Beneficiary classes.

The “Direct Use/User” approach (B) uses the North American Industrial Classification System (NAICS) system - the
standard used by U.S. federal statistical agencies in classifying business establishments - to classify Who?” (i.e.,

identify the Direct User) and offers an easy link to other information systems that use NAICS categories or codes to
classify economic or other data.

The “Beneficiary” approach (C) is simpler because it only contains one component, and thus it may be more
intuitive, especially for users that have less experience with NAICS.




Which search is best for me?

Browse Core Options

Pick one element from each of the four lists below to specify a 4-component Final Ecosystem Service (FES). Click on the "Add" button to add your
selection to the table below. Repeat this process to add each additional 4-component FES of interest to the table.
All fields required

Select

Ecological End-Product (Code: X)

Select

Select
Direct User (Code: ZZZZ)

Select

Add

FIGURE 4A

ALLITIUS T U T

Select -

Agquatic

.

Aquatic - Open Water

Aguatic - Open Water - Rivers and Streams

Aquatic - Open Water - Lakes and Ponds

Aquatic - Open Water - Near Coastal Marine and Estuaries

Aquatic - Open Water - Open Oceans and Seas

Bmacmiin \iiaklewmale

FIGURE 4B

Figure 4. The NESCS Plus query option of “Query All Options” allows the user to (A) navigate the full suite of

potential results by selecting drop-down options among a series of four lists: Environment (shown in B), Ecological

End-Product, Direct Use, and Direct User.

A more detailed description is provided in Newcomer-Johnson et al. (2020).
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An example of the NESCS Plus output is shown in Figure 5. The structure of the NESCS Plus output is
intended to help the user trace a chain of interest. This is the results of the Workshop case study
described below and in Appendix 2.

L3 C & geopubepagownescs/application/multipleCuery a & & » & i
B oapps @ PEso i Rewmitors [ Faciey [ Wesher @ 500060 i SHCRES @ RARD @ Dep it W Clashisic [ SeeTamettt ) Suser @ Humiome @ Vimusic . Gther bookmars | [B] Feading st
i Direct pir
NESCS Plus 1D " User Use
(WWWLXLYYYY. ZZ2Z) @ Subclass sul
1(zz) i
Real Estate
111.3.110v.1531 Industry Rental and Real
Leasing
Real Estate Rent
111.3.1107.1332 Industry Rental and Leas
Leasing Servi
111.3.110v2111 Households | Households | Hous
1113.111v.2111 Households | Households | Hous
111.3.111¥.2111 Househelds | Households | Hout
| 1314 3083114 Households | Households | Hous ™

Figure 5. Example of NESCS Plus output for the Workshop case study (Appendix 2).

Final Ecosysterm Goodss and Services Scoping Tool (FST)

Successful ecosystem-based assessment, protection, and revitalization approaches have advanced both
a social-ecological approach to systems thinking and the application of principles of structured decision
making. The FST tool is a decision support tool designed to help decision makers in the early stages of
their efforts by providing a transparent, repeatable, defendable approach for identifying and
prioritizing stakeholders, the ways in which they use the environment (their beneficiary roles), and the
most relevant environmental attributes necessary to realize those uses. Once decision makers know
how stakeholders are benefiting from the environment, they can be included as part of a larger set of
decision criteria (e.g., measures of cost, human health impacts, etc.) for evaluating tradeoffs across
mitigation and remediation options. This scoping tool uses a tiered multi-criteria decision analysis
approach (Sharpe, 2021) in which an initial prioritization of stakeholder groups is used to prioritize their
beneficiary roles and environmental attributes of interest. The tool can be used with stakeholders for a
given decision context and thus help with stakeholder communication and engagement.

When users open the FST, they are shown a set of criteria for use in prioritizing stakeholder groups
(Sharpe et al., 2021). Users are asked to weight each criterion for their relative importance for
distinguishing among stakeholder groups. They are then asked to score each stakeholder group on that
criterion. Weighting the criteria is a subjective decision, scoring the groups on those criteria should not
be. For example, although different decision makers may disagree on how influential the criterion of
economic interest should be in distinguishing among groups, it should be clear whether any given
group has an economic interest in the outcome of a decision. The tool provides definitions and scoring
metrics
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for the criteria. The combination of the weights and the scores are responsible for the first output —a
chart showing the relative priority of the stakeholder groups as well as information on how each
criterion is influencing that prioritization (Figure 6). See Sharpe et al. (2021) for an in-depth description.

Stakeholder Prioritization &
.Impa(:t

[ influence
M interest
Urgency
[ Proximity
. Economic
[ |Rights
WrFaimess
B Underrepresented

Group 1

Group 2

Group 3

6 2 1‘U l|5 2‘0 2|5 3‘0 3|5 4|0 4|5 5|U 55 GIO é5 ‘

Figure 6. Example of the FST stakeholder prioritization output for three different stakeholder groups (Group 1, 2,
and 3). The length of each bar reflects the relative priority of each stakeholder group as a result of how each
criterion was weighted and each stakeholder group scored. The x-axis indicates the relative priority of each group.
Each color represents a different prioritization criterion (see legend). The width of each color reflects how much the
group’s score for that criterion contributes to the group’s overall priority.

In the second portion of the tool, users are asked to identify, by percentage, the ways in which each
stakeholder group benefits from the environment. This step uses the defined beneficiary classes and
subclasses from NESCS Plus as options to choose from. The output is a beneficiary profile, weighted by
the stakeholder prioritization, for the decision context (Figure 7). This allows users to capture a
comprehensive set of site benefits, identify priority uses, and find common interests across stakeholder
groups. A more detailed description is provided in Sharpe et al. (2021).
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Beneficiary Prioritization &

W Group 1
W Group 3
.Grﬂup 2

Energy Generators

Municipal Drinking Water Plant Operators

Residential Property Owners

Transporters of People

Experiencers / Viewers

Hunters

Anglers

Waders / Swimmers / Divers

Boaters

Students and Educators

People Who Care

Figure 7. Example of the FST beneficiary prioritization output for the stakeholder groups in Figure 6. The width of
each bar reflects the relative priority of each beneficiary group as a result of how much that beneficiary group is
represented in each stakeholder group (see legend). For example, stakeholder Group 2 includes the beneficiary
groups energy generators, municipal drinking water plant operators, residential property owners, transporters of
people, waders/swimmers/divers, and boaters. The x-axis indicates the relative priority of each beneficiary group.

In the final portion of the tool, users are asked to identify, by percentage, the aspects of the
environment that each beneficiary group relies upon. This step uses the defined environmental end-
product classes and list of environmental attributes from the NESCS Plus as options to choose from. The
output identifies key environmental attributes, weighted by the beneficiary prioritization, for the
decision context (Figure 8). This allows users to identify the most relevant aspects of the environment
and why those aspects are valued. This allows decision makers to choose meaningful ways of
incorporating those valued uses in decision making. For example, although agricultural beneficiaries and
recreational beneficiaries may both be concerned with water quality, the meaningful metric when
tracking the impacts of a project on water quality would likely be different between those beneficiaries.
From a project team/management perspective, these differences might change which endpoints to look
at (e.g., different GEAE), inform the consideration of remediation options (e.g., Harwell et al., 2021), or
influence how to think about EGS-related monitoring elements (e.g., Harwell et al. 2022).
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Environmental Attribute Prioritization %

Agricuttural
[ commercial / Industrial
.Governmental I Municipal / Residential
[l Transportation

Subsistence
B R=creational
[ inspirational

Learning
WlNon-Use

‘Water Quality

Water Quantity

Water Movement

Fauna Community

Edible Fauna

Flora Community

Sounds

Scents

Viewscapes

Ecological Condition

Floeding

Figure 8. Example of the FST environmental attribute prioritization output for the beneficiary groups in Figure 7.
The width of each bar reflects the relative priority of each attribute as a result of how much that attribute is valued
by each beneficiary group. The results are displayed as the aggregated beneficiary classes (see legend) rather than

then subclasses used in Figure 8 to improve the figure’s legibility. For example, the commercial/industrial
beneficiary class relies upon two of the 11 identified environmental attributes (water quality and water movement).
The x-axis indicates the relative priority of each attribute.

The FEGS Scoping Tool provides an essential methodology to sort, organize, and evaluate the complex
array of stakeholders, their respective interests and priorities, and environmental resources and
attributes, in order to identify meaningful and actionable EGS decision criteria.

EnviroAtlas

The EnviroAtlas is a data-rich, web-based decision support tool that provides geospatial data, easy-to-
use tools, and other resources related to EGS and their chemical and non-chemical stressors (Pickard et
al. 2015). It also demonstrates the linkages between EGS and human health and allows users to assess
equity related to the provisioning of EGS. It can be used by federal and state agencies, tribes, non-profit
organizations, communities, industry, and individuals to help inform policy and planning decisions
related to the ERA paradigm. It can also be used by academics and educators as a source of data and as
a teaching tool. The tool can be used with stakeholders for a given decision context and thus help with
stakeholder communication and engagement for a given decision context.

Many of the data sets contained within the EnviroAtlas have been developed specifically for the
EnviroAtlas. The EnviroAtlas contains two primary tools: An Interactive Map, which provides access to
500+ environmental and demographic maps and an Eco-Health Relationship Browser, which displays
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evidence from hundreds of scientific publications on the linkages between ecosystems, the services they
provide, and human health.

In addition to the two main tools, the EnviroAtlas website contains an abundance of background
information on EGS, tutorials and guides on how to use the EnviroAtlas, educational modules designed
for use in the classroom, more information about the EnviroAtlas data, and technical resources for more
experienced users.

The Eco-Health Relationship Browser (Figure 9) contains a literature review of over 1,000 articles
investigating the relationships between ecosystems, EGS, and human health. The user can start their
investigation with a human health outcome, an EGS, or an ecosystem. Designed with utility in mind, the
Eco-Health Relationship Browser is an informational tool that can help researchers find articles and
inform decision-makers about possible public health outcomes associated with their decisions. Users
can click on the bubbles or the linkages, learn about the relationships, and view the supporting
literature. The bubbles and lines provide a way for the user to better focus on potential causal chains of
interest. A more detailed description is provided in Jackson et al. (2013).

Eco-Health Relationship Browser
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Figure 9. EnviroAtlas EcoHealth Relationship Browser

The Interactive Map (Figure 10) is an easy-to-use data discovery and display tool providing users easy
access to over 500 environmental and demographic maps (data layers) within EnviroAtlas. The map
layers are organized into themes: EGS and Biodiversity (green background in map table of contents);
Pollution Sources and Impacts (mauve background); People and Built Spaces (blue background); and
Boundaries (grey background). Each of the map layers in the EGS and Biodiversity theme is tagged with
one or more of their related EGS benefit categories: Clean Air; Clean and Plentiful Water; Natural Hazard
Mitigation; Climate Stabilization; Recreation, Culture, and Aesthetics; Food, Fuel, and Materials; and/or
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Biodiversity Conservation. The Pollution Sources and Impacts theme includes sites such as RCRA and
Superfund sites regulated by EPA. A demographic widget provides access to many data layers derived
from U.S. Census data. These data layers provide a means to assess equity.

The data available includes data for multiple extents and resolutions including many data layers
available for the conterminous United States at either a 30 x 30 square meters resolution or summarized
by medium sized watersheds. Finer resolution data are also available for over 1,400 municipalities and
towns across the United States and are based on one-by-one square meter land cover (meaning there is
a data point for every square meter on the ground).
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Figure 10. EnviroAtlas Interactive Map, map displayed i§ Showing soil loss avoided due to natural vegetation.
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The Interactive Map includes a tour, featured collections of data for targeted uses, two time series
widgets for investigating climate change scenarios, analysis tools, and more. A Dynamic Data Matrix
provides another way to browse data layers and documentation via a table format. Both the Interactive
Map and the Dynamic Data Matrix can be sorted, searched, and filtered to make it easier for user to find
their data of choice. A more detailed description is provided in the resources on the EnviroAtlas home

page.

EcoService Models Library (ESML)

The ESML is an online database of more than 270 ecological models for estimating the production of
ecosystem goods and services. The ESML contains detailed descriptions for each model to helps users
find, examine, and compare models so that they can understand how the models work and decide if
they want to use them. Scientists across government, academia, and business develop computational
models that describe ecosystem processes that yield EGS. The ESML compiles information about
ecological models in a single, easy-to-use location providing detailed model descriptions to help users
identify the best model for a given situation. The ESML contains >50 individual descriptors for each
model, covering purpose, approach, and environmental use (such as EGS) using the NESCS Plus and the
Common International Classification of Ecosystem Services (CICES) systems, and is searchable by the
type of environment modeled, location, or EGS. The ESML also includes variable relationship diagrams
that show logical relationships between variables. A more detailed description is provided in the
resources on the ESML home page.

Recently, a “Hazardous Waste Site ERA” filter was added to the ESML to provide hazardous waste site
ecological risk assessors as well as interested project managers and stakeholders, a guide to navigate the
ESML. This filter helps facilitate incorporation of EGS (using the Generic Ecological Assessment
Endpoints) into ERA by enabling streamlined identification of applicable EGS-related models. Application
examples of the filter include supporting context establishment for revitalization or reuse plans
development and supporting identification of potential community benefits associated with, and
created or enhanced by, some remedial options. The goal of the ESML Hazardous Waste Site ERA filter is
to maximize ecosystem generated community benefits gained during cleanup activities.

The ESML allows the user several starting options (yellow highlighted menu buttons toward the top of
the ESML home page depicted in Figure 11), consisting of:

e Searching for models;

e (Creating a receptacle to collect user-defined ESML model information;
e Learning resources; and

e Viewing of the full ESML data map.

The “Hazardous Waste Site ERA” filter can be accessed by navigating to the Search Ecological Models

(EMs) webpage by selecting “Search EMs” followed by selecting “Hazardous Waste Site ERAs” in the left-
side drop-down menu (highlighted in yellow in Figure 12).
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A searchable database of ecological models for estimating
the production of ecosystem goods and services.
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Figure 11. The starting screen (yellow highlight added) for the EcoService Models Library.
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Figure 12. The “Hazardous Waste Site ERA” filter (yellow highlight added) that can be used to help screen

candidate models in the EcoService Models Library.




Workshop

Logistics

The workshop brought together environmental risk assessors at EPA headquarters and within the
Regions along with ORD scientists and staff with expertise in EGS. The workshop planning group
identified the following desired outcomes for the workshop:

e Convincingly articulate the value of incorporating EGS in contaminated site SLERA and BERA;

e Increase awareness and understanding of EGS relevant tools available;

e Explore potential insertion or leverage points to incorporate EGS into a SLERA and BERA; and

e lllustrate the potential use and value of EGS tools and outcomes via a concrete and realistic
contaminated site case study.

To achieve these outcomes, the workshop planning group identified several needs and activities:

1. Describe how the workshop fits within the larger effort to incorporate EGS into remedial efforts
across the remedial programs from site investigation to remedial design and construction.

2. Explicitly state the value of incorporating EGS into ERA and explicitly crosswalk the ideas
between EGS generally and ERA specifically and share possible EGS endpoints for human well-
being.

3. Bringrisk assessors and EGS tool experts together to make crosswalks explicit and tangible by
discussing how four EGS tools might be applied to steps in the ERA process.

4. Explore how an individual tool might be useful in ERAs by employing breakout groups to allow
risk assessors to interact with the EGS tool expert.

5. Walk the workshop audience through a hypothetical urban, contaminated sediment site with
minimal human health risks but significant ecological risks. Participants were asked how the
tools might be applied at each stage of the ERA process, from early site investigation to
developing the baseline ecological risk assessment (BERA).

Workshop Introduction

About 40 individuals across ten EPA Regions, headquarters, and ORD participated. Program offices
represented included Superfund, RCRA, OECA, and Brownfields.

The Workshop began with an overview of EGS, the many life-sustaining benefits we receive from nature
— clean air and water, fertile soil for crop production, pollination, and flood control (nature’s benefits to
humans). Incorporating EGS into ERA can have many benefits, with the two most prominent being: 1)
linking human well-being into the ERA process; and 2) improving communication to the public of EGS —
(nature’s benefits) — when describing the problem being addressed and the reasons/benefits for
selected remedies.

Ecosystem services assessment endpoints were introduced. Assessment endpoints are explicit
expressions of the environmental values to be protected, operationally defined as ecological entities
(e.g., an important fish species such as coho salmon) and their attributes (e.g., fecundity and
recruitment of coho salmon). For ERAs, assessment endpoints have traditionally been selected by
ecological risk assessors in consultation with decision makers. These endpoints often have not been
clearly linked with broader societal values and benefits in a way that is most meaningful to the public. It
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has become clear over time that for ERA results to be relevant, consideration of the environmental and
community settings and contexts should be considered. In such a manner, these endpoints can help
with: illuminating the reasons for actions taken and decisions made; considering financial implications;
and bridging currently disparate assessment and decision approaches.

To advance development of generic ecological assessment endpoints (GEAEs), EPA identified a suite of
GEAEs that: could be useful in decisions; were measurable; definable; and responsive to society’s needs
(USEPA 2016). By considering these endpoints early in problem formulation in ERA and tailoring them to
the specific site, risk estimates could be derived for these during the assessment process. These GEAE
included such endpoints as food production and recreational opportunity.

The chart below (Table 2) gives examples of how GEAEs based on EGS can supplement traditional EPA
risk assessment endpoints; the “Benefit” column in Table 2 captures the supplementary benefits that
GEAEs can provide. The reader is pointed to the 2016 EPA report, Generic Ecological Assessment
Endpoints (GEAE) for Ecological Risk Assessment (2nd Edition) with Generic Ecosystem Services Endpoints
for more information (USEPA 2016). The full suite of EGS GEAE are reproduced in Table 3.

Generic Ecosystem Conventional Measurement

Service Assessment Endpoint Endpoint Benefit
Fish abundance, size Nutrition, recreation,
Food Production Fish population vitality | structure, and species income, and
number enjoyment

Bird abundance,

. Recreation, enjoyment
species number

Recreation Bird species diversity

Table 2: Example Ecosystem Service Assessment Endpoints

Earlier efforts to develop a crosswalk between the ERA process and EGS topics and tools (Table 1) was
also presented, along with example decision questions that could be addressed by such a linkage.
Examples were provided for each of the four ERA phases (Planning and Scoping, Problem Formulation,
Analysis, and Risk Characterization) and the interphasic Risk Communication which is operative during
the entire ERA process. For instance, the EnviroAtlas and NESCS-Plus could be used to identify EGS in the
site landscape during ERA Planning and Scoping to help establish an assessment framework by
organizing the types of ecosystems, benefits, and beneficiaries present. Such EGS activities could allow
the ecological risk assessor to be better positioned to start to answer questions such as:

e What ecosystems and EGS are present?

e Who are the stakeholders?

e What benefits do the stakeholders receive from the EGS?

e How are EGS benefits being impacted and by how much?

e Would inclusion of EGS facilitate a broader conversation with stakeholders, including
discussion of environmental benefits they previously had not considered?
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Conventional

Possible Generic

Ecological . . . . .
Assessﬁnen t GEAE Ecosystem Service Ecological Benefit Potential Valuation Methods
. Assessment Endpoint
Endpoint P
e Population abundance Nutriti
. . e Nutrition
e Population size structure Food production (e.g., .
. . . ) e Recreation e Market value and rents for
e Recruitment Population catchable, edible fish . .
. . e |ncome commercial fisheries
e Presence/absence of game species abundance for recreational, ] . .
. - . . e Enjoyment of e Recreational demand modeling
e Mortality, morbidity, or survival and commercial and . )
. . . . catching/preparing | @ Stated preference
e Tissue contaminants production subsistence uses)—a )
i . . . . food e Household production
e Growth, production, or extirpation final service o Survival
e Taxa richness
Water purification for e Extraction and treatment costs
e Ecosystem functions (e.g., nutrient drinking, domestic, . e Water rights trading values
and f»;ood water reter(ltign organic Ecosystem industr?al and Support for life, health, Stated Pg f °
[ )
. 1 OT8 function . ’ and commerce ate ) reterence .
matter degradation) agricultural uses—a ¢ Hedonic values for industry
final service and agriculture production
Air purification (for . e Pollution control costs
e Plant community uptake and Ecosystem breZthin and v(isibilit ) Support for life and « Stated preference
deposition of pollutants function i 8 . ¥ health P
—a final service e Replacement cost
e Greenhouse gas control
e Plant community net production Ecosystem Climate stabilization—a | Support for life and avoided costs (or damages)
e Carbon sequestration function final service health e Stated preference
e Benefits transfer
e Avoided damage costs of
Flood and storm surge . . floodin
. Ecosystem . . & Protection of life and .g
Water retention : regulation—a final e Hedonic (Insurance or costs of
function . property e
service structural mitigation)
e Replacement cost
. . i ® Support for life
¢ Yellow pine production Population Raw material pp
. . abundance . . ® Survival
e Standing biomass of trees production—a final Market value
and . ® Products
e Cotton production . service
production e Trade
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Assemblage

Income and wealth

final services

production
Populati e Food
. ¢ Population L Nutrition
e Population abundance abundance | Pollination—an Survival o Market value
® Pollinator abundance e Assemblage | intermediate service e Products e Stated preference
function .
® Trade and income
t Food
. . Nutrition e Market value
. . Ecosystem e Soil formation—an . .
Soil formation . . . . ® Survival e Pollution control costs
function intermediate service
Products e Stated preference
£ Trade and income
o Water quality Ecosystem Waste assimilation—an t Waste treatment e Pollution control costs
e Soil quality function intermediate service Detoxification e Stated preference
Provision of aesthetic,
Area or scientific, recreational,
o Wilderness quality. quality of educational cultural, ® Enjoyment of nature |e Stated preference
e Endangered species ecosystem medical, genetic, ® Cultural fulfillment e Hedonic pricing
e Habitat area and quality or special ornamental, and ® Medical value e Benefits transfer
place spiritual resources—

Table 3: Examples of the relationships among conventional ecological assessment endpoints, GEAEs, generic ecosystem service assessment

endpoints, ecological benefits and valuation (reproduced from USEPA 2016).
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For example, engagement on these questions could amplify and expand the benefits of ERA and work at
contaminated sites so that both ecological and societal benefits are increased. This type of engagement
is one potential way to increase the benefits of the investment of staff time/expertise/partnership
development at contaminated sites (e.g., more benefits per investment of agency & community partner
resources).

Presentation slides can be found in Appendix 1.
Following the introductory presentations, ORD scientists shared background information on four EPA

EGS tools for further consideration by the workshop participants. The four tools’ potential role in ERA
phases and actions are noted in Table 4.

ERA Phase EGS Tool Names Activity
EnviroAtlas Map EGS and biodiversity
1- Planning & FEGS Scoping Tool Identify and prioritize stakeholders and EGS
Scoping
NESCS Plus Identify potential EGS using clearly defined terms and

a comprehensive list

EnviroAtlas Map EGS and biodiversity

2 - Problem FEGS Scoping Tool Identify and prioritize stakeholders and EGS
[Formulation

Identify potential EGS using clearly defined terms and

NESCS Plus A
a comprehensive list
EnviroAtlas Map EGS and biodiversity
3 - Analysis
ESML Find models for estimating EGS
EnviroAtlas Map pollution sources and impacts
4 - Risk
|Characterization ESML Find models for estimating stressors and impacts on
EGS
FEGS Scoping Tool :::I:;E\:Eir:;or identifying priority EGS for
5 - Risk
|Communication Identify potential EGS using clearly defined terms and

NESCS Plus .
a comprehensive list

Table 4: Phases of ERA, EGS Tools, and EGS-related Activity associated with each tool.

The workshop participants then were divided into breakout groups which were moved through round-
robin sessions to discuss each of the four tools. The following are summaries compiled of the
discussions, organized by tool.
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National Ecosystem Services Classification System (NESCS) Plus

What steps in the ERA framework and cleanup process do you see this tool as being most beneficial?

1. Planning & Scoping: The NESCS Plus lets one a cast of a wide net then filter down to see what

is relevant.

2. Problem Formulation: It is important to identify the tool and items for your specific site
instead of going straight to the community and possibly getting hopes up.

5. Risk Communication: The NESCS Plus would let stakeholders understand how ES is
incorporated in decisions.

Cleanup process: Throughout the whole cleanup process, especially when you start early you
can measure how many benefits you get and how they change over time.

What would be needed to utilize the NESCS Plus?

A hands-on effort to walk through and understand the thinking process for how to use NESCS
Plus.

Examples of how the NESCS Plus has been used and what works and what does not to help
document failure.

Develop case studies and site examples to provide real-world scenarios.

Demonstrations and virtual trainings.

FEGS Scoping Tool (FST)

What steps in the ERA framework and cleanup process do you see the FST as being most beneficial?

1. Planning & Scoping: Most useful in the scoping phase. Important to consider ecosystem
services at the beginning of a project.

2. Problem Formulation: Helpful for not only identifying stakeholders but also understanding
which stakeholders we should be investing more time and communication with.

5. Risk Communication: Could be useful when talking to communities and human health risk
assessors as well.

Cleanup process: Tool is more social science based which could help bridge the gap between risk

assessment and ecosystem service thinking and community involvement.

Cleanup process: Could be useful at multiple stages of the Superfund process. At the beginning,

while trying to determine which remedial action to take, and when making risk management
decisions.
Cleanup process: This could be helpful to Brownfields grantees’ efforts to make sure those

groups are focused on the stakeholders and benefits while still maintaining that enthusiasm for

moving forward.
Cleanup process: Could be useful for retrospective analyses on their assessment and cleanup
sites.
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e Cleanup process: From an enforcement perspective it could be helpful early in the decision-
making process and engaging all the team members. Gives an end goal for the project which
would help review or consultation.

e Community Outreach: Great for outreach (community involvement departments and RPMs).

e Community Outreach: Illustrates the link between what one is trying to do on the cleanup side
and ecosystem services — this tool could help show the link to multiple stakeholders.

e Other: Could be useful for projects involving tribal elements to ensure tribal interests are
included.

What would be needed to utilize the FST?

e (Case studies using the FST to compare the differences in monetary values or other obvious
human benefits to enhance community understanding.

e Trainings: This presentation or a demonstration with other partners.

e Information on when to use/not use (e.g., it may be hard to see a use for the FST in emergency
response actions).

EnviroAtlas

What steps in the ERA framework and cleanup process do you see the EnviroAtlas as being most
beneficial?

e Step 1. Planning & Scoping: EnviroAtlas can be useful in planning and scoping especially.

e Step 2. Problem Formulation: EnviroAtlas can be helpful in all ERA phases, especially problem
formulation in the SLERA.

e Step 4. Risk Characterization. EnviroAtlas can be helpful in risk investigation (e.g., wetlands,
floodplains, and threatened and endangered species).

e Cleanup process: EnviroAtlas can be helpful at all different stages, including: RI/FS; remedial
design; Five Year Reviews (FYRs); capturing successful remedies and reuse.

e Cleanup process: The EnviroAtlas can be useful for informing a clean-up as well as how the
clean-up will help in the redevelopment process.

What would be needed to utilize the EnviroAtlas?

e Hydraulic connectivity (National Hydrography Data and tool that does overland flow based on
30 m digital elevation model) and habitat connectivity (30 m pixel).

e Land-cover change over time.

e Virtual trainings and expand the training to other federal agencies. Presenting at NARPM
(National Association of Remedial Project Managers).

e Add an “Ecological Risk Assessment Featured Collection” to help the user to find data easily.

e Anexample site and demo.

e While EnviroAtlas provides information on high priority species (natural heritage data), cannot
get a list of those species easily.

e Individual species lists.
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EcoService Models Library (ESML)
What steps in the ERA framework do you see this tool as being most beneficial?

e Step 1. Planning & Scoping: More involved in early stages of planning and scoping because can
search the library for key words to see what models are available based on the
habitats/receptors of the project.

e Step 2. Problem Formulation: helpful for thinking pre-planning/ahead.

e Step 4. Risk Characterization: ESML could be helpful at the analysis stage.

e Step 5. Risk Communication: Useful for both modeling and communicating the value of
environmental assessment/cleanup work.

e Itis important for each stage to understand full spectrum of risk and what can be done to
alleviate risk, then looking at remedies, and even further to reuse potential.

What would be needed to help you utilize the ESML?

e Information on how to use on a very rural site (e.g., an old mine/acidic stream that is not
suitable for fishing but there is general support based on public recreation activities/forest
services).

Workshop Case Study

The last part of the workshop focused on a conversation around a hypothetical case study (Appendix 2)
to explore how the EGS tools might be used during phases of an ERA. The case study site is an
abandoned hazardous waste site located in central New Jersey along the Raritan River. Polychlorinated
biphenyls (PCBs) and metals (arsenic and mercury) were found at elevated concentrations in shallow
surface sediments of the stream channel and at lower concentrations within the marsh itself and at
deeper sediments. Examples of ecological receptors for measures of effects at the site include: Aquatic
macroinvertebrates (blackworm: Lumbriculus variegatus); terrestrial invertebrate community
(earthworm: Eisenia fetida); estuarine fish population in the Raritan River; and bird and mammal
population abundance in the marsh and the river.

The slides from the presentation of the case study are presented in Appendix 2. The following
summarizes the discussion that was focused on several key questions.

From the four EGS tools discussed, which can be applied and utilized during the Planning & Scoping
phase of the site?

e Tool: Participants mentioned that the FEGS Scoping Tool, the EnviroAtlas, and the NESCS Plus
could be used in the SLERA.

e Tool: The tools can produce a large amount of information for RPMs/contractors to process. A
quick run (less than 10 min) of NESCS Plus for the site identified 69 potential EGS. The next step
would be to determine what the classical risk assessment endpoints are for the site and how
they would connect to potential services (e.g., fish consumed by people and fishable waters).
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e Tool: The EnviroAtlas could be used for land use and cover in order to figure out what the
conditions are adjacent to the site, whether water is moving through the site, and the impact on
threatened and endangered species.

e Tool: The EnviroAtlas could be used to help with formulating more direct precise questions for
the SLERA. It may be possible to import other local datasets for the BERA (more recent and/or
better resolution).

e Other: Some Regions are short-staffed and, therefore, rely on contractors for tasks during the
planning and scoping phase. EPA teams could potentially utilize contractors to use the tools
during Planning & Scoping. It is important to train contractors in the tools being used and
provide guidance about how they should be integrated.

e Other: The balance between ideal and reality varies from EPA Region to Region and, even RPM
to RPM. External support for use of EGS tools might not necessarily align with what is being
done in a given Region.

Post-workshop, the four EGS tools were applied to this theoretical case study. Results of those exercises
are presented in Appendix 3.

A SLERA was conducted for the site to determine which contaminants and exposure pathways
presented ecological risks based on conservative assumptions. Three primary contaminants of
potential concern (COPCs) identified in the marsh and associated drainage ways were PCBs, arsenic,
and mercury. The SLERA endpoints are the protection of the survival, growth, and reproduction of
certain ecological receptors including aquatic invertebrates, forage fish, the short-tailed shrew, marsh
birds, and amphibians. What generic EGS endpoints can be created for the SLERA? How can the EGS
tools discussed today be applied and utilized for the SLERA?

The generic EGS endpoints identified and discussed included:

e The protection of fish and the benefits for subsistence and recreational fishers;

e The presence of the green frog and the benefits for recreational opportunities for enjoying
charismatic wildlife;

e The presence of red-tailed hawks and recreational birdwatching;

e The presence of crabs and potential crab consumption; and

e The presence of amphibians and their role in insect control (mosquitoes).

BERA endpoints in the marsh and river ecosystems include aquatic and terrestrial macroinvertebrate
community abundance and population production in marsh sediment/soil, estuarine fish population
abundance and community structure in the Raritan River, and Wildlife population abundance in the
marsh and the river. What site-specific EGS assessment endpoints might be relevant?

The site-specific EGS endpoints identified and discussed included:

e Subsistence and recreational fishing;
e Vector (mosquito) control;

e Flood management;

e Carbon sequestration;

e Bank stabilization;
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e Other: At a base level, things like climate mitigation can be considered relevant EGS even
though they are not necessarily directly applicable to the risk assessment. They could still be
considered during the baseline phase, rather than solely as endgame concepts.

What site-specific GEAEs might assist with risk management decisions and remedy selection?

e (Can relate benefits to humans from ecological risk-driven remedies such as remediating large
scale sediment sites.

e (Can use EGS context to support the selected remedy based on the context of our programs.

e Focus on what is important to people in the SLERA and BERA and the surrounding environment.

How can the EGS tools discussed be applied and utilized for the BERA?

The discussion focused on the need for continual efforts on translation of EGS information for
contaminated site cleanup practitioners:

e Itis unclear whether the tools presented make things easily understandable. For example,
should benthic organisms be considered directly or indirectly (as the base of the food chain)?
(Information about why you should care about benthic organisms (and other ecological
receptors) is available in the EnviroAtlas’ Eco-Health Relationship Browser).

What are the biggest challenges to getting RPMs to incorporate EGS tools? What would be helpful
going forward?

The discussion focused on several themes (examples, value added information, training, awareness,
acceptance):

e Examples: Site-specific examples of the tools being used.

e Value Added Information: A deeper understanding of the added value of incorporating these
tools, beyond just regulatory mandates or other external reasons.

e Training: Training in using the tools for new RPMs who may be unfamiliar with ecological health
concepts (particularly for the Eco-Health Relationship Browser).

e Awareness: Raising awareness about the existence of tools (for example, presenting at the
National Association of Remedial Project Managers’ conference).

e Acceptance: Building buy-in among RPMs first then managers, as opposed to the other way
around.

Conclusions and Future Directions

Conclusions related to incorporating EGS into ERAs, and ultimately the remedial process, illustrate that
there is a real need for site-specific examples of this process for risk assessors and other technical staff
to be able to routinely incorporate nature’s benefits to humans into the investigation, analysis, risk
assessment, and remedial decisions at hazardous waste sites. Also evident is the value of incorporating
EGS into the risk assessment process, and how that can be used to supplement current risk assessment
methodologies, although it was recognized that this area still needs further development and
explanation. To effectively incorporate EGS into the hazardous waste site remedial process, risk
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assessors need the buy-in, support, and understanding of their project managers (and upper
management) and, in some cases, federal and private contractors.

The ERAF EGS workgroup had reviewed the existing EGS literature and found that there may be many
benefits to incorporating EGS into the ERA process. Primarily, EGS concepts can incorporate human well-
being into the process, which is especially important for those sites where remedy decisions are based
primarily on risks to ecological receptors such as large-scale sediment remediation sites. Using EGS
assessment endpoints enables a clearer explanation of the problem being addressed and provides
obvious linkages to human well-being, providing a stronger basis for decision making. Further, risk
communication is improved by including EGS into the ERA process since ecosystem services are readily
translated into benefits that society understands and cares about. In summary, based on the existing
literature cited herein, and the outcomes of the workshop discussions, incorporating EGS into the ERA
process has the potential to improve the environmental and socio-economic outcomes of contaminated
site cleanups.

During presentation and discussion of the ORD EGS Tools in the STLR workshop, it was apparent that
some tools are best used in the Planning & Scoping phases (e.g., the FEGS Scoping Tool and the NESCS
Plus) and others are useful in the screening level and baseline ecological risk assessment phases (e.g.,
the EnviroAtlas and the ESML). Workshop participants stated many times that just a list of ORD EGS
tools makes it difficult for risk assessors to know how to use them without specific examples, case
studies, and assistance in navigating EGS tool selection. Risk assessors and other technical staff will likely
need additional training and technical assistance to learn about, apply, and effectively use the EGS tools.
Creative approaches need to be developed for helping stakeholders with using tools. Access and support
for the tools will need to be more specific to cleanups to be utilized effectively.

Overall, these tools and approaches could add value to the use of ERAs at contaminated sites by
achieving better outcomes and enhancing community engagement and support. Until recently, there
had been no EGS-focused coordination or training for ERA practitioners, Remedial Project Managers,
Community Involvement Coordinators, etc. Future work will focus on providing site-specific examples of
incorporating EGS concepts and tools into ERAs, this can be done through a retrospective analysis (e.g.,
Harwell et al. 2021) or looking forward with existing projects. The ERAF EGS workgroup will work on
developing real site examples of operationalizing certain EGS-based tools, models, and assessment
endpoints in ERAs conducted at Superfund fund-lead sites. The workgroup will also look to provide
evidence and framework for others, including state and tribal environmental agencies, to potentially
utilize these tools at PRP-led Superfund sites, regional RCRA sites, and hazardous waste sites in general.
The ERAF EGS workgroup will also collaborate with the EnviroAtlas tool lead to create an ERA-featured
collection. Additional outreach to relevant local, state, and federal stakeholders on EGS tools
development and application at hazardous waste sites will also be conducted at internal and external
meetings as well as at national and international conferences. Moreover, trainings and informational
webinars will be developed and conducted to provide further awareness and examples of EGS tool
applications to site project managers, risk assessors, contractors, and other technical staff working on
hazardous waste sites.
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WHAT ARE ECOSYSTEM GOODS & SERVICES (EGS)?
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Benefits of Incorporating EGS into the ERA

* Incorporates human well-being into the ecological risk assessment
(ERA) process

* Improves communication to the public of EGS — (nature’s benefits) -
when describing the problem being addressed and the
reasons/benefits for selected remedies
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STLR Workshop Agenda
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Mentimeter Poll

* Mentimeter link and code: Provided in chat
* CLICK on the URL and the questions will appear
* RESULTS will be shown by us on screen after

* INITIAL QUESTIONS
* What’s your region?
* What's your tenure at EPA?
* Which program do you work under?

U.5. Envircnmental Protection Agency

<EPA  Presenter Bio: Wayne Munns, PhD

Agency

Wayne R. Munns, Jr. is Director of US EPA’s Atlantic Coastal Environmental Sciences Division, an
acknowledged expert in the fields of ecosystems services and ecological risk assessment, a past
member of US EPA Risk Assessment Forum, and past Chair of the Society of Environmental
Toxicology and Chemistry’s (SETAC) Ecalogical Risk Assessment Advisory Group. Wayne was a
principal author of the Agency’s Ecological Benefits Assessment Strategic Plan, a core contributor
to the development and oversight of US EPA’s Ecosystem Services Research Program and has
supported several national and international efforts to advance methods to inform environmental
protection and management policy and decisions. He has presented concepts and approaches for
population risk assessment and ecological benefits assessment at annual risk assessors’ meetings
and regional risk assessors’ meetings and provided training to the ERAF on assessing risks to
populations. His current interests include ecological risk assessment, ecosystem services, and
applying the tenants of translational science to encourage solutions driven research that yields fit-
for-purpose solutions meeting stakeholder needs.
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Generic Ecosystem Services
Assessment Endpoints

Wayne R. Munns, Jr.

US Environmental Protection Agency
Office of Ressarch and Development

Office of Research and Development

e Ecological Risk Assessment

ntal Pratectic
f\u v

* Well developed process to inform environmental protection &
restoration decisions

* Focus on assessment endpoints (AE) — explicit expressions of
the environmental values to be protected, operationally
defined as ecological entities & their attributes

« AEs traditionally selected by risk assessors (ecologists) in
consultation w/decision makers

_ Office of Research and Developrment 12
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SEPA Context

» AEs typically reflect ecologists’ values, often disconnected from
broader societal values & benefits

» Growing awareness that environmental management is improved by
considering explicitly how decisions affect well-being of people &
society

+ “Societally relevant” AE that resonate most w/the public
—demystify actions & decisions
—might have financial implications

—can help to bridge currently disparate assessment & decision approaches
(e.qg., Superfund & NRDA)

_ Office of Ressarch and Development 13
<EPA Ecosystem Services

» Functioning ecosystems contribute to well-being of ecological, social
& economic components of the larger social-ecological system (aka
sustainability)

« Structural components & processes interact functionally to benefit all
life

» Contributions of ecological systems to vitality of human & non-human
species alike can be considered ecosystem services (ES)

« ES complement traditional assessment endpoints by communicating
benefits & costs of decisions

_ Office of Research and Developrment 14
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Assessment Endpoints

«More complete assessment of composite values of
ecosystems & tradeoffs associated w/alternative decisions

*Enhanced social relevance, clarity & communication of
decisions & rationale

*Decreased likelihood of unintended consequences
*Quantitative input to benefit-cost analysis
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Endpoints

*Generic ecological assessment endpoints (GEAE)
—broadly described assessment endpoints for ERA (US EPA 2003)
—applicable in a variety of environmental management contexts
—considered in problem formulation

15 originally described to guide planning of ERAs based on:
—usefulness in informing EPA decisions
—practicality of their measurement
—clarity with which they can be defined
—responsiveness to society’s needs
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US EPA Risk Assessment
Forum Technical Panel
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* Provided rationale for generic ES
assessment endpoints

»Described linkages among traditional
endpoints & ecosystem services

« Offered generic ES assessment endpoints
for use in ERA & other assessments

« Evaluated value added in case studies
«Prepared guidelines in 2016*

* Generic Ecological Assessment Endpaints {GEAES) For Ecological Risk Assessment
Second Edition With Genenc Ecosystam Services Endpaints Added (2016)
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SEPA Case Study Evaluations

*Highlight use of ES assessment endpoints
spanning spatial scales & types of decisions
—hazardous waste sites
—conductivity in Appalachian streams

—national scale assessments for setting air quality
standards

—threatened & endangered species
*Focus on value added by ES assessment

endpoints
_ Office of Ressarch and Development 21
<EPA Contact Information
Wayne Munns
munns.wayne@epa.gov
401-782-3017
- Office of Research and Developrent 22
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A Crosswalk between

EGS Tools and the ERA Framework

Charles G Maurice', Bruce Duncan’, Sarah L Mazur', Marc Russell’

! Office of Research and Development

Disclaimer: The views expressed are those of the author(s) and do

Office of Research and Development

Example EGS Topics and Activities.

2 Region 10 {Retired)

Seme Potential EPA EGS Tools

t necessarily represent the views or po

es of the U.5. EPA.

Incorporation of EGS into ERA Workshop
28 February 2022

Decision Questions

Plannirg and
Lcoping

Identify BG5S in site landscape

FEGS Scoping Tool

FEGS Classification System

National Ecosystem Senaces Classification
System-Flus {MESCS-P|ush

Wha are the stakeholders and what are their relative standings and levels of impact?
Do EGS classification systems help with selection, completeness, and comparability
across assessment endpoints?

‘Would inclusion of EGS faciitate broader conversation with stakeholders amd
Indude ecosysiem structure, function and benefits they had not considered?

Frablem
Formulation

Deserine BGS benefit
Estimate magnitudes of EGS benefits
Incorporate EGS into eanceptual site model |CSM}

FEGS Scoping Toc!
EcoService Models Library (ESML)

Eco-Health Relationship Browser

EnviroAtlas

Declsion Analysis fora Sustainable
Emvdironment, Econary, and Soclety (DASEES}

What resources have stakeholders indicated are important for protection®
Wihiat health concerns dao they have?

Has there been priositization by stakehalders?

What do spatial datadayers tall us about the site and it's surrounding area?

&nalysis

Evaluate potentiz| EGSfste contaminants connectivity
Evaluate patential effects of site contaminants on EGS
Evaluate EGS condition [functionality, impairment level)
Evaluate EGS resilience,/vulnerability to site contaminants
Calculate EGS cost savings and other benefits

Assess EGS capacity [type, tempore!, seasonalf

Mssess EGS importance to stakeholders

Assess EGS maintenance effort and cost

Idertify key features or paramerers to protect £G5S benefits

Ecoservice hModels Library (ESML)
Emvirodtlas

EPA H20 Tool

Rapid Benefir indicators [RBI} Approach
Wnualizing Ecooystem Land Manzgemeant
Assessments [VELMA] Madel

Causal Analysis/ Disgnosis Decision
Information System (CADDIS)

Are EGS attributes guantifiable {i.a., can they be measured or modeled]?

Winlch Indicators might serve s proxy for assessing dasses of EGS?

Viiiat spatial and termporal factors need 1o be considered?

Lan EGS related ecobogical receptors be aggregated in space or across
contaminants?

What are the estmated differences in benefits between mu'tiple future scenarios?
How do upstream and downstream areas affect or are affected by the site?

How might benefits be valued?

Risk

.
Characterization
.

Cormpare casts and benefits of EGS
Characterize site contaminant threats to EGS
Characterize EGS impairment lewvel by site contaminants

EcoService Models Library {ESML)
Enviroatlas

EFA H2O Tool

Rapid Benefit Indicators [RBI) Approach

Would EGS help with risk characterization of aggregate and cumulative risk?
{an costs and benefits be compared using similar units of measure?

Where are the beneficlaries?

Wiich beneficial uses might be impacted or restored?

Risk
Communication

Articulate EGS benefits and costs

Office of Research and Development

th

All of the above

Winet BGS de decision makers and stakeholders care about?
Howe do EGS contribute to human health and wellbeing?

Incorporation of EGS into ERA Workshop
28 February 2022
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ERA Phases

ERA Phases x EGS Activities Crosswalk

Example EGS Topics and Activities

Some Potential EPA EGS Tools

Decision Questions

Flanring and
Scoping

Identify EGS in site landscape:

FEGS Seonlng Tool

FEGS Classification System

Mational Ecosystem Services Classiflcation
Syste mr-Plus (MESCS-Plus)

» Wha are the stakehalders and what are their relative standings and levels of impact?

* Do EGS classification systems help with selection, completeness, and comparability
across assessment endpoints?

+  ‘Would inclusion of EGS facilitate broader conversation with stalkehalders and
Include ecosystern stracture, function and benefits they had not considered?

Prablem
Farrmulation

Descrie EGS benefits
Estimate magnitudes of EGS benefils
Incorporate EGS inte conceptual site model {T5M)

FEGS Scoping Tool

EcoSenvice Models Library (ESML)

Eco-Health Relationship Browser

ErwiroAtlas

Decision Analysis for a Sustainable
Enwironment, Econamy, and Society [DASEES)

What resources hawe stakeholders indicated are important for protection?
What health concemns do they hawe?

Has there been prioritization by stakeholders?

What do spatial data-layers tell us about the site and it's susrounding area?

Evaluate potentizl EGS/site contaminants connectivity
Evaluate potential effects of site contaminants on EGS
Evaluate EGS condition (functionality, impairment lewel;
Evaluate EGS resilience/walnerahility to site contzminants
Calculate EGS cost savings and other benefits

Assess EGS capacity {tyoe, temporal, seascnal]

Aszess EGS importance 1o stakeholders

Aszess EGS maimenance effart and cost

Identify key features or parameters to protect EGS benefits

EcoSenvice Models Library [ESML)
Erwiraftlas

EPA HZO Toaol

Rapid Benefit Indicators (REl) Appreacn
Visualizing Ezosystem Land Management
Assessments (VELMA] Mode|

Causal Analysis/Diagnosis Decision
Information System (CADDIS)

# Are BGS attributes quantifiable (i.e.. can they be measwred or modeled)?

& \Which indicators might serve as proxy for assessing classes of EGE?

& \What spatial and temporal factars need 1o be considered?

& Can EGS related ecological receptors be sgeregated in Space of SCr0ss
conlaminants’

*= What are the estimated differences in benefits between multiple future scenarios?

* Howdoupstream and dewnstream areas affect or are afected by the site?

= How might benefits be valued?

ik
Tharacterization

Compare costs and benefits of EGS
Characterize site contaminant threats to EGS
Characterze EGS impairment level by site contaminants

EcoService Models Library (ESMAL)
Enwiroditlas

EPA HIO Tog!

Hapid Benefit Indicators (REI} Approach

* ‘Would EG5 help with risk characterization of aggregate and cumulative risk?
* Can costs and benefits be compared using similar units of measure?

* Where are the beneficiares?

= Which beneficial uses might be impacted or restored?

Risk
Communicatian

Articulate EGS benefits and costs

Office of Research and Development

ERA Phases

Example EGS Topics and Activities

All of the above

Some Potential EPA EGS Tools

& What EGS do decision makers snd cakeholders esre 3baut?
*  How do EGS contribute to human health and wellbeing?

Incorporation of EGS into ERA Workshop
28 February 2022

Decision Questions

Planaing and
Scoping

Identify EGS in site landscape

FEGS Scoping Tool

FEGS Classification System

Matianal Eeasystem Services Cla
System-Flus (NESCS-Flus)

Wha are the stakehalders and what are their relative standings and levels of impact?
Do EGS classification systems help with salecdon, completeness, and comparabil ity
across assessment endpaints?

‘Wiould inclusion of EGS facilitate broader conversation with stakeholders and
Include ecasystem structure, function and benefits they had not consldered ?

Problem
Farmulation

Describe EGS benefits
Estimate magnitudes of EGS benefits
Incorporate EGS fnio coneeatual site model [CSM)

FEGS Sooping Tool

EcoService Madels Library [ESML]

Eco-Health Relationship Browser

EnwiroAtlas

Decision Analysis for a Sustainable
Environment, Econarmy, and Sodety (DASEES]

‘What resources have stakeholders indicated are important tor protection?
‘What health concerns do they have?

Has there been priorit zation by stakehaoldars?

What do spatizl datz-layers tell us about the site and it's surrounding area?

Evaluate potential EGS/site contaminants connectivity
Evaluate potential effects of site contaminants on FGS
Evaluate EGS condition {functionality, impairment level )
Evaluate EGS resilience fvulnerability to site contaminants
Caloulate EGS cost savings and other benefits

Ascess EGS capacity (type, temporal, seasonal}

Asgest EGS importance o stakeholders

Assess EGS maintenznce effort and cost

Identify key features or parameters to protect EGS benefits

FooService hModals Library [ESRL)
EnviroAtlas

EPA H20 Toal

fizpid Beneflt Indicators (REI) Approach
Wigualizing Eresysrem Land Manage ment
Assessments (VELMA) Mode!

Causal Analysis/Disgnosis Decision
Information Systern (CADDIS)

Are EGS artributes quantifiable (l.e., can they be measurad or modeled)?

‘Which indicatars might serve as prowy for assessing classes of EGE?

‘What spatial and temporal factors need 1o be considered?

Cen EGS related ecological receptors be aggregated (n space or across
contaminants?

‘What are the estimated differences in beaefits between multiole future scenarios?
How do upstream 2ad downstream areas affect or are affected by the sits?

How might benefits be valued

Risk
Characterzatian

Carmpare costs and benefits of EGS
Characterize site contaminart threats to EGS
Characterize EG5 impairment level by site contaminants

EcoService hModels Library [ESML]
EnviroAtlas

EPA HZIO Tool

Raoid Bervefit Indicators [RBI) Approach

‘Wiould EG5 help with risk characterization of aggregate and cumulative risk?
Can oosts and benefits be compared using similar units of measure?

‘Where are the beneficiaries?

‘Which beneficial uses might be impacted or restored?

Risk
Communication

Articulate EGS benefits and costs

Office of Research and Development

Laina

altl

All of the shove

‘What EGS do decision makers and stakehelders care-about?
How da EGS contribute to human health and wellbeing?

Incorporation of EGS into ERA Workshop
28 February 2022
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ERA Phases x EGS Activities Crosswalk

Example EGS Topics and Activities.

Seme Potential EPA EGS Toals

Decision Questions

Planning and
Scoping

Identify EGS in site landscape

FEGS Scoping Tool

FEGS Classification System

National Ecasystem Servces Classification
Systermi-Flus {MESCSPlush

Wi are the stakeholders and what are their relative standings and levels of impact?
Do EGS classification systems help with selection, completeness, and comparabllity
across assessment endpaints?

Would inclusion of EGS faciitate broader conversation with stakeholders and
Indude ecosystem structure, function and be=nefits they had not considered?

Probilem
Farmulation

Descring FGS benefits
Estimate magnitudes of EGS benefits
Incorporate EGE into conceptual site model |CSM}

FEGS Scoping Too!

EcoService Models Library (ESRL)

Eco-Health Relationship Br owser

Envirostlas

Decision Analysis for a Sustainable
Ervvironment, Econaory, and Soclety [DASEES}

Winat resources have stakeholders indicated are important for protection®
Wit health concerns do they have?

Has there been priositization by stakehalders?

What do spatial datadayers tell us about the site and it's surrounding area?

#nalysis

Evzluate potential EGS/dte contaminants connectivity
Evaluate potentisl effects of site contaminants on £GS
Evaluate EGS condition (functionality, impairment level)
Evzluate EGS resilience,vulnerability to site contaminants
Calculate EGS cost savings and other benefits

Assess EGS capacity (type. tempore!, seasonalt

Azzess EGS importance to stakenolders

Assess EGS maintenance effort and cost

Identify key features or perameters to protect £G5S benefits

EcoService Modeis Liorary (ESML)
Envirostlas

EPA H20 Toal

Rapid Benefit Ind catars (RBI} Approach
Wimualizing Ecosystem Land Management
Assessments [VELMA] Model

Causal Analysis/Disgnasis Decisian
Information System (CADDIS)

Are EGS attributes quantifiable {i 2., can they be measured or modeled)?

Wialch indicators might serve as proxy for assessing classes of EGS?

Winat spatial and termpaoral factors need to be considered?

Lan EGS related ecological receptors be aggregated in space or across
contaminanis?

Winat are the estimated differences in benefits between multiple future scenarins?
How do upstream and dowastream areas affeet or are affected by the site?

How might benefits be valued?

Rizk
Characterization

Compare casis and benefits of EGS
Characterize site contaminant threats to EG5
Characterize EGS impairment lewvel by site contaminants

EcoService hModels Library (ESkL)
Ervviroatlas

EFA H2O Tool

Rapid Benefit Indicators [RB] Approach

‘Would EGS help with risk characterization of aggregate and cumulative risk?
{Lan costs and benefits be compzred using similar units of measure?

Wihere are the beneficlaries?

Winich beneficial uses might be impacted or restored?

Risk
Communication

Articulate EGS benefits and costs

Office of Research and Development

ERA Phases

Example EGS Topics and Activities

All of the above

Some Potential EPA EGS Tools

Winet BGS de decizion makers snd stakeholders care abour®
Howi do EGS contribute to human health and wellbeing

Incorporation of EGS into ERA Workshop
28 February 2022

Decision Questions

Planning and
Scoping

Identify EGS in site landscape

FEGE Sconing Tool

FEGS Classification System

Mational Ecosysterm Services Classification
System-Plus (MESCS-Plus)

Wha are the stakehaldars and what are their relative standings and levels of impact?
Do EGS classification systems help with selection, completeness, and comparability
across assessment endpointst

‘Would inclusion of EGS facilitate broader conversation with stakehaolders and
include ecosystemn straczure, function and benefits they had not considered?

Descr ibe EGS benefits
Estimate magnitudes of EGS benaefits
Incorparate EGS inte conceptual site model (CSM)

FEGS Scoaing Tool

EcoSenvice Models Library (ESML)

Eco-Health Relstionship Browser

ErwiroAtlas

Decision Analysis for a Sustainable
Erwiranment, Economy, and Society [DASEES)

What resaurces have stakeholders indicated are important for protection?
What health corcems do they hawe?

Has there been prioritization by stakehalderss?

What do spatial data-layers tell us about the site and it's susrrounding area?

Evaluate potentiz! EGS/site contaminants connectivity
Evaluate potential effects of site contaminants on EGS

EGS dition (functi impairment level
Evaluate EGS resilience/valnerability to site contaminants
Calculate EGS cost savings and other benefits
Assess BG5S capacity {type, temporal, seascnal]
Mzgess EGA importance 1o stakeholders
Aszess EGS maimenance effort and cost
identify key features or parameters to protect EGS benefits

EcoService Medels Library [ESRAL)
Erwirodtlas

ERA HZO Tool

Rapld Benefit Indicators (REI) Approach
Wiswalizing Ecosystem Land Management
Assessments (VELMA) Model

Causal Analysis/Diagrosis Decision
Information System (CADDIS)

Are BGS artributes quantifiable (i.e.. can they be measwed or modeled)?

‘Which indlcators might serve as prowy for assessing classes of EGE?

What spatial and 1emporal factors need ta be considered ?

Can EGS related ecclogical receptors be sggregated in space or aCross
contaminants?

‘What are the estimated differences in benefits between multiple future scenarios?
How do upstream and downstream aress affect or are affecied by the cire?

How might benefits be valued?

Risk
Characterization

Compare costs and benefits af EGS
Characterze site contaminant threats to EGS
Characterze EGS impairment level by site contaminants

EcoService Models Library (ESRAL)
Erwiroftlas

EPA HZO Tocl

Rapid Benefit Indicatars (RBI) Appreach

‘Would EGS help with risk characterization of aggregate and cumulative risk?
Can costs and benefits be compared using similar units of measure?

Where are the beneficiaries?

Which beneficial uses might be impacted or restored?

Risk
Cammunicatian

Articulate EGS benefitz and costs

Office of Research and Development

Laina

altl

All of the abowve

‘What EGS da decision makers and stakeholders care about?
How do EGS contribute to human health and wellbeing?

Incorporation of EGS into ERA Workshop
28 February 2022
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ERA Phases x EGS Activities Crosswalk

Example EGS Topics and Activities

Some Potential EPA EGS Tools

Decision Questions

Planaing and
Sconing

= |dentify EGS i site landscape

FEGS Senping Tool

FEGS Classification Syste
Mational B T Senvices Cl
System-Plus (NESC5-Plus)

Wha are the stakeholders and what are their relative standings and levels of impact?
Do EGS dassification systems help with salecton, completeness, and comparabil ity
across assessment endpoints?

Wiould inclusion of EGS facilitate broader corversation with stakeholders and
nclude ecasystem structure, function and beaefits they had ot considered ?

Probiem
Farmulation

*  Describe EGS benefits

Estimate magniiades of EGS benefits
Incorporate EGS o conoeptual site model (CSh)

FEGS Sooping Tool

EcoService Models Library [ESRL]

Eco-Health Relationship Browser

EnwiroAtlas

Decision Analysis for a Sustainable
Environmendt, Econermy, and Sodety (DASEES)

What resources have stakeholders indicated are important for protection?
‘What health concerns do they have?

Has there been priorit ization by stzkehalders?

‘What do spatiz| data-layers tell us about the site and it's surrounding area?

Evaluate potential EGS/zite contaminants connectivity
Evaluate potential effects of site contaminants on FGS
Evaluate EGS conditian {functicaality, impairment level)
Evazluate EGS resilience feulnerability to site contaminants
Calculate EGS cost savings and other benefits

Assess EGS capacity (type, temporal, seasonal}

Asgest EGS Importance to stakeholders

Assess EGS maintenznce effort and cost

Identify key features or parameters to protect EGS benefits

EcoService Maodels Library [ESML]
Enviroftlas

EPA H2O Toal

Repid Beneflt Indicatars (RBI) Approach
Wizualizing Ecesysrem Land Management
Assessments (VELMA] Maode|

Causal Analysis/Dizgnosis Decision
Infarmation Systemn (CADDIS)

Are EGS attributes quantifiable (l.e., can they be measured or modeled)?

Which indicatars might serve as prasy Tor assessing classes of EGS?

what spatial and temperal factors need 1o be considered?

Can EGS related ecological receptors be aggregated In space or across
contaminants?

‘What are the estimated differences in benefits between multicle future scenarios?

»  How do upstream and downstream areas affect or are affected by the site?

How might benefits be valued?

Fisk
Characterization

* Compare costs and benefits of EGS
= Characterize site contaminamt threats io EGS
= (Characterize EGS impairment lewel by site contaminants

EcoService hodels Library [ESBL)
EniroAtlzs

EFA HIO Tool

Fapid Benefit Indicators (RBI1) Approach

‘Wiould EGS help with risk characterization of aggregate and cumulative risk?
Can oosts and benefits be compared using similar units of measure?

where are the beneficiaries?

‘Which benelical uses might be impacted or restared?

Risk
Communication

*  Articulate EGS benefits and costs

Office of Research and Development
Sustaimable and Healthy Communities {SHC) Research Program

<EPA

Unitod Statas

Ervvironmantal Prossstion

Agarey

All of the above

What EGS da decision makerss and stakieheiders care sbout?
How da EGS contribute to hurran health and wellbeing?

Incorporation of EGS into ERA Workshop
28 February 2022

EGS Tools Presenters & Bios

National Ecosystems Classification System-Plus (NESCS Plus) - Matt Harwell, PhD

Dr. Matthew Harwell is a Supervisory Ecologist and leads ORD's research laboratory in Mewport, Oregan. Matt's areas of specialization include ecosystem services,
ecosystermn assessment, integration and communication of science for decision makers, adaptive management, and ecosystem restoration. Over the past decade,
Matt has worked with a science leadership team to co-lead a significant portion of ORD's national research portfolio an ecosystem services, most recently
including developing connections between ecosystem services and different processes in contaminated cleanups including risk assessments,

Final EGS Scoping (FEGS) Tool — Leah Sharpe, PhD

Leah Sharpe is a Decision Scientist with the Gulf Ecosysterm Measurement and Modeling Division of ORD's Center for Ecosystem Measurement and Modeling. She
Jeined EPAin 2016 and, since then, has been working to incorporate ecosystem service thinking into decision making processes and developing tools and
approaches for deing so. Prior to her time at the EPA she worked for NOAA Fisheries where she focused on decision support, science communication, and policy
analysis. She received her MS and her PhD fram University of Minnesota,

EnviroAtias — Anne Neale, PhD

Anne Neale leads the EnviroAtlas, a web-based interactive tool that integrates over 450 mapped data layers and helps users understand the implications of
planning and policy decisions on community assets and vulnerabilities. Anne has a background in landscape ecology and ecosystem services and has been with
EPA since 1991, One of her primary research interests has been examining relationships between spatial patterns of landscape characteristics and ecological
resources, ecosystem services, and human health outcomes. One of her goals with EnviroAtlas is to translate sclence into tools and data that can be readily
understood and used by a broad audience.

EcoService Models Library (ESML) — Tammy Newcomer-lohnson, PhD
Tammy Mewcomer-Johnson is an ecologist with the Office of Research and Development in Cincinnati, Ohio. Tammy leads the EcoService Models Library and

the National Ecosystem Services Classification System [NESCS Plus (NESCS rhymes with Texas)).

Disclaimer: The views expressed are those of the author(s) and do not necessarily represent the views or policies of the U.5. EPA.
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February 28, 2022

STLR Workshop for Potential
Incorporation of EGS into ERA
Description of the ES Tools Portal
(Currently Under Development)

Tammy Newcorner-Johnson, Matt Harwell, Leah Sharpe

Featured Tools for today's workshop:
MESCS Plus
FEGS Scaping Tool

EnviroAtlas
EcoService Models Library

Qutline

EPA ES Tools

ES Portal Demo

¥y ¥ ¥ ¥

ERA Phase and Activities Crosswalk

ERA Phases ¥s. Today’s Featured Tools

Featured Tools for today’s workshop:
MESCS Plus
FEGS Scoping Tool

EnviroAtlas
EcoService Models Library

)
%, FRES Scoping Tool

SEPA

"l‘ ol =
The EcaSenvics Models Library (hifps Uesmi aga gov) lats asers find and compare acological’
oS 1o halp iake beler decisions on prolechion, mesionation sed v of ecosysiems.
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EPA ES Tools

(& -
AWl pat®

1

T EcoSanice Models Library [itps:(esm|.6ps 3ov) lnts wsers frd and compane scolegioal
madels fo hely make befler decisions on and use of

Visualizing
Ecosystem Land

MESCS Plus

FEGS Scoping Taal
EnviroAtlas

EcoService Models Library
Riapid Renafic i caror [RA}

P actical Stratepies

Fon-bealth Arnwsas

T
i
a
=
s

EP&kE0

ERA Phases and Activities
'1- Planning & Scoping
Idantify and priortize stakehalders and ES
ldantify established links Detween ESand human health
Identify potential B5 using clearky defined terms and & comprehensiva list
| e i wa blod ety
'2 - Problem Formulation
Create conceptual model far how stressers impact ES
Idantify and prioribice stakeholdars and ES
Idantify pul_mtnl ES using clearly dafined tarms and a comprahensivn list

FESS hbatr'cs Repo-t

CALTIS

!

LE

3-Analysis
Find models for estimating ES
NP ARSrnative [And use scenarios snd ES impacts
Map ES and biod ivessity
Maodel and viualize how cantaminant fate and transport impactES

| B A PN ENr Y o AT B AR L T TR TS,

4 - Risk Characterization )
Examine ES benefits to eampare and comminicate decision atternatives
Find medels for estimating stressors and impacts on ES
Map ahernathe land use scenarios and ES
Map pallition sourees and impads
hodel and veualize how cantaminant fate and tranzport impatt ES

_ Uise standandized method o examine how stressors can impact ES

|5 - Risk Communication
Examing ES benefits to compare and commu nicate decision alternatives
Find strateges for arnculating and commuen icating E5 msks and benefits
Framewark far ientifying prianiny £5 for stakefiolders
Identify established [nks Detween ES and human health
Idantify most rebevant and meanmgful ES metrics
\dentify patental ES using clearly defined terms and 2 comprehensive list
Map ahernatve land use scenarios and E5
hodel and wiualiza how cantaminant fate and transport impact E5
Use standardized methad t examine how siressers can impact ES

49



EPA's Ecosystem Services
Tool Selection Portal
Your selections:

Rizk Assessment » Select Process Phase

Mock-Ups for your |  secsse
Feedback  ienr i
[] Analysis @

| Risk Characterization @
[ Risk Communication €

Select all

Next »

For more on these phases of the Risk Assessment process see Conducting
an Ecological Risk Assessment

[ Step 1 ﬁ' Step2 } Step 3 - Tool Match Results

L5, Ervironmental Pratection Agency

EPA's Ecosystem Services

Tool Selection Portal

Yaur aebectizra

Risk Ansasnerrsnt  Plarmien & Scoging.  Swiset Tasks

ES Tools Portal s ——— | oo e

I Wi B i Lo il L e s

Mock-Ups for your | ==L |[F==m= )

Feedback o o | —

o s SIANGANEZE M) TN CEARTI: R
SO Can impac E5

[ Map amernasie land s scenarion and B Contact us 30 et us know if you have additional
ool cimiali RN ol meeds Thal aren't addresses by cumrent boois o
l-d'mu:_':mmﬂ: o 00 20T o for The deveiopmien af N Tools
() M pellimban soarcea snd imactn
mem EETNETING SIS0
impacts on F5.

g Examine ES benafila 1o compare and
commuracaie deci skon alfermatives

Wisie Crmmumiration Selnee ail
o Use standaidized it 1o Sxarmine how
atreaaar nom impact EE

. dentify esabiished linka between E5 and
I'Imm

= sl fane:
ana tranzport Fmpect LS

[ Miap aftemases land use scenancs and L5

1] sebentsty most reteyant and mesnngul E5 metics

o Frameserk Tor idenmifying prioeiy R for
stekmnoiders

|} "centity patentia) 5 using clesdy denined temma
anvd & cormprehenzive list

Fing samategies for amculating 2nd commuricatin

L5, Emvironmertal Protection sgency IV €5 tigks 2ra benefis

€ Back
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EPA's Ecosysten Services
Tool Selection Portal

ES Tools R irkiinion i i

EaiFoAtiae |2 8N inersctrve web-Daved 100l Comtaining more than 400 envronmental and social
geospatial data layers that gecision-makers can uge to inform policy and planning m the Claces
orta QCK= | owescoems o oonsim

o Proilam Formulation

Feedback 1=

[#] Staps in Contaminated Srte Cloanup this Too! is Suited For

(T Steps in Dther Decision-Making Contexts this Tool ia Suited For
Trorol el

Level of expestive needed: Lo Farmiliarity with @sing maps

Levsl of tima neaded: Appreach Tima Nosded

Tod Qrisrtation 15 minutes
P youT sise S minutes.
‘Exphoan cifterer daty leyess related to ecooyrtem soredea therchemesa!  lime vares desending
e norechemical sTeesors and human hesth pen your imesest

Quastions it might anewer:  Whin Naskonal, community. and demegrasnic datases Cok | map St my she?
H: naturl ” sanices vary sround
iy site?
{How can EmeinAsies mags and tools hei me tel the story sheat e status
ot ncal s sites
weading improvemen?

Harse i s Rt s Immarictive Tutotl Soory Map.
Emrmisias msractive Waz
Enrngigian § Srownfieldy

_ 2 a0 sereios | 26 ana madeh suppan
L5, Emdronmertal Protection Agency e using she Envireftins [Rrsect]

ERA phases vs. today’s featured tools

ERA Phase Tool Names
1 - Planning & Scoping as

FEGS Scoping Tool }dentif',r and prioritize stakeholders and ES

Identify potential ES using clearly defined terms and a
comprehensive list

NESCS Plus

2 - Problem Formulation

FEGS Scoping Tool Identify and prioritize stakeholders and ES

Identify potential ES using clearly defined terms and a

MNESCS Plus E
comprehensive list

3 - Analysis

4 - Risk Characterization

ESML dels for estimating stressors and impacts on ES
5 - Risk Communication FEGS Scoping Tool ;Framewnrk for identifying priority ES for stakeholders

:Identify potential ES using clearly defined terms and a

MESCS Plus i S
comprehensive list
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Questions will be discussed in
breakout session wEPA

« Tammy: Newcomer-Johnson.Tammy@EPA.gov
»  Matt: Harwell. Matthew®epa.gov
« Leah: Sharpe.Leah@epa.gov

II
|

Up next - Today’s featured tools:

Slide

ERAF EGS STLR Workshop:

National Ecosystem Services
Classification System (NESCS Plus)

Presenter: Matt Harwell
Facilitator: Marc Russell
Recorder: Brooke Mastervich
Tool lead: Tammy Newcomer-Johnson

40
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* What is this tool?
. * Why bother with it?
Outline
* How does it work?
* Examples of how it could be used
[ 4
SEPA _ What is this tool?
NESCS Plus is an organizer. It aids identifying and
classifying what matters directly to people.
E—— Final Ecoéystem [ Environmental . seople
Good or Service Context seneR—y &
ez b ) U - codes
Charismatic bird species | Mangroves . Recreational Birdwatchers
%Vhat? ‘ Well-Being Whg?e'? ImLegrduiorn WILII‘}U,;]I;%J LIS
[ a2
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Ervironmental Provostion
Agerey

What is this
tool?

3. Direct User
Classification
Uode: LELL

1. Environmen t
Classification

5 CO m p one nts; Codes WWW
Flexible R

Classif cation

Hierarchies; & o | iy —

Classification Classification

Discrete Classes
and Codes

Ervironmartal Prosaction

What is this
tool?

Visualizing the
Components of
FEGS Classification
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Ervironmantal Prosaction

What is this
tool?

Visualizing the
Components of
FEGS Classification

Ervironmartal Prosaccion

What is this
tool?

Visualizing the
Components of
FEGS Classification
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Ervironmantal Prosaction

What is this
tool?

Visualizing the
Components of
FEGS Classification

8

Why bother
with NESCS
Plus?

1. Need for common language
across multiple disciplines to
reduce miscommunication and
redundancy

2. Need for standardized
approaches for assessing
ecosystem services
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Uritied Shases
Ervironmartal
Agercy

SEPA How does it work?

Ervironmanital Prossstion

Agaray
The Hational Ecosystern Services Classification System (NESCS) Plus is a classiflcation system for final ecosystem senvices.
Learn about NESCS Plus
Why Is it important to have a classification system for ecosystem services?
How is MESCS Plus different from other systems?
Herw £30 NESCS Phus help me?
Query All Options Which search is frest for mei
Click the colored banners to select checkbanes for the clazsses and subclasses to be included in your guery. After finalizing your selections, click on the "Query Datz" button to view the results of your
query,
Can do this for: I you would kke to dawnload the results to 4 spreadsheet file, click on the "Export” button.
* Where? )
Select A Clear Al Sebectinmg
= What?
L) 1-Aquanc @ L 2-vemestnial @
|| 11-openwater @ l | 21- Forests [€]
* How?
_| 111 - Rivers and Streams [ |_| 22 - Agrascosystems [
T| 112 - Lakes and Ponds [ [_l 23- Grasslands [0
* Who? ] 113+ Hear Coastal Masine/Estuaring T[] 28- Scubland / Shiubland [
_| 114 - Open Dceans and Seas [I] [_| 25- Tundra T
m |__| 12 - Wetlands [ E| 26 ice and Snow [T
(] 27-usban/suburban I
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Grassland Restoration
+ Removal of invasive plants
* Planting of native species

\

Growth of

Mative Plant
Species

Follinator
Hahitat

Uritod Stasas
Agarey

Where?

EPA .
V= Examples of how it could be used

LIST OF AFFECTED FINAL ECOSYSTEM SERVICES (FES)

What? How? Who?

Ecological End-

NESCS Plus ID

WAALXLYYYY. 2222

(231.5,1062.2111

(231 5.1102.3924

(231 5.1112.2111

(231811321611

|
|
-

|

[231.4.1062.2111

231411122111

B4, 00822111

EZ-I!-.M.L“LIL

B2 ERA phases vs. today’s featured tools

ERA Phase
1 - Planning & Scoping

Tool Names

EnviroAtlas

Activity
Map ES and biodiversity

FEGS Scoping Tool

Identify and prioritize stakeholders and ES

NESCS Plus

Identify potential ES using clearly defined terms and a
comprehensive list

2 - Problem Formulation

EnviroAtlas

FEGS Scoping Tool

Map ES and biodiversity
|dentify and pricritize stakeholders and ES

|dentify potential ES using clearly defined terms and a

PSR i comprehensive list
3 - Analysis EnviroAtlas Map ES and bicdiversity
ESML Find models for estimating ES
4 - Risk Characterization EnviroAtlas Map pollution sources and impacts
ESML Find models for estimating stressors and impacts on ES

5 - Risk Communication

FEGS Scoping Tool

Framework for identifying priority ES for stakeholders

NESCS Plus

|dentify potential ES using clearly defined terms and a
comprehensive list
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SEA  Examples of how it could be used

*

FEGS Scoping Tool FEGS Metric Report

,.|II|L‘““‘

NESCS Plus
® Classification System
# Library for Coding & Searching FEGS

e Webtool
® Project Scoping L] What to measure?

e Stakeholder Engagement ® FEGS Units

EcoService
Mudels Library

EBM Textbook
# International
textbook
» Multiple case
studies
demonstrating EcoService Models Library

EnviroAtlas -

® Spatial datasets ORD tools
® Yisualizations

# Published maodels for estimating ES

Agaray

Thank you!
Questions will be discussed in
breakout session

* Matt: Harwell.Matthew@epa.gov

* Marc: Russell.Marc@epa.gov

* Brooke: Mastervich.Brooke@epa.gov

* Tammy: Newcomer-Johnson.Tammy@epa.gov
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ERAF EGS STLR Workshop:

Final Ecosystem Goods and
Services Scoping Tool

Tool Lead: Leah Sharpe
Facilitator: Bruce Pluta
Recorder: Katelyn Barrett

* What is this tool?
. * Why bother with it?
Outline

* How does it work?

* Examples of how it could be used
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nitad Shatas
Agnrey

Stakeholder . . Key Attribute
Beneficiary Profile S
Prioritization dentification

* Designed for community decision-makers
* Used at an early project scoping stage of decision-making
* To help identify and prioritize:
» Stakeholders,
» The ways they are benefiting from the ecosystem, and
» The environmental attributes necessary to realize those benefits

Unitad Statas

Py Prsedon * Considering ecosystem services is important in
decision making for the environment and public
health

Why bot h er * |dentifying more relevant ecosystem services

ensures they are considered in the decision-

With the making process

M * Uses final ecosystem goods and services (FEGS),
Sco pl ng the elements of nature that directly benefit
? humans, used in other ORD tools
Tool:

* Decision makers are already doing ad hoc
prioritizations, this tool makes the process
transparent, the priorities explicit, and the results
explainable



Stakeholder Prioritization

nitad Shatas
Agarcy
Color  Criterion Weight
Magnitude &
B Probability of | so
Impact
Proximi 8.2%
ol i = v } Interest (21.1%)
B Lovelof Interest | 78
Urgency &
B Temporal 25
Immediacy
Economic (4.2%)
B Proximity 100
7 Impact (14.1%)
B Economic Interest 15 Urgency (7%)
B Rights 0
B Faimess (11.3%)
Influence (14.1%)
B raimess 40
Underrepresented

B &underserved

0

‘ Screenshots from tool: weighting step |

Unitod §basas
Ervironmanital Prossstion
Agaray

Stakeholder Prioritization

Notes [ ~
Your notes here...

Stakeholders

Identify your stakeholder groups. Enter the name of the group and press Add stakeholder group.

Stakeholder group name] |

I Add Stakehelder Group

Screenshots from tool:
scaring step

61

62




SEn. Stakeholder Prioritization

Level of Influence

Does this stakeholder group have any formal or informal influence over the decision making process?
Please enter a number 0 to 100.

» 100 = This group has formal influence over the decision-making process (i.e. can have the project stopped, must be consulted with).
= 50 = This group has informal influence over the decision-making process.
e 0=This group has no influence over the decision-making process.

Group 1 |

Group 2 |

* Score each stakeholder group using
the provided metrics as a guide

* Objective!

Screenshots from tool:

; 3
scoring step -

Stakeholder Prioritization

Il impact

Local Farmers and Gardeners
B Influence

Bird and Butterfly Watchers B interest
: ) ' Urgency
Nature Enthusiasts/Hikers .F"ro ximity

Economic

lRights

Faimess
Underrepresented

Educators and Students
Adjacent Park Users
Community Members/Land Owners

Downgradient Well Users

10 20 30 40 50 60 70

0 -

* Bar chart shows relative priority of
stakeholder groups and what criteria are
driving that prioritization

P * East Mount Zion landfill revegetation
Screenshot from tool: (simplified and tweaked) o
prioritization results
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i Beneficiary Profile
|ﬁmﬁﬁrﬁlﬂm Property Cramers | || This stskehoider groop doss ntdirect) trom the seasystem

Select Benslivaries
| Agricultural |l Gommerclal { industrial

ey e

Dermmgradient Well Usevs and Proparty Dwanars
Catagory Defirdticn
Prioritization Result: 62

Muiricigsl Disaking —1
mwm Provides watss for the Coramunlty |
‘Operators:

iaen he anvirenment far seegy
praduction or placement of powesr
gent ation strctures far tha

* |dentify, by %, how each SR e, |
' oo et

stakeholder group benefits e T
from the Site u.m.l,s Empeiy of grvate fand | 50

m’m piscement of mirashicture or |

Public property and ina way not [
Propery: spacified in sther govemmenl, I

Eielies on natural sources for water
imcliading drinking water and ¢
Waber Submisters. Eribal or traditional uses (mayase | 50
i, cistarne, rain garders, in L
[
ines natural sources of edible
,Tausna, ard fumgi 153 major

Food and Medicing| 1" i i
s subeiciar Diaeeditakitn | |
okhser tribal o traditional wses
Tirmbar | Fibar | Rulies on liebsr, bosr, or una —
i e poee el | |
cultural 5 (g firmn
Screenshot from tool e _
— beneficiary step i Ihousing -

SEe . Beneficiary Profile

Local Farmers and Gardeners
IBird and Butterfly Watchers
=Nature Enthusiasts/Hikers
Adjacent Park Users
| Community Members/Land Owners
.Parks Department
1 Educators and Students
Downgradient Well Users and Property Own

Fammers

Residential Property Owners

Water Subsisters

Experiencers [ Viewers
Students and Educators
Researchers

People Who Care

L) Ll L g T 1

0 5 10 15 20 25 30

* Bar chart shows relative priority of
different types of beneficiaries and
which stakeholder groups are receiving
that benefit

Screenshot from tool: -
beneficiary results
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® LY oL [
e Key Attribute Identification
Ersvironmanital Prosoction
Agarey
Salect a Beneficlany Group
[ Agrieuttut -
Selock Attribules
ml Flara || Fungl iI Other Natural Components ” Compaosite [and Extreme Events)
Agricultural
0 Agtribte Thar 2
Beneficiary Result 485
Water Quality Thie suitability of water for use based on ghysical, chemical, andjor biological chamactesistics | 5
. IdE']"Itl'l:y'JI by %‘ What EaCh Water Witer Quantity The amount of water jressnt, could be measuiid in termis of olume, depth, tatal yeld, snd/or peak Aow |
n f' l r r n The amount of water flowing perunitof time, includes aspects such a3 surface water mevement through
beneficiary group needs O T amoun o v g |
from the SIte Fauna Community The interacting animal life presentin the area |
Fdlible Feuna Fauria it o be eaten by humans [
Medicinal Fauna Fauna that has healing propenies as is or aftes procescecing [
Kaystone Faims Fauna on which ether species depend, s absence would sigrificantly alter the ccosystem |
Chailsmiathe Fansna Fauna with symibolic value or widespread popular appeal |
Fauria
Rare Fauna Faura that are uncommon or infrequently encountered |
screenShOt fmm toﬂl Patlinzting Fauna Fauna that moves pollan from plant to plant | 45
— user input attribute
Pest Predator | Depredator z I
step Firial Faura that prey upon pest species | 2o
(=)
Unitad Stasas

Ervironmanital Prossstion
Agaray

Key Attribute Identification

Air Quality

Water Quality

Fauna Community

Pollinating Fauna

Pest Predator / Depredator Fauna
Flora Community

Charismatic Flora

Viewscapes

Ecological Condition

B Agricultural

Commercial { Industrial
- Governmental / Municipal / Residential

Transportation

[ Subsistence

B Recreational

B Inspirational
Learning

[l hon-Use

T
0

T T T 1 T T

2 4 6 8 10 12 14 16 18 20 22

Screenshot from tool:
attribute results

* Bar chart shows relative priority of different

environmental attributes and the beneficiaries
who value them
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R ILm:aI Farmers and Gardeners
Bird and Butterfly Watchers
i I Nature Enthusiasts/Hikers
.Adja cent Fark Users
' Community Members/Land Owners
Bl Parks Department

- | Educators and Students

Downgradient Well Users and Property Owi

Residential Property Owners
Water Subsisters
Expenencers / Viewers
Students and Educators
Bezearchers

People Who Care

Air Quality B Agricuttural
; B Commercial / Industrial
Water Quality - B Governmental / Municipal / Residential
Fauna Community = ;mgsipfﬁatim
ubsistence

Pollinating Fauna . Recreational

Pest Predator / Depredator Fauna W inspirational

Flora Community .hii[zjzg
Charismatic Flora
Viewscapes
Ecological Condition
. 3
6Immnsum X - -
T Applications
* To identify ways in which stakeholders could benefit from a project
* To find common interests among stakeholder groups
* To identify goals and metrics for restoration or remediation sites
* To identify ecosystem services for consideration in land use
decisions
* To explicitly lay out an understanding of the stakeholder context
and have an opportunity to correct misconceptions
[ 9]
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“’Ezﬂm ERA phases vs. today’s featured tools

ERA Phase Tool Names Activity
1 - Planning & Scoping EnviroAtlas Map ES and bicdiversity
FEGS Scoping Tool Identify and prioritize stakeholders and £S
| = )
NESCS Plus dentify pote.ntm_i ES using clearly defined terms and a
comprehensive list
2 - Problem Formulation EnviroAtlas Map ES and biodiversity
FEGS Scoping Too! Identify and pricritize stakeholders and ES
| " Gy g
NESCS Plus dentify pote_ntna_l ES using clearly defined terms and a
comprehensive list
3 - Analysis EnviroAtlas Map ES and bicdiversity
ESML Find models for estimating ES
4 - Risk Characterization EnviroAtlas Map pollution sources and impacts
ESMIL Find models for estimating stressors and impacts on ES
5 - Risk Communication FEGS Scoping Tool Framework for identifying priority ES for stakeholders
NESCS Plus Identify mte_nlia_l ES using clearly defined terms and a
- comprehensive list
[+
e
Unitod States
Ervironmantal Prossction
A

Thank you!

Questions will be answered in
breakout session

* Leah: Sharpe.Leah@epa.gov

* Bruce: Pluta.Bruce@epa.gov

» Katelyn: Barrett.Katelyn@epa.gov

e Tool URL: https://www.epa.gov/eco-research/final-ecosystem-goods-

and-services-fegs-scoping-tool
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Ervironmantal Prosestion
Lo

Outline

* What is this tool?
* Why bother with it?

* How does it work?

* Examples of how it could be used

a
SER .. What is this tool?

EnviroAtlas is an online resource providing geospatial data, easy-to-use tools, and other
resources related to ecosystem services, their chemical and non-chemical stressors, and
connections to human health and equity.

@ S T OS8000 _ . o , :
Includes: T
& Over 500 map layers
* [nteractive Mapping Application
= Eco-Health Relationship Browser
® Analytic and Interpretive Toals
® GIS Toolboxes

® Guides, Use Cases, Tutarials

EnviroAtlas
Flagship
tools
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Biodiversity Y . Eay
Clean Air ik | A R (C|imate

Stabilization

Natural :

" Hazard |

AESIRESL v ____F—_ Mitigation |
Plentiful 10 v o AR

G i .

Community Data

1-meter land cover

National Data

30-meter land cover
400+ unique data layers Data Fact Sheets 100+ unigue data layers
Consistent data for the Peer-reviewed 30 metropolitan areas
conterminous U.S. Standard Metadata 1450 cities & towns {65+ million people)
Open access
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Why bother with EnviroAtlas?

+ May have just the data you have been searching for

« (Contains many data sets that are unique to EnviroAtlas
= Consistently docurnented and vetted

* Don’'t need GIS experience to use

* Many data layers summarized to common gecgraphic units
(i.e., watersheds, census block groups)

* Relatable to the other EGS tools in this presentation
* Provides multiple ways to interact with the data

+ Interactive Map

* Published web services

= All data are downloadable

[+

y - How does it work?

gErey

https://epa.gov/enviraatlas
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AN How does it work?

_bbmnir

EnviroAtlas Dynamic Data Matrix

Snarch, Sort, & Viow L
s
4 - WAk
-
< wnn yping. :
i .
Py =
it
- -
™ s
i w| = ~ |- ]
EEEE [ - il |55 3
[ioma ane s
T - §
T : & & a
ol trpsraiz Cuka L L ' = .
@ & ] it
i LLE R L L + - - e 4
snnmenm [ lues 2| = | oy
b : g
[ 2| = e
e LL LR L L - 2| m|e pae—
A
T e 2 | = e S
s
SEEEERS - .
[
s Il swae| 2 | = @ enmi:
d = T 1
T o

Unfoo Stases

R How does it work?

e

== Featured Collections of Data Layers
S e A e o
Could consider building one for ERA
h—ﬁ'—p BT *::.n 3 s
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| Pt |
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| 2B 513 HAY%
| Danvizgec - Goan Space fre e hata
B reeninpec o ey T am P
| B Tk in o0 d7s
[ et - g by @iz am 3T
an Ton EEC
g T I
it i prar
131 215 Py
@35 039 IFTE
4 03 3340
226 05 £5.540%
Gt i Ear
Moty Wetlence 937 LES] RIS
| cns 0 EL

== Examples of how it could be used

Visualizing and understanding the ecological and socio-economic conditions of a site and of the
surrounding area

= Land cover and land cover change

« Proximity of sites reporting to EPA (e.g., Superfund, RCRA, Brownfields, water dischargers, etc)
* Riparian area land cover

* Proximity to water bodies and flowing water

* Hydrological connectivity

* Habitat connectivity

* Access to green space

+ Habitat suitability for suites of species (e.g., T & E, climate vulnerable birds, etc)
* Soil retained on landscape by existing land cover

* Presence of floodplains

= Proximity of wetlands

* People and demographics

72




Untza Shases
Ervironmartal Procoction
Agercy

Examples of
how it could
be used

-

Webdpos

Interactive Map

Eo:

fealth Browses
Haow to Use

Tutorials

Example Uses

Far Browndiclds

Hraith Impaed Assessment
Data

Abpue the Data

Dyramic Dat Matsix

Dowenland

Resources & Publcaticas

Frucational Matorials

Fart Sheets

Fuhlicarinrs

Technical Resources

s Yanlboes

Redated Links

https://www.epa.gov/enviroatlasfenviroatlas-use-cases

Unitod Statas
!A“i-nmlrnl Prossction

Thank you!

On this page: Enviroatlas Examples | Examples from sur User Community

| Prioritizing Tree Planting in Durham, NC

s This examgle shows how 3 planner reight use EnviroAtlas to prigritize tha
planticig s sadeditiseeal breress b beriooil ehileizon in e v iniy of Burham, NG
R (story mag, 2015

» Ihis story highlights how EA ressaechers yltimataly Ralped the City of

Purham analyze and prigritize troe plantings in thicr

wsighbrlicods. (Wibpage, 2018]

' Using EnviroAtlas to Identify Locations for Urban
Heat Island Abatement

Excessiva heat can be dangerous to human hea

Hedp e
'[':] i g, (e« 5‘!" i
n Pgrtlang, OR, [FIF,2017]

srbian hesnt isdare). This cxarmple exple

Using EnviroAtlas in a Health Impact Assessment
(HIA)

The iy decision assessed fn i HIA s whether Lo dopt o policg permitling
el businecses and aeganizations to provide free ourdoor emerclss clagsss i
oeunty garks. FOF, 20291
Managing Clean Air with Roadway Tree Buffers

Thiz example shows haw EnvirmAtlas may be used fa identify residensial

it thal are vilieabi: Lo e negative beailh isigacts ol rosdiy ai

ERd 150y vap, 2015

Integrating Local Green Assets into Brownfields
Redevelopment

Laarn bow EniraAtlas' high resalution dta can be used 10 incdrodrate lodal
green infrastruciure into hrovmfields redevelopment to besefit public health,
(Puasler, 3015]

Questions will be discussed in
breakout session

» Annie: Neale.anne@epa.gov

* EnviroAtlas: enviroatlas@epa.gov

* Website: epa.gov/enviroatlas
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ERAF EGS STLR Workshop:
EcoService Models Library (ESML)

Tool Leader: Tammy Newcomer-Jlohnson
Facilitator: Brandon Chambers

Recorder: Kaitlyn Hines

February 28, 2022

https://www.epa.gov/eco-
rasearch/ecoservice-models-library

<EPA
Unitod Stasas
Ervvironmantal Prossstion

Agarey

* What is the EcoService Models Library
(ESML)?

Outl i ne * Why bother with it?

¢ How does it work?

* Examples of how it could be used

| as https://www.epa.gov/eco-research/ecoservice-models-librar
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A searchable database of ecological models for estimating
the production of ecosystem goods and services.

* Detailed descriptions of >255 ecological models (>50 individual
descriptors — covering purpose, approach, and environmental use
such as ecosystem services using NESCS Plus and CICES)

* Detailed descriptions of ecological model variables (40 additional
descriptors)

* Variable Relationship Diagrams, conceptual diagrams for each
model

5

[+

v

Unfoo Stases .
Ervironmarial Prosaccion

What is the EcoService

Models Library (ESML)?
Some things ESML is not:

* not a modeling system

* not an ecological valuation database
» not a decision support system
* not a compendium of model software

not a substitute for original documentation
* not an endorsement

BEE  bttps://www.epa.gov/eco-research/ecoservice-models-library
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Untzo Shases

Why bother with the EcoService Models Lirary (ESML)?

£ s ot s fey ==

A searchable database of ecological models for estimating LY ‘ \ .-
the production of ecosystem goods and services. TR

N e

* Help planners, analysts, risk assessors, and scientists to understand
and select useful ecological models

» Help researchers interested in improving ecological modeling
methods

https://www.epa.gov/eco-research/ecoservice-models-library

|
SEPA  How does it work?

Ervironmartal Prosaccion
Agercy

Filier hased on: [ BT

» Source/Collection [Tl
EcoService Moge

» EM Environmental Sub-Class ]

. -5 |
¥ Ecosystem Service &

b Hazardous Wa;tesir? [il
Udl » Location [

B || = vewiablc Chvssific Hazardous Waste Site ERA *®

¥ Time Dependence

Search Ecologica

S earc h fo [ s ® mamimn
Ecological
8
¢ Spatial Distributh O B T . Tels] { i
M Od e IS = il s Liability, and Compensation Act {CERCLA) or Superfund and the
RP— ¢+ Computational Al Resource Conservation and Recovery Act [RCRA). In generzl, the

( E M ) » Determinism (2] | former sites are usually no longer active whereas the latter are

: : Hazardous Waste Site ERA
¥ Time Continuity
“cologica Hazardous waste sites are regulated under two separate
¥ Spatial Extent Arg i : 2 s
legislative acts: the Comprehensive Environmental Response,

» Statistical Estimall  ©PErAting facilities. The likelihood for hazardous waste sites to
. cause harm to humans andfor the environment is largsly

b Model Calibration f L 1
evaluated via human health and ecological risk assessments,

¥ Model Goodness tesarEal

» Mode! Validation Performed (L]
b Uncertainty Analysis Performed H]

» Sensifivity Analysis Performed [i]

» Ecological Scale |

» OrganismalScale [E
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Untza Shases
Ervironmartal Procoction
Agercy

Hazardous Waste Site ERA

Hazardous waste sites are regulated under teo s=parate [szslatve acts: the C
Resgonse, [iability, and Compensation Ac{CERCLA} or Superfund ar & g
. In general, the former sites are usually no longer active wherezs the latter are opersting facilides. T

{RCE

How does it work?
EcoService Models Library (ESML)

likelihood for hazardous waste sites to causa harm to humans and/or the envirenment is largel

human health and ecological nsk assessments, respactively.

Hazzrdous waste site scological nisk ssessments |ERA) have thres main components: probiem formulatiol
analysis, and risk characterization, The main purpose of ERAsTs to evaluate the actual or pote
relabed contamitnants on non-culttniated plants, wildlife, and bictic communities and ecosystems. Such real|
potential impacts are referred to as ecological effects and ane of the primary outputs of their assessment i
establish the likelinoad that ecological effects are or could be caused by one or more site-relatsd contamin,

stressos,

The ERA assessment endpeints focus the evaluation on explicit expressions of environmental values to be
amribute, generally within a specified geographic context (LSEPA 1998). An example assessment endpolnt 15 The sunival and rep

al impacts

O Of S0nEDIrds at

A crucial partof the ERA is deciding whith elements of the ecosystem will be selectad for evatuation and pelentizl protection, Envirenmentz| values are selected using three
erteria: (1) ecological relevance, (2} suscepeibility to site assactated known ar patential contandnants, and (3) relevance oo management goals.

In 2003, the Rizk Asseszment Forum published Genenc Ecalogical Assessment Endpaints (GEAES) for Ecolagical Risk Assessment: Second Edtion with Genaric Ecosystem

Sarvices Endpoints Added, This document suggested guidelines for developing rebust sssessment end peints and preszaied an exsmpole setof GEAS: applicable Lo 3 wide
wvaristy of assessment srenarias.

Unfoo Stases .
Ervironmarial Prosaccion
Agurey

Compare
Selected
Ecological
Models
(EMs)

https://esml.epa.gcov/secondary/read PGESAE

How does it work?

Filtar based on: O
+ EM SourcefCollection [

+ M Crviramime lal Sub-Class ]
= Ecosystem Service (4]

2 eices e 00

% MESCS (Profminary nersion i
20UE IPDEL 114 pp, 24 UMD, Abgat PEF)

NES

ey Choertfioriion Bcheme [V T (79 47|

Clar Splections
Enironmental Sub Chass!

Hear Coastal Marine amd
Esluaries

End Prodisct Class:

Typ= a value or seiact fom lig

Compare EMs

hing results)
|- Jave Selected EMs to My EMs

pireaclsheel  (F venr i)

Faxppanil Distan L

which compsrison iz best for me?

First  Proviogs 1

2 2 4 MNext Last

Compare Criteria; Hide Critenia cosystem Ecosystem
@) M Variables by Varishle Role tal Services Year ©
F} M Variables by Category |CICES) MESCS)
{_} AllEM Descriptors farre i wnin
! EM Deseriptors by Modeling Concepts [Eensystem]
Cultural
P p— S~
Which comparison is best for me? x
" . A
EM Variables by Variable Role
One quick way to compare ecological models (EMs) is by comparing their variables. Predictor variables show
what kinds of influences a model is able to account for, and what kinds of data it requires. Response variables
show what information a model is capable of estimating.
This first comparison shows the names (and units) of each EM’s variables, side-by-side, sorted by variable
role, Variable roles in ESML are as follows:
o Predictor Variables
o Time- or Space-Varying Variahles »
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sgA _ How does ESML work?

| Prosastion

A, Variable Relationship Disgram for:  |EM-142/EnwiroA | water recharge by tree cover

|90; Predictor Varables - Time- or

computation of the other.

Variable units, if available, are given in brackets following varable name. Arrows dencte that ane vamnable [or varables, if gathered within a box) is required for

+Rouble dagzer denctas a varizble whose vadue is constant with respact to a driving class variable {such as when derived from 2 jookup tabiel.
=

I from iTree-Hydro model
Variable T T

tree cover//impervicus cover
Relationship lemesminie
Diagrams PC Land area (watershad) [m’]
show model

PD: Census biock group

"mm-mpq

PCE: imparvious cover 3]

PC# Land area (census block

https://www.epa.gov/eco-research/ecoservice-models-library

group) [m’]

“'%m ERA phases vs. today’s featured tools

ERA Phase
'1-Planning & Scoping

Tool Names

EnviroAtlas

Activity

Map ES and biodiversity

FEGS Scoping Tool

Identify and prioritize stakeholders and ES

NESCS Plus

Identify potential ES using clearly defined terms and a
comprehensive list

2 - Problem Formulation

EnviroAtlas

Map ES and biodiversity

FEGS Scoping Tool

Identify and prioritize stakeholders and ES

Identify potential ES using clearly defined terms and a

PERES Py comprehensive list
- Analysis ESML Find models for estimating ES
EnviroAtlas Map ES and biodiversity
4 - Risk Characterization ESML Find models for estimating stressors and impacts on ES

5 - Risk Communication

EnviroAtlas

FEGS Scoping Tool

Map pollution sources and impacts

Framework for identifying priority ES for stakeholders

NESCS Plus

Identity potential ES using clearly defined terms and a
comprehensive list
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SER.__  Example of how ESML could be used
East Mount Zion Landfill Revegetation
Scenarios

1. Status quo — mowed grass
2. Native grassland scenario

= ; 1
" | |
2 & 5
. | %-ﬁ
Models

L. 31atus quo - mowed EHSS . Natlve grassland scenario

Estimated Differences between Scenarios

.( ® Aestheties®

» ESII (Ecosystem Services Identification § o

and Inventory) Tool e
* Integrated Valuation of Ecosystem
Services and Tradeoffs (InVEST) Carbon
* InVEST Pollination
* Grassland Bird Models
B https://www.epa.gov/eco-research/ecoservice-models-library

Thank you!
Questions will be discussed
in breakout session

* Tool Lead: Tammy Newcomer-Johnson
Newcomer-Johnson.Tammy@epa.gov

* Facilitator: Brandon Chambers
bchambers@cbi.org

* Recorder: Kaitlyn Hines
Hines.Kaitlyn@epa.gov

URL: https://www.epa.gov/eco-
research/ecoservice-models-library
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Appendix 2 — Theoretical Case Study Presentation

Disclaimer; The views expressed are those of the author(s) and do not necessarily represent the views or policies of the U5 EPA.

L5, Environmental Protection Agency

Site Map & Background

Figure 1. Site map

Enami:les ei abudngﬁ:al F!D!ptu!s farmm nf

4 * ﬁrtﬁ’tmﬂ pmmebme mmmrmmr Iﬁfﬁwﬁ fetida, emhwrm]
*  Estuarine fish population in the Raritan River :
«  Bird and mammal population abundance inthe marsh and the river

LL.5. Envircnmental Protscrion Agency
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Overview of Site

* This site is an abandoned hazardous waste site located in central New Jersey along the
Raritan River.

* Polychlorinated biphenyls (PCBs) and metals {arsenic and mercury) are found at elevated
concentrations in shallow surface sediments of the stream channel and at lower
concentrations within the marsh itself and at depth.

From the four EGS tools discussed today, which ones do you think can be
applied and utilized during the planning and scoping phase of the site?

SEFA FEGS 5coping Tool

Tha EcoSarvice Modals Libeary (mitpa:iasml epa.gov| lets uséns find and campare acological
modals i help make bethar dacisions an prodaciion, resforation and use of ecosystems.

A SLERA was conducted for the site to
ro— determine which contaminants and
exposure pathways presented ecological
risks based on conservative assumptions.
Three primary contaminants of potential
concern {(COPCs) identified in the marsh
and associated drainage ways were PCBs,
arsenic, and mercury.

igure 2. dodified '-'"“-'.' ays evaluated in ecologica assessment
Examples of ecologleal receptors for measures of effects at this site:

+  Aguatic macroinvertebrate (Lumbriculus variegatus, blackwarm)

+  Terrestrial invertebrate community {Eisenia fetida, earthwaorm)

+  Estuarine fish population in the Raritan River

*  Birdand mammal population abundance in the marsh and the river

w1 fhitpe] il aa o 7 o

LL.5. Environmental Protection Agency

81



SLERA Assessment Endpoints

PROTECTION OF THE SURVIVAL, GROWTH, AND REPRODUCTION OF:
o Aguatic invertebrates
o Forage Fish
o Mammals {short-tailed shrew)

o Birds {marsh wren, red-tailed hawk, spotted sandpiper)

Figure lodifi

gure 2. Modified example of exposur pathways evaluated in ecological risk as: o Amphibians (green frog) and fiddler crab
Exarples of ecelogical receptars for measures of effects at this site:

*  Aguatic macreinvertebrate (Lumbriculus variegatus, blackwerm)

*  Terrestrial invertebrate community [Eisenia fetida, earthworm)

*  Estuarine fish population in the Raritan River :

+  Bird and mammal population zbundance in the marsh and the river

e | | bepd, ool oA | T v o

U.5. Envircnmental Protection Agency

Screening Level Ecological Risk Assessment (SLERA)

Ecological receptors: aquatic invertebrates, forage fish, short-tailed shrew, marsh
wren, red-tailed hawk, spotted sandpiper, green frog, and fiddler crab
Habitats: river, march, and stream

What generic ecosystem service endpoints can be created for the SLERA?

Generic Conventional
Measurement 2
Ecosystem Assessment 5 Benefit
z 2 Endpoint
Service Endpoint
Z MNutrition
Food Fish population FIF.'h abundance Recraation
, R Size structure
production vitality 2 Income
Species number Eii
njoyment
Recreation
Recreational Bird species Bird abundance Enjoymeant
opportunity diversity Species number MNutrition
Income

L5, Envirenimental Protection Agency
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Ecological receptors: aquatic invertebrates, forage fish, red-tailed hawk, short-tailed
shrew, marsh wren, spotted sandpiper, green frog, and fiddler crab

Habitats: river, march, and stream

How can the EGS tools discussed today be applied and utilized for the SLERA?

EPA FEGS Scoping Tool

mating ‘-u-' \ 4 =
g - =
The EcoSenvice Modefs Libvary (hifpes Nesml epa pov) lets users find and compans ecological
imodals f halp make bedler decisions an prodechan, resforation and use of ecosysfems.

U.5. Envircnmental Protection Agency

Baseline Ecological Risk Assessment (BERA)

Further develop the conceptual site model
Consider contaminant fate and transport
Identify ecosystems potentially at risk
Identify complete exposure pathways

Select assessment endpoints, candidate measurement endpoints

LL.5. Environmental Protection Agency
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BERA Assessment Endpoints in the

Marsh and River Ecosystems

o Aquatic and terrestrial macroinvertebrate community abundance and population
production in marsh sediment/soil

o Estuarine fish population abundance and community structure in the Raritan River

o Wildlife population abundance in the marsh and the river (representative species for the
marsh were the short-tailed shrew, muskrat, marsh wren and red-tailed hawk, and the
species selected for the river were the osprey and the herring gull)

U.5. Envircnmental Protection Agency

Questions Related to BERA Assessment Endpoints

What site-specific ecosystem service assessment endpoints can
you think of that

* correspond to the conventional ones presented here?

* can assist with risk management decisions and remedy
selection?

» can facilitate risk communication with the public and
partners?

U.5. Environmental Protackion Agency
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Baseline Ecological Risk Assessment (BERA) Summary

Benthic organisms in river sediment => showed RISK
- Terrestrial invertebrates in marsh sediment => showed RISK
Estuarine fish => showed NO RISK
Birds (marsh wren, asprey, herring gull) exposed to marsh sediment => showed RISK
Mammals (muskrat, short-tailed shrew) exposed to marsh sediment=> showed RISK

. o+ w

How can the EGS tools discussed today be applied and utilized for the BERA?

", FEGS Scoping Tool

Beneticiasy By At ikt ks - -
Profile identification By \ & The EcoService Models Libvary (hiftps\'esml ega pov) lets mrsmdanﬁ compane acalogical
' muodals o halp make better decisions on profection, restoration and use of ecosystems.

1)
-

e B
’fm Sirwssae u-.uc:?‘-\

N L =
The Ecoferiace Models Liray (him.l smiaga ooy e urers find and compen scobgos’
mocieis 1D hei) MBAE beser CeTiBNS o INSCYON. ASSII0N BN LSS Of SIOSYREmE.

VELMA

Visualizing
Ecosystem Land
Management

Assessme y HYDRO-ECOLOGY GIS

Stakeholder
Prigritiration Profile Identification

LL.5. Environmental Protection Agency
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Appendix 3 — EGS Tool Outputs Based on Workshop’s Hazardous Site
Case Study

NESCS Plus

During the Workshop’s Case Study session, the NESCS Plus was run real-time to identing potential FEGS
that might be relevant to the ERA (Figure A3-1).

“ C & geopubepagowinescs/apphcation/multipleCuery 8 & & & i
B oo @ rEs0 @ Rewmitork (@) Pty [l Wessmer @ PPD00ENS W) SHCRES QO AAAD @ SepdiT W Clmsuic [ Seefenedtt (D) Stver @ Humicane B Vimeai . Other beckmares [ Feadng st
Direct Dir:
NESCS Plus 1D User Use
(WWW.XYYYY.ZZZZ) subclass sul
1(zz) 1A

Real Estate
111.3.110.1531 Rentaland | Real

Leasing

Real Estate Rent
111.3.110Y.1552 Rental and Leas
Leasing Servi

111.3.11072111 Households | Hous

11131112111

111.3.111v2111

Figure A3-1. Screenshot of some of the NESCS Plus results for the workshop’s Case Study exercise.

The NESCS Plus allows for export of results into an .XLS format, allowing the user to examine results
separately.

As an example, Figure A3-2 shows two rows in yellow highlight that the workshop participants discussed
further. Row 4 shows: (1) Environment: Aquatic -> Rivers and Streams; (2) Ecological End-Product:
Water; (3) Use: Recreation/Tourism; (4) User: Households; (5) Beneficiary: Recreational -> Waders,
Swimmers, and Divers. Workshop participants discussed this row and concluded that this FEGS was
likely relevant to the case study.

In contrast, Row 17 shows: (1) Environment: Aquatic -> Rivers and Streams; (2) Ecological End-Product:
Composite; (3) Use: Cultural/spiritual activities; (4) User: Motion Picture and Sound Recording
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Industries; (5) Beneficiary: Inspirational -> Artists. Workshop participants discussed this row and
concluded that this type of user was not likely relevant to the case study for the purpose of an ERA.

L Searh
Home Insert Draw  Page layout Formulas Data  Review E Developer Help  Acrobat & Share ™ Comments
Defast J E‘ @ Iﬁ Fiormula Bar O\ __; f’ﬁ "=| E Eﬂ E:’:‘? Ef!u‘ws»@e—n:i-de % E‘
Sheet vew WWorisni: Views Show Zoam Window idacros ~

r | A B K L M 2] 1=
1 NESCSPI Ecologlcal End-Product |Dir Direct User Subelass Il (Beneficiary Categary (B Beneficiary Subeategory (BBB)

2 [111.3.110 Real Estate Government, Municipa Residential Property Owners

3 111.3.11]] | Households Recreational Anglers

4 1111.3.111 Aquatic Rivers and Streams Recreation/tourism  Households Recreational Waders, Swimmers, an RELEVANT

5 111.4.109 a Households Subsistence Food and H'sdl_l:lnnl Subsisters

6 (111.4.111 H hold R tional Food Pickers and Gatherers

7 (111.4.111] Households Recreational Anglers *
8 111.4.111 Households Recreational Experiencers and Viewers

9 111.8.110 Real Estate Government, Municipa Residential Property Dwners

10 i Rental and Leasing ServGovernment, Municipa Residential Property Owners

11 Households Government, Municipa Residential Property Owners

12 Household! Experiencers and Viewers

13 Households lhuuﬁmal Anglers

ia Miscell: M. '} Artists

15 ¢ Mer:hanlwhalrsaler:,hphhnﬂ Artists

16 vit Merchant Whalesalers, Inspirational Artists

17 111.8.112 Aquatic Rivers and Streams i cuhlrﬂfspmlamuhﬂﬁbn Picture and Sbuinsp:rauonal Artists NOT RELEVANT
18 111.8.112 .

19 111.8.112
20 111.8.113]
21[111.8.113
22 111.8.113]
23 112.3.110
24 113.3.111
25 1113.3.111]

Figure A3-2. Example of NESCS Plus export. Two example FEGS rows (#4 and #17) were highlighted in yellow and
discussed for their potential relevance to the workshop’s Case Study Exercise.

FST

As mentioned above, a quick NESCS Plus run led to the identification of 69 potential services. The FST
can be used to bring specificity to that list and to identify the most relevant services. This example case
study is a particularly interesting one for considering EGS because the site is not accessible by the
general public. With many of the beneficial uses requiring direct access off the table, it could be easy to
overlook the services that are provided by the site.

The case study example does not specify any stakeholder, but since the FST begins with stakeholder
groups, a situation was hypothesized in which key stakeholder groups include downstream
homeowners, the municipal government in the area, a local environmental non-profit, a fishing club, an
outdoor activities club, and the general public. For this example, the criteria of “Magnitude and
Probability of Impact,” “Proximity,” “Economic Interest,” and “Underrepresented and Underserved
Groups” were used. Those four criteria were given equal weights and no other criteria were used (Figure
A3-3). Each of these groups were then scored using generalizations of how each group might function
(Figure A3-4). The result is a relative prioritization of the stakeholder groups (Figure A3-5).
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Prioritization Criteria Relative Weights &

Magnitude & Probability of Impact (25%) Proximity (25%)

Underrepresented & Underserved Groups (25%) Economic Interest (25%)

Figure A3-3. Screenshot of the FST criteria weights for workshop’s Case Study Exercise.

underrepresented
i i . = i noerns nhe
Staéer&‘rda Magnitude & Level o Levelof  Urgency & Temporal Prescimity ECOngmic Rights Faimess PR
P Probability of impact influence Interest immediacy interest
s cot bt bl okl il SEEIES LSl L Groups
Downstream )
E‘ ﬁ Homeowners 70 100 g 0
= m Ml L = M 100 =
¢ B Environmental -
# m Non-Profit £ 50 o =%
@ Fishing Club -] 50 0 0
@ M | ceneral Public 0 50 ] 100

Figure A3-4. Screenshot of the FST criteria scores for workshop’s Case Study Exercise (unweighted criteria were not

scored).

Stakeholder Prioritization &
.Impacl

| Influence
. Interest
Urgency
. Prootimity
. Economic
| Rights
. Fairness

. Underrepresented

Downstream Homeowners

Municipal Gevernment

Environmental Mon-Profit

Fishing Club

General Public

40 50 60 70 30 a0

0 1o 20 30

Figure A3-5. Screenshot of FST stakeholder prioritization for workshop’s Case Study Exercise.
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Continuing with a hypothetical generalization of how each of these groups might be interacting with the
river, the beneficiary groups making up each stakeholder group were identified (Figure A3-6) and the
environmental attributes of interest for each beneficial use (Figure A3-7).

Beneficiary Prioritization &

. Environmental Non-Profit
. General Public
. Downsiream Homeowners
[l Fishing Club

Municipal Government

Municipal Drinking Water Plant Operators
Residential Property Owners

Public Sector Property Owners
Experiencers { Viewers

Hunters

Anglers

Waders [ Swimmers / Divers

Boaters

Students and Educators

People Who Care

Figure A3-6. Screenshot FST beneficiary prioritization for workshop’s Case Study Exercise.
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Water Quality
Water Quantity
Waler Movement

Fauna Community .'Sl'lahl;sfp::urlaﬁun
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Edible Faur_m . Recreational

Flora Community . Inspirational
Sounds Leamning
Scents Wtion-Use

Viewscapes B
Ecological Condition

Open Space
Flooding

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Figure A3-7. Screenshot of FST attribute prioritization for workshop’s Case Study Exercise.

The results of the FST provide a far smaller set of ecosystem services of concern and clear guidance on
the attributes and uses that will be of greatest concern to the community.
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EnviroAtlas

After the workshop, a few data layers and tools in the EnviroAtlas Interactive Map were examined to see
if they could be useful to the case study. The following maps provide an example of some of the maps
available through the EnviroAtlas. A hydrological unit code (HUC) is a way of identifying a watershed or
part of a watershed as part of a hierarchical classification system of drainage basins within the US. The
HUC-2s, for example, define major river basins, each HUC-2 contains thousands of HUC-12s. The
hierarchical system also includes HUC-4s, HUC-6s, HUC-8s, HUC-10s, and HUC-14s with the number after
the acronym ‘HUC' indicating the number of digits in the identifying code. Many of the maps have values
summarized by 12-digit HUCs, which are a medium sized watershed. Other maps have values available
for every 30 by 30-meter pixel. The legends in the maps indicate what the colors mean.

First, the case study area was located and displayed the Superfund Site and its boundary in the
Interactive Map (Figure A3-8). Other NPL Superfund sites, permitted water dischargers, and active RCRA
sites were also included to get an idea of what else was in the vicinity.
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Figure A3-8. EnviroAtlas Interactive Map showing Case Study Superfund Site, other NPL Superfund sites, water
dischargers, and RCRA sites.
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The land cover in the Case Study area was then examined as many EGS flow from, or are impacted by,
land cover and land use. The National Land Cover Dataset was added to the map which indicates a land
cover class for every 30 by 30-meter pixel (Figure A3-9).

LAL L LER ]

BeTsRFe

Seieere

Figure A3-9. Land Cover in vicinity of Horseshoe Road Superfund facility.

Because of potential impacts to species and to fisherpersons who may eat locally caught fish, it is
important to understand impaired waterways in the area and how many streams were impaired for
metals other than mercury (Figure A3-10).
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Figure A3-10. Impaired waters in the vicinity, red lines and areas indicate impaired waters reported by states.
Colored polygons indicate kilometers of stream in the watershed impaired for metals other than mercury.
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Although the watershed did not have any observed endangered species according to natural heritage
data in the EnviroAtlas, modeled USGS GAP analysis data indicated that the area was suitable habitat for
endangered and rare birds (Figure A3-11). The natural heritage data indicate when a species has been
observed but that does not mean a species is not there, only that no-one has reported seeing it there.
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Figure A3-11. Modeled habitat suitability for rare birds.

Wetlands provide many EGS; to visualize wetlands in the Case Study vicinity, the National Wetland
Inventory was added to the map (Figure A3-12).
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Figure A3-12. National Wetland Inventory maps showing wetland type in the area.
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With so many wetlands in the area, there may be a local demand for bird hunting, so the map showing
migratory bird hunting demand in the local area was investigated. This map (Figure A3-13) indicated
there may be significant demand for bird hunting in the local area.
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Figure A3-13. Migratory bird hunting recreation demand.

Humans are the beneficiaries of EGS and as such, to see where people lived in proximity to the
Superfund site with a finer granularity than that of the U.S. Census data, a map of the allocation of
people to 30 by 30-meter grid cells was examined (Figure A3-14).
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Figure A3-14. Estimated population living in every 30 by 30-meter pixel.

Once the full suite of maps has been added to the Interactive Map for the Case Study, the EnviroAtlas
session can be easily saved and shared with colleagues. This allows those colleagues to open the
EnviroAtlas Interactive Map, load the file and immediately see the same suite of Case Study Maps.

ESML

Using the case study, the ESML was searched using the “Hazardous Waste Site ERA” filter. Three filtering
criteria were chosen to be most relevant to the case study: (1) water purification for drinking, domestic,
industrial, and agricultural use; (2) food production (e.g., catchable, edible fish for recreational,
commercial, and subsistence uses); and (3) air purification (for breathing and visibility). A total of 91

potential models (Figure A3-15).
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Figure A3-15. Screenshot of some of the ESML results for the workshop’s Case Study. Three criteria from the
“Hazardous Waste Site ERA” filter were chosen to be most relevant to the case study.

The ESML allows for export of results into an .XLS format allowing the user to examine results

separately. For this case study, looking at the predictor and response variable data fields, there were
three potential models that might have relevance to a risk assessment: one on reduction in pollutant
load; one on metal removal (albeit different metals); and one on biotic integrity indices (Figure A3-16).
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EMID
EM-51

EM-656

EM-821

B

Model Short Name Predictor Variable [Predictor Variable Position]

EnviroAtlas-Nat.
filtration-water

P8 UCM

Aquatic vertebrate
IBI for Western
streams, USA

Census block group | Pollutant | Pollutant pooled mean event-mean
concentration | Pollutant pooled median event-mean concentration |
Reduction in annual runoff (census block group)

Accumulation rate (impervious surface) | Area | Copper | Daily air
temperature | Decay rate - second order (particle) | Decay rate -
first order (particle) | Device class | Direct impervious fraction |
Directly connected impervious coefficient (0-1) | Directly connected
impervious fraction | Elevation | Filtration efficiency (particle
Anthropogenic reference criteria (disturbance) | Composition |
Conductivity | Ecoregions | Environmental variables |
Evenness/diversity | Functional feeding group | Habitat | Richness |
Riparian disturbance | Riparian vegetation complexity | Tolerance to
pollution | Total nitrogen | Total phosphorus | Vertebrate
assemblage (fish & amphibian) metrics

J M
Response Variable [Response Variable Position] Bibliographic Title
Reduction in pollutant mean load (census block group) | Reduction in pollutant EnviroAtlas - Featured
median load (census block group) Community

Copper removal | Copper removal efficiency | Lead removal | Lead removal P8 Urban Catchment Model
efficiency | Total kjeldahl nitrogen removal efficiency | Total kjelhahl nitrogen  Version 3.5
removal | Total phosphorus removal | Zinc removal | Zinc removal efficiency

Assemblage tolerance index | Index of biotic integrity (1Bl ) Mountain region | A Predictive Index of Biotic
Index of biotic integrity (IBI) Mountain region (least disturbed) | Index of biotic Integrity Model for A
integrity (IBI) Mountain region (most disturbed) | Index of biotic integrity (IBI) predictive index of biotic
Plains region | Index of biotic integrity (IBI) Plains region (least disturbed) |  integrity model foraquatic-
Index of biotic integrity (IBl) Plains region (most disturbed) | Index of biotic ~ vertebrate assemblages of
integrity (IBI) Xeric region | Index of biotic integrity (IBI) Xeric region (least =~ Western U.S. Streams
disturbed) | Index of biotic integrity (IBI) Xeric region (most disturbed) |

Native benthic species richness | Proportion of invertivore-piscivore species |

Proportion of lithophilic reproducing species | Vertebrate species richness

Figure A3-16. Example of ESML export (showing only a few data fields). Three potentially relevant EGS models were
identified for this case study based on predictor and response variables captured by ESML.
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