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Ecosystem Services at Superfund Sites

Superfund Sites across the United States (~460 sites)

https://semspub.epa.gov/work/HQ/100003256.pdf
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Examples of Ecosystem Services at Site Cleanup Projects

Subsistence fishing – 
Portland Harbor, 
Washington State

Timber production – Black 
Butte Mine, Oregon

Groundwater reclamation – 
Phoenix-Goodyear Airport 

Area, Arizona

Erosion control – Bunker 
Hill Mining and 

Metallurgical Complex, 
Idaho

Pollinator habitat – 
Palmerton Zinc Pile, 

Pennsylvania

Cultural heritage – Indian 
Island, California

Recreational fishing – 
California Gulch, Colorado

Bird watching – Rocky Mountain 
Arsenal, Colorado

Educational experiences – Sangamo 
Electric Dump/Crab Orchard National 

Wildlife Refuge, Illinois

Final Ecosystem Goods and Services (FEGS) are those components of nature within 
an environment that are directly enjoyed, consumed or used to yield human well-being. 

Harwell et al. 2022 J Environ Manage. doi: 10.1016/j.jenvman.2021.112102



EPA’s Ecosystem Services Tools
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Sharpe et al. 2023. Frontiers. https://doi.org/10.3389/fevo.2023.1290662

Harwell et al. 2024. Sustainability https://doi.org/10.3390/su16051739

www.epa.gov/eco-research/ecosystem-services-portal 

https://doi.org/10.3389/fevo.2023.1290662
https://doi.org/10.3390/su16051739
http://www.epa.gov/eco-research/ecosystem-services-portal


Example: Lake Sandy Jo Superfund Site, Gary, Indiana

• Partnership between the city of Gary, Fern Hill, the 
Indiana Department of Environmental Management, 
and the US Environmental Protection Agency

• Goal: to provide additional benefits to the 
community through consideration of ecosystem 
services

• What does the community value?
• How could these additional benefits be incorporated into 

development plans?



Community Interests

• Over the course of two virtual workshops and an in-person design 
charette, community members discussed community priorities and 
potential benefits, including:

• Safety and security 
• Living standards
• Health
• Educational opportunities
• Recreational opportunities
• Stormwater/flood management
• Aesthetics
• Air quality



Safety and security
• Lighting and emergency poles
• Greening

• Clear lines of sight
• Fencing

This Photo by Unknown Author is licensed under CC BY-SA-NC

This Photo by Unknown Author is licensed under CC BY-SA

https://www.flickr.com/photos/36016325@N04/3885912086
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.geograph.org.uk/photo/1358933
https://creativecommons.org/licenses/by-sa/3.0/


Air quality
• Vegetation barriers
• Trees 

• Green roofs

https://www2.purpleair.com/products/purpleair-pa-ii



Water management
• Landscape features
• Surface covers
• Vegetation 

https://19january2021snapshot.epa.gov/water-research/stormwater-management-and-green-infrastructure-research_.html



Aesthetics

• Greenspace
• Trees and other vegetation choices
• Diverse plants flowering throughout the year
• Artistic Installments



Educational 
Opportunities
• Outdoor classrooms
• Study plots for students, 

researchers, & citizen 
scientists

• Community gardens
• Educational signage

This Photo by Unknown Author is licensed under CC BY-SA-NC

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://www.flickr.com/photos/75012107@N05/6767680969/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.scienceintheclassroom.org/blog/2014/05/09/convergence-between-science-and-environmental-education
https://creativecommons.org/licenses/by-nc-nd/3.0/


Recreational 
Opportunities

• Trails
• Bird and pollinator habitat

• Play and exercise space

This Photo by Unknown Author is licensed under CC BY-NC

This Photo by Unknown Author is licensed under CC BY-SA

https://www.rootsimple.com/2015/09/a-house-for-native-bees-and-insects/
https://creativecommons.org/licenses/by-nc/3.0/
https://commons.wikimedia.org/wiki/File:Pavilion_at_west_end_of_screen_wall,_Stanley_Park_4.jpg
https://creativecommons.org/licenses/by-sa/3.0/


Renewable energy • Solar powered commercial buildings
• Solar lighting 

• Solar array
• Wind power

This Photo by Unknown Author is licensed under CC BY-SA-NCThis Photo by Unknown Author is licensed under CC BY-SA-NC

https://technofaq.org/posts/2019/02/top-5-reasons-why-solar-street-light-poles-should-go-mainstream-in-2019/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.flickr.com/photos/heidigoseek/2474070034/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Reduced urban 
heat island 
• Decrease the amount of 

black impervious surfaces
• Vegetation choices

• Big broad leafed 
deciduous trees

• Cool or green roofs
• Cool paving materials and 

permeable parking

https://climatekids.nasa.gov/heat-islands/

https://www.jlconline.com/how-to/roofing/cool-roofs-for-hot-climates_o

https://apnews.com/article/virus-outbreak-technology-
arizona-bdd2b997ebdf976c22090eaf5b32bcb7
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National Ecosystem Services Classification System 
(NESCS+)

• NESCS Plus is an organizer. 
• It aids identifying and classifying what matters directly to people.

What? Where? Who?

Ecological End-Product
(Final Ecosystem Good)

Charismatic Bird Species

Environment

Grasslands

What? Where? Who?/How?

Direct Use/User
Beneficiary

Recreational Bird Watchers

www.epa.gov/eco-research/nescs-plus



Beneficiary Profile from FEGS Doc Reader 
(n=435 entries)

17
https://rstudio-connect.dmap-stage.aws.epa.gov/content/6e74ea8f-8fe2-4c44-bcc9-8994969e0774

https://rstudio-connect.dmap-stage.aws.epa.gov/content/6e74ea8f-8fe2-4c44-bcc9-8994969e0774


Learn about Eco-Health Linkages

18https://enviroatlas.epa.gov/ 

https://enviroatlas.epa.gov/


Solar potential data in EnviroAtlas

19https://enviroatlas.epa.gov/ 

• Over 500 map layers

• Interactive Mapping Application

• Eco-Health Relationship Browser 

• Analytic and Interpretive Tools

• GIS Toolboxes

• Guides, Use Cases, Tutorials

https://enviroatlas.epa.gov/


• Detailed descriptions of >315 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

20

What is the EcoService Models Library (ESML)? 
.

https://ESML.epa.gov/ 
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https://esml.epa.gov/
https://esml.epa.gov/


Modeling Scenarios for LSJ Ecosystem 
Services Areas

1. Wildlife that may use the site (US Fish and Wildlife Service)
2. Wildflowers to attract pollinators (Williams et al. 2015)
3. Trees for air quality, energy, and stormwater (US Forest Service i-Tree)
4. Low impact development options (EPA Stormwater Calculator)
5. Education benefits of school field trips (Hutcheson et al. 2018)
6. High-level suite of ecological functions (Ecosystem Intelligence Tool)



18 Migratory bird speciesLocation

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

Rare insect species

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


18 Migratory bird species4 Endangered species



Wildflower planting mix supporting Bees in Gary, IN
(Utilizing ESML model 784, https://esml.epa.gov/detail/em/784, Williams et al. 2015 https://doi.org/10.1890/14-1748.1) 

A mix to support wild bee abundance and species richness.

1. Asclepias syriaca – Common milkweed***
2. Dalea purpurea – Purple prairie clover
3. Lupinus perennis – Wild lupine***
4. Monarda fistulosa – Wild bergamot
5. Ratibida pinnata – Prairie coneflower
6. Rudbeckia hirta – Black-eyed Susan***
7. Silphium perfoliatum – Cup plant
8. Solidago speciosa – Showy goldenrod
9. Symphyotrichum leave – Smooth blue aster
10. Symphyotrichum novae-angliae – New England aster

*** represents species also found in the proposed seeding 
mix for Lake Sandy Jo
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https://esml.epa.gov/detail/em/784
https://doi.org/10.1890/14-1748.1


https://www.itreetools.org/ 

https://www.itreetools.org/


Greenspace
Scenario





Rossman, L. Bernagros, J., Barr, C., and Simon, M. 2022. National Stormwater Calculator User’s Guide 
Version 3.4.0. EPA/600/C-22/150 https://www.epa.gov/water-research/national-stormwater-calculator 

https://www.epa.gov/water-research/national-stormwater-calculator


Education 
Value Model 

ESML-875
doi:10.1016/j.ecoser.2018.03.005

https://esml.epa.gov/detail/em/875
https://doi:10.1016/j.ecoser.2018.03.005


https://www.ecosystemintelligence.com/  

High-level planning tool provides initial rough 
estimates

https://www.ecosystemintelligence.com/


Beyond Lake Sandy Jo

• The intent is that this approach would be useful for sites other than Lake 
Sandy Jo

• That the city is empowered to take this approach for other sites/projects

“The commercial reuse of a site like [Lake Sandy Jo] can bolster local economies by supporting 
jobs and generating revenue. Moreover, what we see at this site is the importance of bringing 
the local community in on redevelopment plans so they can share their goals and vision for 
revitalization” EPA Region 5 administrator Debra Shore
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Lake Sandy Jo Ecosystem Service Modeling 

Wildflower Planting Mix
• Shows the impacts of increasing pollinator habitat

• Planting a targeted wildflower mix enhances pollinator 
diversity and presence over time

Information for Planning and Consulting (IPAC)
• Tool to identify the critical and endangered species in an area as 

well as migratory birds that pass through

• Setting up natural green spaces could provide habitat for 10 locally 
endangered species in northern Indiana as well as for 15 species of 
migratory birds

EPA Stormwater Management Model 
(SWMM)

• Used for planning, analysis, and design related to 
stormwater runoff

• Using Low Impact Controls, like rain gardens and 
street planters, reduce flooding and runoff

Education Valuation Model
• Calculates the benefit ($ value) of ecosystem services

• The educational value to Gary Indiana of one visit for all high 
school seniors (public and private) to learn about the 
ecosystem services incorporated into the LSJ project is 
approximately $54,236



Estimated ecosystem services from models

4x More Pollinators
Planting a mix of local wildflower species 
in the ecosystem services area will 
support an increase in bee pollinator 
abundance

33% Decrease in 
Stormwater Runoff

Building low impact controls will result in 
a 33% decrease in surface runoff and 
exfiltration loss, along with a 66% 
decrease in external outflow 

Education Value of 
$54,236
Investing in educational green spaces 
could result in $54,236 of educational 
value for an all high school seniors class 
student trip

25 Species Protected
Developing green spaces will create 
habitat for 10 critical / endangered 
species as well as 15 species of migratory 
birds

0201

0403



Relevant Resources

ES in Contaminated Sites
• U.S. Environmental Protection Agency (USEPA). 2017. Ecosystem Services at Contaminated Site Cleanups. Engineering 

Forum Issue Paper. EPA/542/R-17/004. URL: https://www.epa.gov/sites/default/files/2017-
09/documents/ecosystem_services_at_contaminated_site_cleanups_ef_issue_paper.pdf.

• Harwell, M.C., Jackson, C., Kravitz, M., Lynch, K., Tomasula, J., Neale, A., Mahoney, M., Pachon, C., Scheuermann, K., 
Grissom, G. and Parry, K. 2021. Ecosystem services consideration in the remediation process for contaminated sites. 
Journal of Environmental Management, 285, p.112102.

Clu-In website for Ecosystem Services Information
• https://clu-in.org/ecotools/ecosystem.cfm.

Ecosystem Services and Risk Assessments
• Report: Kim et al. (2023). Operationalizing Ecosystem Services Endpoints and Assessment Tools for Supporting Risk 

Assessments. EPA/600/R-23/039. 
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=357699&Lab=CPHEA.

Ecosystem Services Tool Selection Portal
• https://www.epa.gov/eco-research/ecosystem-services-tool-selection-portal. 
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https://www.epa.gov/sites/default/files/2017-09/documents/ecosystem_services_at_contaminated_site_cleanups_ef_issue_paper.pdf
https://www.epa.gov/sites/default/files/2017-09/documents/ecosystem_services_at_contaminated_site_cleanups_ef_issue_paper.pdf
https://clu-in.org/ecotools/ecosystem.cfm
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=357699&Lab=CPHEA
https://www.epa.gov/eco-research/ecosystem-services-tool-selection-portal
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