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Remediation to Restoration to Revitalization
(R2R2R)

To help t_ranSform . Restoration & Revitalization
remediation and restoration -

projects into sustainable
revitalization of the
surrounding community by
maximizing the positive
societal and environmental
outcomes
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- 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

S *Hoffman and Williams (2020) m
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\Revitalization Project:ﬂf'/c(gmmunity

Community ici \ Duluth Parks and Members,

R ) River Corridor
. Stakehold
Stakeholders akeholders

Project
Loop

Restoration Project:
Grassy Point-Kingsbury Bay =N

Community
Members,
Stakeholders

Social System

Hoffman and Williams (20
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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?

EcosySiil ‘

Restoration

Amenities
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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

- [dentifies public health consequences

- Provides recommendations

- Health protection and health promotion



Kingsbury Bay-Grassy Point Habitat
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\‘?EPA | Restoration Project:
A Health Impact Assessment
 Health Impact Assessment at Screening

St. Louis River AOC (FY17-FY19)
—Grassy Point-Kingsbury Bay Projects

—81 ha, 270K m3 sediment Scoping

- Project timeline

—Conducted in a series of workshops Assessment

—Start in JAN 2017; final design FEB
2018 Recommendations
- Partner needs

—Project scopes/plans/options Reporting
—Contribute throughout
—Listen and respond Monitoring

individual and Evaluation
piot I%dl:lhgud%
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Anishinaabe or "The
Marten Trail", in honor of
the Marten Clan that settled
in this part of the St. Louis
River.
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Figure 1.6 Existing Trail near Indian Point Campground



wEPA Grassy Point Habitat Restoration

United States
Environmental Protection
Agency

photo location index

sheltered -

bay

estuary
flat

SUBMERGENT VEGETATION: i FLOATING VEGETATION: | OTHER: | TERRESTRIAL VEGETATION:

| persistent non-persistent |
* %o N <« 5 % ) Yl QieuliE T TR 1 L

A




<EPA Grassy Point Construction

United States
Environmental Protection
Agency

Footage courtesy Melissa Sjolund, MN DNR

WOOD WASTE RELOCATION
Island/Sheltered Bay




WEPEA Kingsbury Bay Habitat Restoration
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2017

Photo credit: 1854
Treaty Authority

2020

Photo credit:
MNDNR
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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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Social and

Health Pathways Assessed

Moise and Light
Pollution

Habitat Restoration
Project Kingsbury Bay and

Grassy Point
[N Department of Natural Resouroes)

Park Improvements

Kingsbury Bay and Grassy Point
[City of Duluth)

Equipment
Operation,
Traffic, and
Transport

Recreation,
Aesthetics, &
Engagement
with Nature

US EPA (2021)



<EPA Pathways and Ecosystem Services

Habitat Loss Impairment
Harvestable Wild Rice Ecosystem
Service
Diet Social Economic Cultural, Health
Status Recreation Determinant
v ¢ U

Health Outcomes
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Legend

- Recreational Boating

|:| Human Power Boating

Angradi et al., 2016
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Social and Cultural

— Habitat Restoration
Construction/Operations

A Water Habitat/
Vegetation
(incl. invasive species)?®

v

A Natural Areas and |~

Green Space ?

A4

A Beautification/
Aesthetics
(Maintained)?

Social and Cultural Pathway

A Recreation and

Engagement with Nature

A Access to Space for
Social Interaction

(see Recreation,
Aesthetics, and

Engagement with Nature)
[y

A Access to Natural
Space for Spiritual
Reflection

A Crime and Personal
safety

P T R N B

Actual and Perceived?

(see Crime and Safety)

v ¥

|
A Overall Health and Well-

being

L

Public Input During
Planning/Communication

—* Educational Value,

During Construction

A Sense of Belonging,

ASocial Capital/
Social Cohesion

&

Understanding

Construction

Park Improvements

v

Park Amenities, Cultural
Resources/History

A 5Signage

Park Improvements
Operations and Maintenance

A Cultural Resources
(wild Rice, Medicinal
Plants, Indian Point

A Trails Connecting
N Individuals to
Community Resources

Campground)
T

1 From Water Habitat and Quality Pathway 2 From Recreation, Aesthetics, and Engagement with Nature Pathway *From Crime and Personal Safety Pathway

A Stress

* Health impacts of stress include: poor mental health, high blood pressure, heart disease, obesity, diabetes, decreased immune response

What’s the connection
to health?

» Social capital and cohesion
» Spiritual reflection

* Cultural resource use

* Reduce stress

US EPA (2021)
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Ecological Connection to Health

Ecosystem Ecosystem PR Associated Health Determinant or
Comgonent Servives Beneficiaries Health Outcome

Reduced Improved People who Improving water and sediment
sediment habitat for consume fish from  quality can decrease contaminant

contamination
and improved

resident fish

the river, including
subsistence and

bioaccumulation, improve nutrition,
and decrease chronic disease

water quality recreational incidence due to consumption of
anglers contaminated fish

Wetland habitat  Hapijtat for Recreational Outdoor recreation can provide
marsh birds, birdwatchers opportunities to engage with nature;
wading birds, reduce stress, cardiovascular
and migratory disease, obesity, and other chronic
waterfowl disease; and provide opportunities

for social cohesion

Natural area Accessible Park visitors, Green spaces can decrease crime;

and green natural hikers on provide opportunities for physical

space areas adjacent trails, activity, spiritual reflection, cultural

fulfillment, engagement with nature,
and social cohesion; reduce stress,
and improve mental and overall
health and well-being



Social, Cultural, and Spiritual Well-being: Short-term: (*) lack Aquatic Habitat: Short-term: (=) disturbance of
of access or impaired social, cultural, and spiritual experiences plant and animal life, including fish populations,
at these sites during construction; (+) community input and during construction

communication of project plans and activities important Long-term: (-}-) creation and restoration of

Long-term: () creation of space for social interaction and aguatic habitat, including for wild rice; removal
enhanced safety improves social cohesion and social capital; Social and Cultural Water Habitat of invasive species

also provides opportunity for wild rice generation (a culturally and Quality
important and highly nutritious food source) and spiritual

reflection

Water Quality: Short-term: (™) potential
impacts during construction (sediment
disturbance, leaks/spills, and erosion/runoff)
minimized, as access to sites and surrounding
waters will be restricted

Recreation: Short-term: {=) lack of
access or impaired experiences at
Grassy Point, Indian Point
Camgground, and Western
Waterfront Trail during construction

< Long-term: () habitat restoration will decrease
Recreation, Aesthetics, ) ) . contaminant sediment concentrations and
& Engagement with Habitat Restoration Project bioavailability at Grassy Point and improve

Nature Kingsbury Bay and Grassy Point water, sediment, and habitat quality

Long-term: (+) habitat restoration (MN Department of Natural Resources)

provides opportunity for recreation . | Healthl
otential Health Impacts
Aesthetics/Engagement with Nature: Potential to affect the risk of waterborng

Long-term: () creation of aquatic respiratory, and heatrelated illness; skin h
habitat and beautified natural areas and eye ailments  ; hearing/auditory

improves aesthetics and provides space impairment; chronic disease; injury and

for engagement with nature premature death; stress and stress-

related conditions; nutrition; and overall Equipment Operation and Truck/Vehicle Traffic:
health and well-being Short-term: (=) increases at/near project sites
and along local roadways increases the risk of
accidents and related injury, deteriorated road
conditions, stress due to changes in travel
conditions, and potential exposure to

pedestrian and bicycle safety particulates and contaminants during equipment
operation and material transport

Equipment Operation,
Traffic, and
Transport

Crime: Long-term: (+) beautified

natural areas deter crime )
Crime and

Personal Safety

Safety: Short-term: (™) increased
truck and vehicle traffic impacts

Long-term: (+) improvements in
personal safety expected at sites with
beautification and deterred crime

Air Pollution: Short-term: (=) construction
equipment and truck/vehicle traffic increases

Noise and Light Air Quality the risk of exposure to air pollutants during

Noise: Short-term: (*) increased noise from construction .
construction

equipment and truck/vehicle traffic at/near project sites Pollution
and along roadways during construction

Long-term: (+) vegetative features created
have the ability to filter air pollutants and

Light: Short-term: (=) if nighttime dredging needed, lighting impacts to particulates and reduce localized surface and

m individuals and animals at/near project sites and along roadways possible air temperatures

US EPA (2021)
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Mitigating Health Impacts, Improving Health Outcomes

73 evidence-based recommendations Community Votes (47 votes total)

a
. . Social and ater
- water, sediment, and biota management; Cultural Habitat and
8% Quality
21%

. . . Recreation,

- aquatic and terrestrial habitat plans; Aesthetics,
and

Engagement

- equipment operation, traffic, and transport ~ win netre

21%

of materials: onertion,
Traffic, and
g . . . . . Transport
- mitigation of air, noise, and light pollution; 1%
- crime and safety; i Al
Personal Safety
- park access and amenities; 7 Nofse and Light Polluion
- cultural and social resources; US EPA (2021)

- communication and informational signage; and

e health supportive measures
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Impact: Bringing People Back to the Water

- 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 in(?Iuded many Currently planning post-project
recommendations — projected to ecological and social monitoring
improve eco and health outcomes
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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

'~'\fa. ' = N A

Roga. . i i
HELP BB T ol Tra|I at Grassy Pomt
.. YOUR i X is !

WATERFRONT

Number of Responses
O 2N W R N WO

0 1 2

3
Safety Scale

Trail at Kingsbury Bay-

3
Safety Scale
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EPA/600/F19/043
EPA/600/F19/054

Transferability — Mud Lake Restoration

Alternative 4:
Remove
Causeway

Retain Rail Remove
Current Retain Rail, h L Causeway,
Ecosystem Service (units) Condition North Opening ';DHMOP:;?:\E' North Opening,
ay Mouth Bar
(Alt1) (Alt22) "’M Ao Bay Mouth Bar
( v2) (Alt 3)
River greater than 6 feet deep (acres) 33.2 37.1 36.5 positive
Highly-sheltered bay (acres) 23.4 26.5 Change
Moderately-sheltered bay (acres) 29.8 28.2
Fill in public waters (lineal feet) 4894 4782 4782
Protected shoreline (lineal feet) 4379 4107 4107
75-100 percent probability of SAV
P P Y 75.9 84.3 79.3 73.3 no change

occurrence (acres)
25-75 percent probability of SAV

42,7 40.5 40.4
occurrence (acres)
50-100 t babilit: f

percent probability (acres) o 122 e

FLV occurrence (acres) negative
Power boating (acres) 75.9 750 75.9 Change
Human-power boating (acres) 129.7 129.7 129.7
Esocid spawning (acres) 75.7 84.0 78.9
Designated shore fishing (acres) 0.0 0.0 0.0
Boat/ice fishing (acres) 144.6 153.5 149.2
Trapping (acres)

Trail on land
Parking lot

Designated outlook

Fishing on
causeway

remnants and new

fishing pier

Bird and wildlife
watching

Canoeing and kayaking
Fishing

Trapping

Hiking and biking
Power boating

Canoe launch and
kayak landing

Description of Impacts
This alternative will result in great |

for the railroad organization in terms

of social cohesion and sense of
purpose. This alternative has the

potential to improve habitat more than

the other alternatives through the
creation of a high-quality coastal
wetland, which will likely positively

impact indigenous communities who

wish to exercise treaty rights, along

with brid and wildlife watchers and
anglers. The alternative will also
positively impact hikers and bikers
through the addition of the trail.

Impacts to Health
oss  This alternative would have a positive

impact on recreational users given the trail

and other amenities; the Anishinaabe
people as the bay is returned closer to its

original state to allow for the exercise of

treaty rights; anglers through more shore
and boat fishing access; and boaters through

more deep water. This alternative would
have a negative impact on the social
cohesion and place attachment for the
LSMR, the neighborhood that identifies with
the train, and train passengers, anc Gird
watchers who will lose highly-st
shallow-water habitat and the acces< i) thas
river that the causeway provides. \
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Remediation to Restoration [ ®
to Revitalization: Engaging Communities | &
to Support Ecosystem-Based Management KB'G P H IA Re port
Til'l'lﬂth‘,' G U'Higgins and Improve Human Wellbeing at Clean-up

Sites
Manuel Lago www.epa.gov/healthresearch/health-
Theodore H. DeWitt Editors Kathicen C. Wilams and Jod! C. Hoffman impact-assessments

iment remediation projects, subsequent habitat restoration projects. and waterfront

y revitalization. A defining feature of RZRIR is that it possesses three essential
M a n a e m e nt feedback loops: a rranslational ecology feedback loop, an adaptive management
feedback loop, and a project management feedback loop. The R2ZRIR framework H IA R
g ’ esources

builds on Ecosystem-Based Management (EBM) theory by addressing the role of

Abstract Remediation to Restoration to Revitalization (R2ZR2R) is a framework to
identify ecological and policy-based relationships between large-scale aquatic sed-

humans through these feedback loops, and by recognizing the ability of communities

Ecosystem Services b 0 ke e Bt g e e tgh (o www.cde.gov/healthyplaces/hia.htm

restoration projects to public benefits (e.g.. swimmable water, potential for urban

L]
greenspace) using the concept of ecosystem services is critical to support decision- . . .
a nd A u atlc making. In practice, community perceptions and uses of the remediated and restored WWWWhOInt/hea|th-tODICS/hea|th-lmDaCt-
ecosystem or habitat are central to EBM. We use the Great Lakes Area of Concern _
program to illustrate how R2R2R exemplifies EBM for large. complex sediment assessment#tab—tab 1

remediation and aquatic habitat restoration projects.

Biodiversity

ThEDW, TDDIS and Applicatiuns + The Remediation to Restoration to Revitalization (R2R2R) framework is integ ra-

tive of diverse interests through ongoing opportunities for engagement and a
synthesis of input to inform research and project alternatives

+ Consideration of translational ecology and adaptive management. in addition to
the project. create distinct oppormnities for engagement with the community,
stakeholders, and project implementers.

& Springer Open -
S K. C. Williams - J. C. Hoffman (Z1)

Great Lakes Toxicology and Ecology Division, United States Envimnmental Proection
Agency, Office of R h and De P . Center for Comy i Toxicok and
Ex posure, Duluth, MN, USA

e-mail hoffman joel @ epa gov

' ' & The Author(s) 2020 543
- T. G. O'Higgins et al. (eds.), Ecosystem- Based Management, Ecosystem Services

and Aquatic Biodiversity, https:fdoiorg/10.1007 OTE-3-0D30-45843-0_27

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


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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