
Office of Research and Development

Remediation to Restoration to Revitalization: 
A Social-Ecological Systems Approach to 
Integrate Ecosystem Services and Human 

Wellbeing in Waterfront Communities

Joel Hoffman and Kathleen Williams
EPA Office of Research and Development

MARCH 1–3, 2021 • VIRTUAL
11th Annual St. Louis River Summit

Resilient Ecosystems, Resilient Communities



The R3 Paradigm:
“Its not just sediment remediation”

Remediation Restoration Revitalization

Courtesy M. Tuchman, S. Cieniawski2



Remediation to Restoration to Revitalization 
(R2R2R)
To help transform 
remediation projects into 
sustainable revitalization of 
the surrounding community 
by maximizing the positive 
societal and environmental 
outcomes

PROJECT GOAL
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What are Social-Ecological Systems (SES)?

5 Himes-Cornell, A., and K. Hoelting. 2015. Ecology and Society 20(2): 9.



R2R2R as a Social-Ecological System

• Ecosystem-based

• Adaptive management (project
effectiveness)

• Ecosystem services ~ environmental
quality, ecological integrity

• Beneficiaries

• Community and stakeholder engagement

• Feedback loops
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The R2R2R Framework
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Policies
Goals

Social System

Revitalization 
Project

Ecosystem

Remediation
Project

Restoration
Project

Improved Environmental Quality

Restoration, Revitalization
Project ObjectivesCommunity 

Members,
Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Improved Environmental
Quality

Revitalization
Project Objectives

AM Loop

AM LoopAM Loop

TE Loop

TE Loop

Project Loop

TE Loop

TE Loop

Project
Loop

Project Loop
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Policies
Goals

Social System

Revitalization 
Project

Ecosystem

Remediation
Project

Restoration
Project

Species and Habitat Goals,
Ecological Function Goals

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Land use goals, Access and use goals,
Well-being goals

Project
Effectiveness

Project Effectiveness

Project 
Effectiveness

Species and Habitat Goals,
Ecological Function Goals

AM Loop

AM LoopAM Loop

TE Loop

TE Loop

Project Loop

TE Loop

TE Loop

Project
Loop

Adaptive Management Loop
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Translational Ecology Loop

Policies
Goals

Social System

Revitalization 
Project

Ecosystem

Remediation
Project

Restoration
Project

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders
Human drivers

Community
values

EGS and Trade-Offs

Community 
Engagement,
Data Coproduction

EGS and Trade-Offs

Community Engagement,
Data Coproduction

Trade-Offs

Community Engagement,
Data Coproduction

AM Loop

AM LoopAM Loop

TE Loop

TE Loop

Project Loop

TE Loop

TE Loop

Project
Loop



Principles of R2R2R
• Ecological integrity and sustainability

• Spatial planning

• Effectiveness metrics

• Remediation, restoration, and revitalization adaptively linked

• Agency of people

• Social system integral to the framework

• Participatory process that integrates different kinds of knowledge
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R2R2R in Practice
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Policies
Goals

Social System

Revitalization Project:
Duluth Parks and 

River Corridor

Ecosystem

Restoration Project:
Grassy Point-Kingsbury Bay

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

AM Loop

AM Loop

TE Loop

TE Loop

TE Loop

Project
Loop



Health Impact Assessment
• By what means would the Kingsbury Bay-Grassy Point Restoration affect
community health and well-being?

• How big are those effects?

• How likely are those effects?
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Duluth News TribuneRestoration

Amenities

Wellbeing

Ecosystem Services
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Grassy Point Habitat Restoration



Kingsbury Bay Habitat Restoration



Health Impact Assessment (HIA)

HIA is a process that uses 

scientific data, health expertise and public input

to factor public health considerations into the
decision-making process

HIAs give decision-makers the information they need to consider health 
in pending programs, policies, plans, and projects:

• In advance of a decision

• Identifies public health consequences

• Provides recommendations

• Health protection and health promotion



How does the proposed 
project, plan, policy

affect

lead to
health outcomes

recommendations 
Health determinants = factors that lead to health outcomes 18



Kingsbury Bay-Grassy Point Habitat
Restoration Project
Health Impact Assessment

• Health Impact Assessment at
St. Louis River AOC (FY17-FY19)
–Grassy Point-Kingsbury Bay Projects
–200 acres, 350K cy sediment, $18M

• Work with AOC timeline
–Conducted in a series of workshops
–Start in JAN 2017; final design FEB 2018

• Needs from AOC partners
–Project scopes/plans/options
–Contribute throughout the process
–Listen and respond



Thank you!!!
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Community Engagement

HIA began with knowledge co-production

• Participatory mapping for HIA

• Engage in conversation around the
restoration sites

• Used maps to capture different types of
knowledge based on relationships to
the river

–Traditional
–Professional
–Local
–Scientific



Health Pathways
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Health Pathway

What’s the connection 
to health?
Parks and green spaces provide 
space for socialization, which 
builds social capital and cohesion 
(the formation of social bonds and 
connections),spiritual reflection, 
and cultural resource use. The 
ability of the public to enjoy parks 
and green spaces in these 
capacities has been shown to 
improve health and well-being and 
reduce stress. 

The opportunity for public input 
during the planning of these spaces 
can also build social capital and 
lead to improved community health.
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Major Findings Associated Recommendations 
Well-maintained spaces with 
diverse recreational options 
will enhance opportunities for 
recreation and overall health. 
Both Grassy Point and Indian 
Point Campground, like most 
parks in the HIA study area, 
have maintenance challenges 
and more limited opportunities 
for recreation (i.e., Indian Point 
Campground is a special use 
area and not open for public 
recreation).

 Offer diverse opportunities for recreation at both sites, including publically-
accessible gathering spaces, fishing piers, access to the water for water-based
recreation, and trails, taking into account maintenance requirements of installed
features

 Preserve and enhance fishing opportunities, with more formal locations (e.g.,
piers) and social gathering opportunities adjacent to those locations. The
creation of Big Island at Grassy Point would provide an opportunity for a
fishing pier and access to a fishery with more biodiversity; a bridge would be
needed to access Big Island

 Create a higher upland area on Big Island to form a more sheltered bay, providing
safer harbor for kayaks and canoes

 All swimming areas should include measures to enhance safety and minimize
potential for user conflict. Measures should include signage about the availability of
lifeguards and current water quality status. Buoys should separate swimming and
boating areas

 In advance of construction, clearly communicate to recreational users through
multiple media sources disruptions to the Western Waterfront Trail and walkability
and accessibility to both project sites

 Provide additional parking to increase access to and utilization of the restored
Kingsbury Bay and Grassy Point sites

 Perform wetland restoration at the mouth of Kingsbury Creek to preserve the cold
water habitat for trout and provide deeper water for kayak and canoe access

 Create opportunities for social gatherings in close proximity to the additional
planned fishing piers, especially at Grassy Point, similar to improvements at
Ch b  G  P k

Recreational fishing improves 
nutrition and overall health. 
Different populations fish for 
different reasons: subsistence, 
recreation, and as a social 
activity. However, there are 
currently limited opportunities for 
shore and boat-based fishing in 
the study area.

RECREATION, AESTHETICS, AND 
ENGAGEMENT WITH NATURE



HIA in the R2R2R Framework? Yes!

• TE Loop: Community Engagement, Data Co-Production

• AM Loop: Metrics, Future Monitoring and Assessment

• Project Loop: Revitalization (Health, Wellbeing) a function of Restoration

• Adhered to Principles of R2R2R
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Policies
Goals

Social System

Revitalization Project:
Duluth Parks and 

River Corridor

Ecosystem

Restoration Project:
Grassy Point-Kingsbury Bay

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

Community 
Members,

Stakeholders

AM Loop

AM Loop

TE Loop

TE Loop

TE Loop

Project
Loop



• Foundation: Built around two-way
communication, building trust, and
equity

• Process:

–Stakeholders and community
were involved in creating the
recommendations

–Research was responsive to the
project design

• Impact: MNDNR has included the
recommendations – projected to
improve eco and health outcomes
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Resilience



Thank you!
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Free book!! 

HIA Report

Coming Soon!

The views expressed in this presentation are those of the authors and do not necessarily reflect the views or 
policies of the U.S. Environmental Protection Agency.
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