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

PROJECT GOAL
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R2R2R Principles

• Ecosystem-based

• Ecosystem services ~ environmental quality, 
ecological integrity

• Beneficiaries

• Stakeholder engagement, data co-production

• Feedback loops

–Project loops
–Adaptive Management (AM) loops
–Translational Ecology (TE) loops
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*Hoffman and Williams (2020)



R2R2R as Social-Ecological System
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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

Hoffman and Williams (2020)



Bringing A Community Back to the Water
• By what means does coastal wetland 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



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
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Kingsbury Bay-Grassy Point Habitat
Restoration Project:

A Health Impact Assessment

• Health Impact Assessment at 
St. Louis River AOC (FY17-FY19)
–Grassy Point-Kingsbury Bay Projects
–81 ha, 270K m3 sediment

• Project timeline
–Conducted in a series of workshops
–Start in JAN 2017; final design FEB 

2018

• Partner needs
–Project scopes/plans/options
–Contribute throughout
–Listen and respond

Scoping

Assessment

Recommendations

Reporting

Monitoring
and Evaluation

Screening
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duluthmn.gov/parks/parks-planning/st-louis-river-corridor/

Waabizheshikana (waa-
bah-zhay-shay- kuh-nuh) in 
Anishinaabe or "The 
Marten Trail", in honor of 
the Marten Clan that settled 
in this part of the St. Louis 
River. 



Grassy Point Habitat Restoration
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Grassy Point Construction
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Footage courtesy Melissa Sjolund, MN DNR



Kingsbury Bay Habitat Restoration
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Kingsbury Bay Restoration Progress
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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
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Health Pathways Assessed

15

US EPA (2021)



Pathways and Ecosystem Services
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Habitat Loss

Harvestable Wild Rice

Diet

Ecosystem
Service

Impairment

Health 
Determinant

Health Outcomes

Social Economic
Status 

Cultural,
Recreation
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Angradi et al., 2016



Social and Cultural Pathway

What’s the connection 
to health?

• Social capital and cohesion
• Spiritual reflection
• Cultural resource use
• Reduce stress
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US EPA (2021)



Ecological Connection to Health
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Ecosystem 
Component

Ecosystem 
Services Beneficiaries Associated Health Determinant or 

Health Outcome
Reduced 
sediment 
contamination 
and improved 
water quality

Improved 
habitat for 
resident fish

People who 
consume fish from 
the river, including 
subsistence and 
recreational 
anglers

Improving water and sediment 
quality can decrease contaminant 
bioaccumulation, improve nutrition, 
and decrease chronic disease 
incidence due to consumption of 
contaminated fish

Wetland habitat Habitat for 
marsh birds, 
wading birds, 
and migratory 
waterfowl

Recreational 
birdwatchers

Outdoor recreation can provide 
opportunities to engage with nature; 
reduce stress, cardiovascular 
disease, obesity, and other chronic 
disease; and provide opportunities 
for social cohesion

Natural area 
and green 
space

Accessible 
natural 
areas

Park visitors, 
hikers on 
adjacent trails,

Green spaces can decrease crime; 
provide opportunities for physical 
activity, spiritual reflection, cultural 
fulfillment, engagement with nature, 
and social cohesion; reduce stress, 
and improve mental and overall 
health and well-being
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US EPA (2021)



Mitigating Health Impacts, Improving Health  Outcomes
73 evidence-based recommendations 

• water, sediment, and biota management;

• aquatic and terrestrial habitat plans;

• equipment operation, traffic, and transport
of materials;

• mitigation of air, noise, and light pollution;

• crime and safety;

• park access and amenities;

• cultural and social resources;

• communication and informational signage; and

• health supportive measures22

  

      

  
  

 

 
 

  
 

  
 

  
 

 

 
 

  
 

 

  
 

 
 

  
 

    
 

a Community Votes (47 votes total)a 

Social and 
Cultural 

8% 
Recreation, 
Aesthetics, 

and  
Engagement 
with Nature 

21% 

Water 
Habitat and 

Quality 
21% 

Equipment 
Operation, 
Traffic, and 
Transport 

11% 

Crime and 
Personal Safety 

17% 

Air Quality 
11% 

Noise and Light Pollution 
11% 

US EPA (2021)



• Foundation: build trust and 
incorporate equity
–translation (health)
–two-way communication
–formal decision-support

• Process:
–Stakeholders were involved in 

creating the recommendations
–Research was responsive to the 

project design
• Impact: MNDNR has included many 
recommendations – projected to 
improve eco and health outcomes

Impact: Bringing People Back to the Water
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Currently planning post-project 
ecological and social monitoring



Post Project Social – Eco Monitoring
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Rate on a scale of 1-5 how safe you feel while using this trail? 
1 being described as not safe and 5 as no concern of safety. 

Sophia Green (MS), Bonnie Keeler, Greg Lindsey

Trail at Kingsbury Bay

Trail at Grassy Point



Transferability – Mud Lake Restoration
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EPA/600/F19/043
EPA/600/F19/054 

no change

negative
change

positive
change



Thank you!
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Free book!! 

KB-GP HIA Report
www.epa.gov/healthresearch/health-
impact-assessments

HIA Resources
www.cdc.gov/healthyplaces/hia.htm

www.who.int/health-topics/health-impact-
assessment#tab=tab_1

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.

http://www.epa.gov/healthresearch/health-impact-assessments
http://www.cdc.gov/healthyplaces/hia.htm
https://www.who.int/health-topics/health-impact-assessment#tab=tab_1
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