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GLOSSARY 

Adaptive Management  �����¬�]�N�A�l�_-as-you-�T�a�­���A�i�i�l�a�A�J�U���p�a���^�A�_�A�T�V�_�T���J�a�A�m�p�A�]���i�l�a�[�N�J�p�m�•���-�]�A�_�m���A�l�N��
adjusted over time based on new information, changing conditions, and 
lessons learned. 

Algal Blooms  rapid growths of algae in water bodies, often caused by an 
overabundance of nutrients like nitrogen and phosphorus. They can cause 
harmful effects, creating toxic conditions in the water, leading to issues for 
human and animal health, and impacting ecosyst ems and economies.  

Bathymetry  the measurement of depth of water in oceans, seas, or lakes.  

Beach Nourishment  Adding sand or sediment to a beach to replace what has been washed 
away by waves and storms, helping protect shorelines and provide 
recreation space.  

Biodiversity  The variety of plants, animals, and habitats in an area. Healthy biodiversity 
helps ecosystems recover from stress, like storms or flooding.  

Bluff Stabilization  Techniques (such as planting deep -rooted vegetation or using natural 
materials) to reduce erosion on high banks and bluffs along the Great 
Lakes. 

Breakwater  A protective barrier built offshore to reduce wave action and protect a 
harbor, coastline, or beach from erosion, typically made of materials like 
stone or concrete and can be fixed or floating, and come in different 
types, such as vertical wall, mound, or  composite structures.  

Buffer Zone  �����i�l�a�p�N�J�p�V�v�N���A�l�N�A���a�S���v�N�T�N�p�A�p�V�a�_���a�l���_�A�p�q�l�A�]���]�A�_�L���]�N�S�p���I�N�p�w�N�N�_���p�U�N���w�A�p�N�l�¯�m��
edge and human activities. Buffers filter runoff, reduce flooding, and 
protect water quality.  

Climate Change  A change in global or regional climate patterns, in particular a change 
apparent from the mid to late 20th century onwards  and attributed largely 
to the increased levels of atmospheric carbon dioxide  produced by the 
use of fossil fuels. 

Climate Resilience  The capacity of social and ecological systems to absorb and adapt to the 
shocks and stresses induced by a changing climate.  

Coastal Hazards Physical phenomena that expose a coastal area to the risk of property 
damage, loss of life, and environmental degradation, such as erosion, 
harmful algal blooms, big storms, flooding, and sea level rise.  

Coastal Marsh  A low-lying wetland along a coastline, found in sheltered areas where land 
and sea meet, saturated with water and dominated by herbaceous plants 
like salt-tolerant grasses and creating an intertidal habitat that is 
periodically flooded by tides. These mars hes are crucial ecosystems that 
provide vital habitat, improve water quality, and protect coastal areas from 
storms. 



 

 
CPA�ôCoastal Resilience Plan xi 

Coastal Resilience  The ability of coastal communities and coastal infrastructure to handle 
challenges like flooding, erosion, and changing lake levels �¨and bounce 
back stronger.  

Coastal Structure  Any artificial construction along a coastline designed to protect land, 
infrastructure, and populations from erosion, flooding, and wave action by 
influencing sediment transport, wave energy, and coastal dynamics. 
Common types include seawalls to protect l and, breakwaters to create 
calm waters, and groins to trap sand.  

Community Engagement  A collaborative process of working with people who share a common 
interest or location to address issues that affect their well -being, involving 
building relationships and communicating with stakeholders to achieve 
shared goals, improve quality of life, an d create sustainable outcomes.  

Constructed Wetland  An artificial system engineered to treat water by using natural processes 
of wetland vegetation, soils, and microorganisms. These systems are 
designed to improve water quality by filtering pollutants from wastewater, 
stormwater runoff, or agricultural drai nage through processes like settling, 
biological uptake, and microbial activity.  

Dune Restoration  Rebuilding or protecting sand dunes along Great Lakes shorelines. Dunes 
act like natural barriers against waves and wind.  

Ecological Restoration  The process of assisting the recovery of ecosystems that have been 
degraded, damaged, or destroyed by human activities, with the goal of 
improving the ecosystem's health, integrity, and ability to provide services 
like clean air and water, and to restore i ts natural functions and 
biodiversity.  

Ecosystem Services �3�U�N���¬�S�l�N�N���I�N�_�N�S�V�p�m�­���_�A�p�q�l�N���i�l�a�v�V�L�N�m���q�m�‘���m�q�J�U���A�m���J�]�N�A�_���w�A�p�N�l�‘���S�]�a�a�L��
protection, carbon storage, and places to fish, swim, or relax.  

Fish Habitat Restoration  Creating or improving natural areas (like reefs, wetlands, or river mouths) 
where fish can breed, feed, and grow, supporting healthy fisheries.  

Glacial Till  A type of sediment deposited directly by glacial ice, consisting of an 
unsorted and unstratified mixture of clay, silt, sand, gravel, and boulders.  

Green Infrastructure  Using nature or natural designs (like rain gardens, wetlands, and trees) to 
manage water, reduce flooding, and improve quality of life.  

Grey Infrastructure  Traditional, engineered systems designed to manage water and provide 
services, such as storm drains, pipes, roads, and water treatment plants.  

Habitat Connectivity  Keeping natural areas linked together so wildlife can move freely between 
them, even as lake levels rise or storms increase. 

High Water Mark  The highest point where water reaches on the shore during flooding or 
�m�p�a�l�^�m�•���3�U�V�m���U�N�]�i�m���T�q�V�L�N���w�U�N�l�N���V�p�¯�m���m�A�S�N���p�a���I�q�V�]�L�• 

Ice Push/Ice Shove When strong winds and temperature changes push large sheets of lake 
ice onto shore, sometimes damaging property and reshaping the coast.  

Incising  A stream cutting vertically into its bed through erosion.  
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Invasive Species Non -native organisms, such as plants, animals, or microbes, that can 
cause harm to the environment, economy, or human health once 
introduced to a new ecosystem. Invasive species spread rapidly, 
outcompete native species for resources, and can disrupt or de stroy 
habitats, sometimes leading to extinctions.  

Littoral  Relating to or situated on the shore of a sea or a lake.  

Littoral Drift/Sediment 
Transport  

The movement of sediment along a coast, primarily sand, in the direction 
of incoming waves.  

Living Document  A document that is continuously edited and updated to reflect new 
information, ideas, or changing situations.  

Living Shoreline  A natural way to protect shorelines using plants, sand, logs, or rock that 
absorb wave energy and create habitat instead of hard seawalls.  

Managed Retreat  Moving buildings, roads, or other infrastructure away from risky coastal 
areas over time to reduce damage and costs.  

Marsh Migration  As water levels change, wetlands can move inland. Protecting space for 
this helps wetlands survive and continue to provide flood protection and 
wildlife habitat.  

Natural Resources  Materials produced by nature, such as air, water, wood, minerals, or soil, 
that are necessary or useful for humans and other living things.  

Nature -Based Solutions 
(NbS) 

Approaches that use nature (like wetlands, dunes, or native plants) to 
reduce flooding and erosion while also supporting people and wildlife.  

Nutrient Loading  The excessive introduction of nutrients, primarily nitrogen and 
phosphorus, into an ecosystem, which can cause harmful algal blooms 
and oxygen depletion in water bodies. These nutrients originate from 
both natural and human -caused sources, including agricu ltural runoff, 
wastewater, and pet waste. The resulting pollution damages aquatic 
habitats and can pose health risks.  

Riparian  The interface between land and a river or stream.  

Riprap  Large rocks placed along shorelines to reduce erosion and protect 
against waves. Sometimes combined with plants for added habitat 
benefits.  

Riverine  Relating to or situated on a river or riverbank.  

Sediment Management  Helping sand and soil move naturally along the shore, or adding it back 
where erosion has caused losses, to keep beaches and habitats healthy.  

Shoreline Armoring  Hard structures, such as seawalls or bulkheads, built to stop erosion. 
These protect property but can reduce natural habitat and increase 
erosion nearby.  
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Special Improvement 
District  

�����m�i�N�J�V�A�]���V�^�i�l�a�v�N�^�N�_�p���L�V�m�p�l�V�J�p���V�m���A���i�l�a�v�V�m�V�a�_���V�_���%�U�V�a�¯�m���A�L�^�V�_�V�m�p�l�A�p�V�v�N���J�a�L�N��
that allows for the creation of a district for the purpose of developing and 
implementing plans for public improvements and public services that 
benefit the district. A district ma y be created by petition of the owners of 
real property within the proposed district, or by an existing qualified 
nonprofit corporation.  

Stakeholder  A person with an interest or concern in something.  

State Wild and Scenic 
River 

Rivers with outstanding natural, cultural, and recreational values. 
designated to be preserved in a free -flowing condition for the enjoyment 
of present and future generations. Rivers may be designated by Congress 
or, if certain requirements are met, the Se cretary of the Interior. Wild and 
scenic rivers are administered by either federal or state agencies.  

Storm Surge  A temporary rise in water levels caused by strong winds and low pressure 
during storms. In the Great Lakes, storm surge can raise water several feet, 
flooding low areas.  

Stormwater Pollution  Rainwater or melting snow that picks up contaminants like oil, fertilizer, 
trash, and chemicals as it flows over land and goes into storm drains. This 
polluted runoff is often not treated before it enters rivers, lakes, and 
streams, which can harm aquatic life, degrade water quality, and pose 
health risks. 

Stormwater Runoff  Precipitation that doesn't soak into the ground, flowing over hard surfaces 
like roofs and roads, and carrying pollutants like trash, oil, fertilizers, and 
sediment into nearby water bodies.  

Waters of Lake Erie  The warmest and shallowest of the Great Lakes, flowing from Lake Huron 
via the St. Clair and Detroit Rivers and exiting into the Niagara River.  

Wave Attenuation  The slowing down of waves as they move through wetlands, reefs, or 
other natural features, reducing erosion and flood damage.  

Wetland Restoration  Re-creating or improving marshes and swamps along the lakes to absorb 
floodwaters, filter pollution, and provide wildlife habitat.  

Working Waterfronts  Shoreline areas that support jobs and community activities, like fishing, 
boating, shipping, and tourism, while also building resilience to climate 
impacts. 
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5. Reducing the Costs of Inaction:  Proactive measures are highlighted to prevent costly damage 
from extreme weather events and other climate impacts . 

6. Building Adaptive Capacity:  The Plan aims to develop skills, knowledge, and infrastructure that 
allow the community to respond to changes and ensure long -term stability . 

Anticipated outcomes  of the Plan include fostering community 
input, developing feasible green infrastructure projects, 
providing resources for funding applications, and creating a 
living document adaptable for future updates and emulation 
by other organizations.  Through continued community and 
stakeholder engagement, the Plan identified 1 1  potential 
green design, nature -based projects that will utilize a variety of 
resilience strategies (such as green stormwater infrastructure, 
coastal wetland restoration, and beneficial use of dredge 
material) .These projects are preliminary in nature and are 
subject to change based on public and stakeholder input, 
feasibility, permitting and compliance, and available funding. 
Additional projects may be added in the future, as the Plan is 
indented to be a living document �§ a document that is co ntinuously edited and updated to reflect new 
information, ideas, or changing situations. The  following bullets �L�V�l�N�J�p�]�y���J�a�l�l�N�m�i�a�_�L���p�a���N�A�J�U���i�l�a�[�N�J�p�¯�m��
description  within Section 5 of this Plan.  

�x Coastal Marsh Rehabilitation:  Restoration of degraded littoral wetlands involving hydrologic 
reconnection, invasive species removal, native vegetation replanting, sediment removal or 
reshaping, and installation of erosion control measures.  (Section 5.1) 

�x Marina Drive Reconstruction & Constructed Wetland: Reconstruction of Marina Drive 
extension and adjacent shoreline, and creation of a barrier island in the harbor, to address 
infrastructure protection, water quality, and safety/access concerns.  (Section 5.2) 

�x Naylor Drive Green Infrastructure:  Installation of rain gardens and educational signage along 
the shore between the road and future harbor to intercept and treat runoff before reaching the 
Lake. (Section 5.3) 

�x Living Shoreline at Canadian National:  Restore Lake Erie shoreline and fish habitat by removing 
old train cars, installing green infrastructure for erosion control, and creating spawning habitat for 
smallmouth bass.  (Section 5.4) 

�x Beach Replenishment East of Conneaut Harbor:  Restore the natural beach profile by 
replenishing beach sand east of the harbor, planting native vegetation, and installing sand 
fencing. (Section 5.5) 

�x Wetland Park & Boardwalk: Construction of a wetland to collect and treat inland runoff before 
reaching the Lake, and installation of a recreational boardwalk and educational signage. 
(Section 5.6) 

�x �0�N�m�p�a�l�A�p�V�a�_���-�]�A�_���S�a�l��� �N�]�m�N�y�¯�m���0�q�_���:�A�p�N�l�m�U�N�L�’ Creation of a plan that investigates and 
�L�a�J�q�^�N�_�p�m���p�U�N���J�q�l�l�N�_�p���J�a�_�L�V�p�V�a�_�m���a�S���p�U�N��� �N�]�N�y�¯�m���0�q�_���:�A�p�N�l�m�U�N�L���A�_�L���i�l�a�v�V�L�N�m���N�J�a�]�a�T�V�J�A�]��

Figure 1. Conneaut, Ohio , Aerial 
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restoration recommendations to the City of Conneaut to help restore natural hydrology. 
(Section 5.7) 

�x �
�A�_�\���1�p�A�I�V�]�V�|�A�p�V�a�_���A�p��� �N�]�m�N�y�¯�m���0�q�_�’ Restoration of highly visible stream bank erosion and 
incising in Township Park, and installation of educational signage. (Section 5.8) 

�x Conneaut Creek Shoreline Restoration:  Stabilization of Conneaut Creek streambanks within a 
2-mile corridor. (Section 5.9) 

�x Bluff Protection in Reach 10:  Investigation into the local conditions within Reach 10, outreach 
and coordination with property owners, creation of a protection plan, and work towards the 
establishment of a Special Improvement District. (Section 5.10) 

�x Turkey Creek Bluff, Ravine, & Riparian Stabilization:  Restoration of lakeside bluff, riparian and 
ravine environments around the confluence of Turkey Creek and Lake Erie to reduce erosion, 
incising, and nutrient loading.  (Section 5.11) 

 

  

Figure 2. CPA Resilience Plan Projects Map 



 

 
16 CPA�ôCoastal Resilience Plan 

The intent of each meeting was to discuss the agency or organization specific needs, wants, resilience 
challenges, and potential solutions. In these meetings, the planning team presented to each stakeholder 
group potential nature -based projects that may ha ve beneficial impacts on their resources of concern. No 
major project feasibility concerns arose during these meetings. During the Canadian National, Ashtabula 
Metro Parks, and Township Park calls, the planning team discussed various projects that are now 
included in this Plan. During the ODNR call, some permitting challenges were mentioned, particularly in 
relation to restoration techniques to mitigate the impacts of bluff erosion. ODNR provided excellent 
examples of similar resilience and restoration proj �N�J�p�m���p�a���T�q�V�L�N���p�U�N���i�]�A�_�_�V�_�T���p�N�A�^�¯�m���V�_�v�N�m�p�V�T�A�p�V�a�_���A�_�L��
�]�N�A�l�_�V�_�T�•���3�U�N�m�N���i�l�a�[�N�J�p�m���V�_�J�]�q�L�N�L�����m�U�p�A�I�q�]�A�����A�l�I�a�l�¯�m���w�N�p�]�A�_�L�‘���
�A�]�p�V�^�a�l�N�����A�l�I�a�l���A�l�N�A�‘���A�_�L���p�U�N�����q�J�]�V�L��
Connector Project.  

Stakeholder Meeting No. 2  

The second stakeholder meeting was held on May 22, 2025, to review the progress made on the Plan 
since the first meeting. The meeting included a presentation and discussion on the progress of the Plan, 
an overview of the Plan, the proposed resilience proje cts, and how the projects would be evaluated for 
prioritization. A draft of the document was provided to the stakeholders for review and comment. The 
�i�]�A�_�_�V�_�T���p�N�A�^���m�i�N�J�V�S�V�J�A�]�]�y���A�m�\�N�L���S�a�l���V�_�i�q�p���A�_�L���S�N�N�L�I�A�J�\���a�_���p�U�N���L�N�m�J�l�V�i�p�V�a�_�m���a�S���N�A�J�U���A�T�N�_�J�y�¯�m���l�N�T�q�]�A�p�a�l�y��
process, the referenced plans and guidance documents, and the proposed projects. The team also asked 
the stakeholders to provide additional information and data that the plan may be missing. ODNR Division 
of Wildlife provided information about the importance  of the Conneaut Harbor as stop #1 on the Lake 
���l�V�N���
�V�l�L�V�_�T���3�l�A�V�]�•���3�U�N���l�N�J�a�T�_�V�p�V�a�_���a�S���p�U�V�m���N�x�V�m�p�V�_�T���_�A�p�q�l�A�]���A�m�m�N�p�m�¯���V�^�i�a�l�p�A�_�J�N���p�a���p�U�N���i�q�I�]�V�J�‘���p�a�q�l�V�m�p�m�‘���p�U�N��
economy, and to the environment highlights the need to protect natural habitats, improve visitor 
infrastructure, and incorporate conservation -friendly design in any future coastal resilience action.  

During the meeting ODNR, Office of Coastal Management,  noted that there are towns within Ohio that 
created shoreline Special Improvement Districts to help plan, organize, and fund shoreline protection 
and restoration projects. According to Section �•�‡�•�€�•�€�‚���a�S�S���p�U�N���%�U�V�a���1�p�A�p�N���0�N�v�V�m�N�L�����a�L�N�‘���¬�����m�i�N�J�V�A�]��
improvement district may be created within the boundaries of any one municipal corporation, any one 
township, or any combination of municipal corporations and townships within a single county, or counties  
that ad join one another, for the purpose of developing and implementing plans for public improvements 
and public services that benefit the district. A district may be created by petition of the owners of real 
property within the proposed district, or by an existi �_�T���k�q�A�]�V�S�V�N�L���_�a�_�i�l�a�S�V�p���J�a�l�i�a�l�A�p�V�a�_�­���Ÿ�%�U�V�a���0�N�v�V�m�N�L��
Code 2023). The City of Conneaut engaged in this conversation and indicated that they would be 
interested in exploring the establishment of such a special district to help support landowners, business 
owners, and the City in funding shoreline protection projects.  

Final Stakeholder Meeting No. 3  

A final stakeholder meeting  was held virtually on October 2, 2025. The planning team hosted a Teams 
meeting  recapping the recent community outreach activities and public feedback related to the Marina 
Redevelopment and shoreline projects. Key community concerns that were shared included protecting 
fisheries and estuary spawning areas, particularly around Turkey Creek and CN Shoreline stabilization, as 
well as managing tourism impacts like traffic, pollution, and noise. The team reviewed the 1 1 proposed 
proj ects, highlighting the Marina Drive Reconstruction and constructed wetlands as top priorities 
identified through the MCDA tool and noting a recent grant application to N ational Fish and Wildlife 
Foundation (NFWF).  Discussion followed about project feasibility, permitting challenges, and 
coordination with agencies such as the U.S. Army Corps and Ashtabula Metroparks. USACE suggested 
setting a follow up meeting to review permitting and Ohio DNR suggested setting a meeting to discuss  
submerged land leases.  All  stakeholders were invited to continue providing input and to review the final 
plan which would  be posted on the CPA website in November 2025.  
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Public Meeting No. 2 – Open House at Township Park 

The second public engagement meeting was held on June 25, 2025, at 
Township Park at 480 Lake Road, Conneaut. The open -house style event 
took place on a weekday from 3 to 7 PM kicking off at the well -known 
gazebo on the bluff overlooking Lake Erie. More than 4 5 members of the 
public and community organizations attended , including CPA Board 
members, City Council members, the Conneaut Harbor Master, local 
businesses and residents, and leaders from the Conneaut Public Library, 
Conneaut Area City Schools, and me mbers of the press. Supported by 
excellent weather, the attendance was successful due to advertisements 
on social media  and ���-���¯�m���w�N�I�m�V�p�N���A�_�L���L�V�m�p�l�V�I�q�p�V�a�_���a�S���S�]�y�N�l�m���L�V�m�i�]�A�y�N�L���V�_��
community venues around town and the beach, as well as shared directly 
with boat owners at the port. 13 

The goal for this second meeting was to inform the community about the 
eleven selected projects identified in the draft Plan and solicit feedback. 
The open house experience was interactive, featuring five stations along 
the bluff walking pathway:  

1. Welcome Area �§ Gazebo and upper pavilion  
2. Projects �§ Series of posters along the bluff  
3. � �N�]�m�N�y�¯�m�����l�N�N�\���:�A�]�\���A�_�L���%�v�N�l�]�a�a�\ 
4. Kids Activities - Playground  
5. Feedback, Multi -Criteria Decision Analysis (MCDA) & Refreshments �§ Lower pavilion  

CPA contractors and staff were stationed at each stop to provide 
context for  the information presented. Attendees gathered at the 
top of the bluff and were welcomed and oriented by the 
planning team as they signed in. Guests received an open house 
map that explained each station and directions about how to 
progress. They also were given clipboards with feedb ack forms 
encouraging engagement and note taking. A mood board was 
on display to communicate the general look and feel of the 
ultimate final Plan, while  several hard copies of the draft Plan 
were available for review. Attendees also were given small cards 
with QR codes linked to the full draft Plan on the CPA website 
and a digital form where they could submit their comments. 
Many attendees lingered under the shade of the gazebo sharing 
stories and asking questions . 

 
13 Figure  19 and Figure  20 source: Environmental Consulting & Technology, Inc.  

Figure 19. Open House Flyer Posted 
Throughou t the Conneaut 
Community  

Figure 20. June 25, 2025, Township Park 
Public Open House  Overlooking 
Lake Erie 
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Next, guests moved through a series of displays that 
summarized each of the eleven projects and featured a project 
location map with background and highlight summaries. 
Several of the projects were visible from the bluff, which added 
to the real -time excit �N�^�N�_�p���A�_�L���q�_�L�N�l�m�p�A�_�L�V�_�T�•��� �N�]�m�N�y�¯�m���0�q�_�‘���A�_��
incised creek that runs through Township Park, offered a prime 
opportunity for a walk and overlook of the proposed bank 
stabilization project, while views of the sandbar, Naylor Drive 
and the port further oriented  attendees. 14 

Once the upper series of stations 
was complete guests traveled to 
the lower portion of the open 

house. At the Kids Zone youth gathered at the playground and 
participated in nature themed activities including  painting pots and 
planting seeds. The last stop of the open house featured a complimentary 
meal from the concessions stand with beverages and an opportunity to 
engage with the project team to discuss overall feedback as well as the 
MCDA. This evaluation system was used to prioritize which projects should 
seek continued funding. (See section 4.0 for more information about 
MCDA). It was important to share with the community how decisions were 
being made transparently and with balanced consideration for many 
factors. 

Both the local newspapers, the Courrier /Gazette News  and the Star 
Beacon both  featured stories about the open house. Feedback from those 
in attendanc e was generally positive with 21 community members signing 

a letter of support for advancing 
projects through engineering and 
design. Residents and recreationalists seemed to approve of most of 
the proposed projects; however, the wetland park and boardwalk area 
garner ed most of the most positive support, with one community 
�^�N�^�I�N�l���_�a�p�V�_�T���¬�����U�A�v�N���A�]�w�A�y�m���S�N�]�p���p�U�V�m���w�A�m���A���w�A�m�p�N�L���A�l�N�A���A�_�L���m�U�a�q�]�L���I�N��
�q�p�V�]�V�|�N�L�•�������]�V�\�N���p�U�N���J�a�_�J�N�i�p�•�­��The Marina Drive Reconstruction and 
Constructed Wetland Project also received significant  support due to  
the protectio n the project will provide the marina.  

Comments through online forms were received after the second public 
meeting. The planning team followed up with one recreationalist who 
frequents Conneaut for the natural environment, fishing, and boating 
through a n online virtual meeting. During this meeting, the fisherman 
expressed concerns regarding the Living Shoreline at the Canadian 
National project. He  wanted to ensure that the shoreline erosion 
control work that would occur onsite would enhance the spawning area 
for smallmouth bass. He provide d a historical context of the bass fishery 

in this area of Lake Erie, and noted that overtime, invasive aquatic plant species, sedimentation, and other 
factors have led to a decline in the smallmouth bass population inhabiting the area. He also expressed 
confusion regarding the projects �§ as he understood it, these projects were all going to move forward 
with 100% certainty, exactly as they are proposed. The planning team reiterated that these projects are 

 
14 Figure  21, Figure  22, and Figure  23 source: Environmental Consulting & Technology, Inc.  

Figure 21. June 25, 2025, Open House 
Hosted at Township Park  

Figure 23. Hands-on Example of 
MCDA Tool  Presented at 
Open House  

Figure 22. June 25, 2025, Open 
House Walking Tour of 
Proposed Project  

https://gazettenews.com/port-authority-seeks-community-input/
https://www.starbeacon.com/news/conneaut-coastal-resilience-plan-moving-into-final-stages-of-development/article_3097d1f0-2b1f-4d75-a3e8-4a5358af4108.html
https://www.starbeacon.com/news/conneaut-coastal-resilience-plan-moving-into-final-stages-of-development/article_3097d1f0-2b1f-4d75-a3e8-4a5358af4108.html
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conceptual only, and that design and implementation of each project may occur if funding and 
community/stakeholder support is secured.  

Community Volunteer Clean -up Event 

On Tuesday, August 19, 2025, CPA hosted a Volunteer 
Clean-u�i�����A�y���A�p���p�U�N���-�a�l�p�¯�m���i�q�I�]�V�J���L�a�J�\���V�_���i�A�l�p�_�N�l�m�U�V�i���w�V�p�U��
Conneaut Area City Schools. The event supported the 
�L�V�m�p�l�V�J�p�¯�m���U�V�T�U���m�J�U�a�a�]���T�l�A�L�q�A�p�V�a�_���l�N�k�q�V�l�N�^�N�_�p���S�a�l��
community service and drew participation from 13 students 
and community members, who collectively contributed 
more than 38 volunteer hours. Activities included picking 
up litter  and stocking supplies.  As part of the event, the 
planning team introduced the Conneaut Resilience Plan 
and engaged volunteers in conversations about the skills 
and career paths related to resilience planning. Participants 
were also invited to share their perspectives on Conneaut �¯�m��
future through a virtual survey and expressed interest in 
potential citizen science opportunities tied to future phases 
�a�S���p�U�N���-�]�A�_�¯�m���V�^�i�]�N�^�N�_�p�A�p�V�a�_�• Pizza and refreshments were 
served.15 

White Out Community Event  

On September 19, 2025 , members of the planning team attended the 
���a�_�_�N�A�q�p�����V�T�U���1�J�U�a�a�]���¬�:�U�V�p�N���%�q�p�­��street fair event before the home football 
game. Community members were able to stop at the Resilience Plan booth 
to review project posters and ask questions . Flyers for the final public 
meeting were shared , encouraging broad attendance  to the public meeting  
the following day. It was estimated that o ver 500-600 people attended the 
white out. The Resilience Plan was also featured in an interview with Chuck 
Guglielmo , a well-known local community voice. 

Final Public Meeting  

The third and final public meeting was held on September 20, 2025, in the 
heart of the Port District at Smoke on the Water BBQ and Seafood, located at 1205 -½ Broad Street , 
Conneaut.  Over 60 people attended  the meeting , enjoying  lunch along with an informative presentation 
given by the planning team . Each of the 11 projects was explained in detail along with the next steps and 
an invitation for engagement. It was shared that the final Conneaut Resilience Plan will be available on 

 
15 Figure  24, Figure  25, and Figure  26 source: Environmental Consulting & Technology, Inc.  

Figure 24. August  19, 2025, Volunteer Cleanup 
Event at the Sandbar and Marina 

Figure 25. Interview with 
Chuck Guglielmo  

Figure 26. September 20, 2025 , Final Public Meeting Hosted at the Marina 
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communities and a variety of wildlife species, underscores the importance of preserving these habitats 
for future generations.  

Coastal Habitats & Infrastructure  

The sandbar west of the marina 
presents a unique coastal 
marsh habitat that is 
uncommon along the shores of 
Lake Erie. Local residents 
highly value the diverse bird 
species that are drawn to the 
wetlands during migration and 
mating seasons, as well as the 
recreational and aesthetic 
benefits the wetland provides 
to the community. However, 
fluctuating lake levels and 
HABs pose significant threats to 
the wildlife population, 
recreational activities, and the hydrology of the wetland marsh. Additionally, the ris e of invasive plant 
species threatens native vegetation. The loss of this habitat could result in a decrease in critical bird 
habitats, a reduction in ecotourism, and diminished recreational fishing opportunities. 18 

The breakwaters that enclose the sandbar, marina, and port area on the east and west sides of the harbor 
mitigate the effects of wind -generated wave action, which is more pronounced elsewhere along the Erie 
shoreline. However, with rising lake levels, the breakwaters present other challenges to the CPA. While 
the breakwaters shield the marina and Marina Drive from most flooding events, the anticipated increase 
in water levels and the growing frequency of stronger storms pose a significant threat to the mari na's 
infrastructure. Higher waves can result in damage to both the marina port and the breakwater walls 
themselves. Damage to Marina Drive can lead to the increased surface water runoff into the lake and 
surrounding waterways and wetlands.  

When the breakwaters in Conneaut Harbor 
were constructed, they significantly altered 
the natural sediment transport dynamics 
along the Lake Erie shoreline (ODNR 2020a). 
Breakwaters are built to protect harbors and 
coastlines from wave action, but they also  
disrupt littoral drift - the coast driven by wave 
action and currents (ODNR 2020a) 
(Figure  31).19 In Conneaut, this disruption 
has created unintended natural movement 
of sand and sediment along 
geomorphological consequences that 
continue to shape the local shoreline. 
Specifically, the western breakwater has 
acted as a barrier to the eastward flow of 
sediment, trapping sand that would 

 
18 Figure  30 source: Johnson et al. 2019. 
19 Figure  31 source: Hunter College, Department of Geography and Environmental Science , geo.hunter.cuny.edu . 

Figure 30. Impact of Climate Change on Biodiversity in the Great Lakes  

Figure 31. Example of Sediment Transport from Littoral Drift 
Process 
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otherwise travel along the shoreline. As wave -driven undercurrents push sediment from west to east, the 
breakwater blocks this flow, leading to a stockpiling of sand on the west side, particularly at Conneaut 
Township Park Beach. Over time, this accumulati on has caused the beach to grow outward, forming an 
artificially widened shoreline and expanding recreational space in that area.  

However, this accumulation comes at a cost. East of the 
breakwater, sediment supply is cut off, leading to a 
process known as sediment starvation. Without a 
replenishing source of sand and sediment, the eastern 
shoreline begins to erode more rapidly. Natur al wave 
energy continues to strike the shore, but without 
protective sediment, the coastline is worn away, 
increasing the risk of bluff failure, loss of habitat, and 
potential damage to infrastructure and private property. 
This imbalance in sediment distr ibution (excessive 
accumulation on one side and erosion on the other) is a 
common issue where hardened coastal structures like 
�I�l�N�A�\�w�A�p�N�l�m���A�l�N���V�_�m�p�A�]�]�N�L�•�����_�����a�_�_�N�A�q�p�¯�m���J�A�m�N�‘���w�U�V�]�N���p�U�N��
harbor has been stabilized and enhanced for navigation 
and commerce, it has also introduced a long -term 

ecological and shoreline management challenge that must 
be addressed through careful planning, potentially involving sediment bypassing, beach nourishment, or 
more nature -based design strategies to restore equilibrium to the  coastal system. 

The natural geology of the Lake Erie shoreline contributes to erosion. The shoreline east and west of the 
breakwater wall consists of bluffs up to 40 feet high, made of glacial till topped with clay, silt, and sand. 
These materials are inherently susceptib le to erosion. 20 Wave action at the base of the bluff undercuts the 
structure, leading to slumping and collapse of the overlying material (ODNR 2020a). Additionally, the 
presence of soil joints in the glacial till allows water to infiltrate and build up pressure, further 
destabilizing the bluff face. Erosion of these bluffs is part of a natural cycle; however, upland 
development such as residential dwellings, vegetation loss, and stormwater runoff are combining with 
natural erosion effects to exacerbate the 
process. With predictions of higher water 
levels, more significant storms generating 
increased waves, ongoing upland 
development, and the trapping of sand on 
the west side of the western breakwater 
wall, bluff eros ion is anticipated to intensify, 
threatening the resident ial properties west 
of Conneaut harbor. Over the past 50+ 
years residential properties along these 
bluffs have been steadily losing shoreline. 
However, due to the impacts of climate 
change, the shoreline erosion rates have 
been increasing, particularly aft er the 
extraordinarily high lake levels of 2020. 
Some Conneaut residents have lost nearly 
70 feet of bluff in a five -year period 
(Mongiovi 2023). Addressing this challenge 

 
20 Figure  33 source: Ohio Lake Erie Shore Erosion Management Plan , https://ohio.gov/ . 

Figure 32. Bluff Along Lake Erie Shoreline, Ohio  

Figure 33. Conneaut's Coastal Habitats and Infrastructure  

https://ohio.gov/
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requires a comprehensive approach that includes restoring vegetation, managing stormwater runoff, and 
considering the impacts of coastal structures like breakwaters on sediment dynamics.  

Upland Habitats & Infrastructure  

Surface runoff and associated land -use factors in upland environments (areas located inland from the 
immediate shoreline) significantly influence the shoreline environment of Lake Erie. When upland 
habitats are vegetated and natural, they function as natur al buffers to the shoreline, aiding in the 
reduction of sediment and nutrient transport and erosion. Vegetation stabilizes the shore, tree roots and 
native plants absorb rainwater, and upland wetlands and riparian habitats act as sponges, retaining 
excess surface water and minimizing flood surges. Conversely, when these habitats are cleared for 
development, agriculture, or roads, their protective functions are lost. Bare or paved surfaces increase 
runoff, leading to faster water flow, greater erosion, and i ncreased nutrient and pollutant loading into the 
lake. Stormwater runoff carries sediment, fertilizers, pesticides, and other pollutants into tributaries and 
directly into Lake Erie. The increased volume and speed of this water escalate erosion at the shor eline, 
particularly where natural vegetation is absent.  

Climate change is exacerbating these upland and shoreline dynamics. Increased precipitation results in 
heavier and more frequent storms, which lead to more runoff and flashier streams, contributing to 
erosion and flood damage. Rising lake levels cause wave  action to reach further inland, undercutting 
bluffs and accelerating shoreline loss. More powerful storms generate larger waves and stronger 
currents, increasing physical pressure on shorelines already weakened by upland changes. Warmer 
temperatures can r educe snowpack and alter the timing of meltwater runoff, further affecting erosion 
patterns.  

To safeguard the environment of Lake Erie's shoreline, it is crucial to manage both upland and coastal 
zones effectively and address the impacts of climate change. Mitigation strategies may include restoring 
and preserving native upland vegetation, reconne cting floodplains, and implementing green 
infrastructure to reduce and filter runoff. There are a few upland areas within the 6-mile study area of this 
Plan that are negatively impacting the Lake Erie shoreline that could benefit from these mitigation 
stra�p�N�T�V�N�m�‘��� �N�]�m�N�y�¯�m���0�q�_�‘���p�U�N���!�A�T�a�a�_���%�q�p�S�A�]�]�‘���A�_�L�����a�_�_�N�A�q�p�����l�N�N�\�• 

�.�H�O�V�H�\�R�V���5�X�Q 

���a�_�_�N�A�q�p�¯�m���3�a�w�_�m�U�V�i���-�A�l�\���V�m���A���†0-acre lakeside park, 
established in 1926 and offers a variety of outdoor 
activities and natural beauty along the shores of Lake 
Erie. The mouth of � �N�]�m�N�y�¯�m���0�q�_��Creek is situated 
between the park's west beach parking lot and the 
central pavilion and is crossed by a restored 1930s -era 
bridge,  which spans a creek flowing from the east. This 
area is characterized by its shaded walking paths, picnic 
tables, and playgrounds, making it ideal for families and 
nature enthusiasts. The creek receives surface water 
runo ff from various residential and commercial 
properties and roadways within the watershed and drains 
into Lake Erie at the sandy beach to the east of the 
parking lot at the end of Gibson Way ( Figure  35).21 
�!�a�J�A�]�V�|�N�L���l�q�_�a�S�S���S�l�a�^��� �N�]�m�N�y�¯�m���l�q�_���J�A�_���_�N�T�A�p�V�v�N�]�y���V�^�i�A�J�p��
Lake Erie water quality through the transportation of pollutants such as heavy metals, nitrogen and 
�i�U�a�m�i�U�a�l�q�m�‘���A�_�L���U�y�L�l�a�J�A�l�I�a�_�m���Ÿ�]�V�\�N���a�V�]���A�_�L���T�l�N�A�m�N� �•���1�N�L�V�^�N�_�p���p�l�A�_�m�i�a�l�p���V�m���A���\�_�a�w�_���V�m�m�q�N���V�_��� �N�]�m�N�y�¯�m���0�q�_�‘��

 
21 Figure  35 source: Conneaut Township Park , https://www.conneauttownshippark.com/ . 

Figure 34. Restored 1930s Bridg e Connecting  
�.�H�O�V�H�\�R�V���5�X�Q��East and West Bluffs 

https://www.conneauttownshippark.com/
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with heavy rainfall, snowmelt, and storms 
moving soil from the eroded and incised creek 
banks to the beach and into Lake Erie.  

Lagoon Outfall  

One of the largest  collector s of urban runoff 
within the town of Conneaut is the stormwater 
outfall that empties into the Lake Erie Lagoon, 
located north of Naylor Drive and southwest of 
Conneaut Harbor  (Figure  36). The outfall 
collects runoff from urban development and 
discharges it directly into the lagoon. Urban 
surface water runoff transports environmental 
contaminants, such as oil, grease, heavy metals, 
nutrients, pesticides, trash and debris, and 
sediment, creating negative impacts on the 
environment and human health. The effects 

from increased water pollution include eutrophication, where excess nutrients lead to algal blooms, 
depleting oxygen and causing fish kills and aquatic life toxicity where heavy metals and chemicals 
bioaccumulate in fish eventually causing the fish to beco me toxic to humans. Urban  runoff also increases 
the risk of waterborne pathogens which can cause 
gastrointestinal illness and skin irritations.  

The lagoon is the future location of the marina 
expansion project, which is scheduled to begin 
construction in 2026. To accommodate the new boat 
slips, docks, and other infrastructure, the lagoon will 
be dredged; dredging permits from the USACE were 
approv ed in 2025. To help reduce the need for 
continual dredging, and the potential for harmful algal 
blooms, the volume and quality of the runoff needs to 
be addressed (Alliance for the Great Lakes). Various 
green infrastructure measures , including bioretention  
practices and Conneaut Creek . 

Conneaut Creek 

Conneaut Creek, a 43.5-mile tributary of Lake Erie, flows through both Pennsylvania and Ohio, with its 
west branch reaching Lake Erie in Conneaut Harbor, east of the marina ( Figure  37). The creek meanders 
through diverse landscapes, including rural woodlands, urban areas, and agricultural zones, offering a 
rich tapestry of habitats and recreational opportunities. Conneaut Creek has a mean annual flow volume 
of 323.46 cubic feet per second (cfs), draining approximately 493.4 1 kilometers squared (km 2) from 
commercial, residential, and deciduous forested areas (EPA 2011). Conneaut Creek is renowned for its 
ecological diversity; A 21 -mile stretch of the creek, from the Ohio -Pennsylvania border to the former 
Penn Central Railroad bridge in Conneaut, Ohio has been designated as a State Wild and Scenic River in 
2005 (ODNR n.d.).22 The stream corridor supports 7 8 fish species and 32 species of amphibians and 
reptiles. The watershed is home to more than 30 unique plant communities, many of which are listed as 
threatened or endangered. The creek's shale streambed and varying flow conditions create ideal habitats 
for a range of aquatic l ife (ODNR n.d.). The creek provides a variety of recreational opportunities for 

 
22 Figure  37 source: Ohio Department of Natural Resources , https://ohiodnr.gov/ . 

Figure 35. Kelsey's Run Watershed 

Figure 36. Lagoon Outfall Watershed  

https://ohiodnr.gov/
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Section 206 of WRDA 1996, and Section 1122 of WRDA 2016, and Section 204 of WRDA 1992). However, 
�L�N�i�N�_�L�V�_�T���a�_���p�U�N���i�l�a�[�N�J�p�¯�m���A�J�p�V�v�V�p�V�N�m�‘���S�N�L�N�l�A�]���N�_�v�V�l�a�_�^�N�_�p�A�]���J�a�^�i�]�V�A�_�J�N���w�V�p�U���p�U�N���#�A�p�V�a�_�A�]�����V�m�p�a�l�V�J��
Preservation Act (NHPA) and the Endangered Species Act (ESA) may also be required. If there is a federal 
nexus to these projects,  such as federal funding, potential impacts to federally listed species, etc., the 
projects will also need to complete an environmental assessment through the National Environmental 
Policy Act (NEPA). 

Clean Water Act Section 404  

Under Section 404(b)(1) of the CWA, USACE regulates the discharge of dredged or fill material into 
Waters of the United States (WOTUS). WOTUS can include such bodies of water as lakes, ponds, rivers, 
tributaries, and wetlands. Impacts to WOTUS are authorized under one or more standard permits, known 
as Nationwide Permits (NWPs), or an Individual 404 permit based on project activities and level o f 
impacts. NWPs are used to authorize minor activities that result in minimal impacts to WOTUS. If minimal 
impacts to WOTUS are anticipated for a project, each single and complete project may be authorized 
under a NWP. The actual permit issued would be dependent on the type of impact that is proposed. Pre -
Construction Notification (PCN) to USACE may be required for NWP authorizatio n, depending on the 
extent of impacts. If fill exceeds set thresholds of the applicable NWP (e.g., 0. 5-acre loss of WOTUS), then 
an Individual 404 permit is required. NWPs are typically faster to obtain averaging between 3 and 
6 months than an Individual p ermits which could average over a year or more to obtain. Individual 404 
permits would also require alternative analyses and include a public comment period.  

National Environmental Policy Act  

The National Environmental Policy Act of 1969, as amended 
(NEPA, 42 United States Code [USC] §§ 432 -4370h) is a 
foundational U.S. environmental law that requires federal 
agencies to assess the environmental impacts of federal 
actions before making decisions. Its core purpose is to 
ensure that environmental factors are con sidered alongside 
economic and technical factors in federal planning and 
decision -making. It is generally triggered by the 
involvement of federal funding, permits, or lands. NEPA 
established the requirement for environmental assessments 
(EAs) and more detailed environmental impact statements 
(EISs) for major federal actions that may significantly affect 
the environment. Some federal actions that are determined 
to not have significant effect s on the human environment 
can be categorically excluded from detailed analysis. NEPA 
also mandates public participation and interagency 
coordination, making it a critical tool for transparency  and accountability.   

The level of NEPA analysis will vary project by project, depending on the funding source (federal or 
nonfederal), the proposed project actions (dredging, riparian plantings, herbicide use for removal of 
invasive species, etc.), and the anticipated impacts to environmental resources (i.e., temporary reduction 
in spawning habitat, removal of invasive plant species in bird nesting habitat, extensive earth work to 
reconnect a floodplain, etc.). The CPA or other project proponent (such as the City, Ashtabula Met ro 
Parks, etc.) will work with the lead federal agency - the federal agency that supervises the preparation of 
the environmental document and coordinates with other federal, state, tribal, and local agencies �§ on the 
environmental analysis.  

Figure 38. Elements of a NEPA Document  
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National Historic Preservation Act  

The 1966 NHPA established protections for historic structures and sites, including archaeological sites, 
within the United States. The National Register of Historic Places (NRHP) is the official list of districts, sites, 
structures/buildings, and objects t hat are significant in federal, state, or local history. Under Section 106 
of the NHPA, State Historic Preservation Offices (SHPOs) are required to review potential impacts to 
historic resources listed on the NRHP when project activities have a federal nex us (i.e., federal funding, 
federal permitting including a NWP from USACE, or other federal authorization). All projects that involve 
ground disturbing activities and have a federal nexus (e.g., are on federal lands, use federal funds, or 
require a federal permit), will be required to comply with the NHPA. Compliance with the NHPA entails 
several steps: (1) determining the area of potential effects (APE), which constitutes the geographical area 
where the project may have direct or indirect impacts on cultura l and historic resources; (2) consulting 
with the State Historic Preservation Office (SHPO) and any Tribal Historic Preservation Offices (THPOs); 
(3) identifying historic properties that are listed or may be eligible for listing on NRHP; (4) evaluating the 
project's effects on these cultural and historic resources; and (5) devising strategies to avoid, minimize, or 
mitigate any adverse effects.  

Endangered Species Act  

The Endangered Species Act of 1973 (ESA, 16 Unites States 
Code [USC] §1531 -1544) authorizes the U.S. Fish and 
Wildlife Service (USFWS) (while working cooperatively with 
States) to identify, list, and monitor qualifying species as 
endangered and threatened. 23 Species that are designated 
as either endangered or threatened are afforded protection 
from possession, sale, transport, and take. The definition of 
�p�A�\�N���V�m���¬�p�a���U�A�l�A�m�m�‘���U�A�l�^�‘���i�q�l�m�q�N�‘���U�q�_�p�‘���m�U�a�a�p�‘���w�a�q�_�L�‘���\�V�]�]�‘��
�p�l�A�i�‘���J�A�i�p�q�l�N�‘���a�l���J�a�]�]�N�J�p�‘���a�l���p�a���A�p�p�N�^�i�p���p�a���N�_�T�A�T�N���V�_���A�_�y���m�q�J�U���J�a�_�L�q�J�p�­���V�_�J�]�q�L�V�_�T���¬�V�_�J�V�L�N�_�p�A�]���p�A�\�N�­���a�l��
significant habitat modification.  ESA Section 7(a)(1) or Section 10(a)(1) consultation could be required 
depending on a federal nexus. ESA Section 7(a)(1) consultation would likely require a biological 
assessment and receipt of a biological opinion from the USFWS. The responsibly of Section 7 
consultation fall with the lead federal agency reviewing the project. For example, if a project requires a n 
NWP, it is the responsibility of USACE to coordinate with USFWS to determine that project activities will 
not have an adverse effect on threatened and endangered species of their habitats. However, project 
owners can initiate informal consultation with USFWS to d etermine potential avoidance and mitigation 
measures to expedite the Section 7 review process. If impacts to threatened and endangered species 
cannot be avoided, an Incidental Take Permit (ITP) under Section 10(a)(1) of the ESA might be required. 
The issuance of an ITP also requires the development of a Habitat Conservation Plan.  

 
23 Figure  39 source: Saunders, S. (2023), John Doskoch , https://www.audubon.org/ . 

Figure 39. Great Lakes Piping Adult and Chick  

https://www.audubon.org/
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Bald and Golden Eagle Protection Act  

Under authority of the Bald and Golden Eagle Protection Act 
(BGEPA, 16 USC 668�§668d), bald eagles ( Haliaeetus 
leucocephalus ) and golden eagles ( Aquila chrysaetos) are 
afforded legal protections. 24 The BGEPA prohibits the take, sale, 
purchase, barter, offer of sale, transport, export or import, at any 
time or in any manner of any bald or golden eagle, alive or 
dead, or any part, nest, or egg thereof. The BGEPA also expands 
�p�U�N���J�a�^�^�a�_���]�A�w���m�J�a�i�N���a�S���¬�p�A�\�N�­�¨�p�a���V�_�J�]�q�L�N���¬�i�q�l�m�q�N�‘���m�U�a�a�p�‘��
shoot at, poison, wound, kill, capture, trap, collect, molest, or 
�L�V�m�p�q�l�I�‘�­���A�_�L���V�_�J�]�q�L�N�m���J�l�V�^�V�_�A�]���A�_�L���J�V�v�V�]���i�N�_�A�]�p�V�N�m���S�a�l���v�V�a�]�A�p�V�_�T��
the statute (see 16 USC 668). The USFWS further defined the 
�p�N�l�^���¬�L�V�m�p�q�l�I�­���A�m���A�T�V�p�A�p�V�_�T���a�l���Iothering an eagle to a degree 
that causes, or is likely to cause, injury, or either a decrease in 
productivity or nest abandonment by substantially interfering 
with normal breeding, feeding, or sheltering behavior. The 
BGEPA specifies that violations must �a�J�J�q�l���¬�\�_�a�w�V�_�T�]�y�‘���a�l���w�V�p�U��
�w�A�_�p�a�_���L�V�m�l�N�T�A�l�L���S�a�l���p�U�V�m���A�J�p�•�­ 

Priority resilience projects identified in this plan would likely have minimal impacts on eagles. While an 
active bald eagle nest was confirmed in the spring of 2025, the proposed actions can be mitigated 
through proper permitting and consultation with the USFWS and through techniques such as the creation 
of buffer zones around nest sites. Prior to construction, a nesting survey would also be conducted , and 
avoidance and minimization measures would be utilized if an active nest is observed near any project 
area. 

Migratory Bird Treaty Act  

The Migratory Bird Treaty Act (MBTA) integrates and implements four international treaties that provide 
�S�a�l���p�U�N���i�l�a�p�N�J�p�V�a�_���a�S���^�V�T�l�A�p�a�l�y���I�V�l�L�m���A�T�A�V�_�m�p���U�q�_�p�N�l�m���A�_�L���i�a�A�J�U�N�l�m�•���3�U�N���"�
�3�����i�l�a�U�V�I�V�p�m���¬�p�U�N���p�A�\�V�_�T�‘��
killing, possession, transportation, import and expo rt of migratory birds, their eggs, parts, and nests, 
�N�x�J�N�i�p���w�U�N�_���m�i�N�J�V�S�V�J�A�]�]�y���A�q�p�U�a�l�V�|�N�L���I�y���p�U�N�����N�i�A�l�p�^�N�_�p���a�S���p�U�N�����_�p�N�l�V�a�l�•�­���Ÿ�•�†���4�1�����Í���‡�€�ƒ�“���•�‰�•�ˆ� �•���3�U�N���w�a�l�L��
�¬�p�A�\�N�­���V�m���L�N�S�V�_�N�L���I�y���l�N�T�q�]�A�p�V�a�_���A�m���¬�p�a���i�q�l�m�q�N�‘���U�q�_�p�‘���m�U�a�a�p�‘���w�a�q�_�L�‘���\�V�]�]�‘���p�l�A�i�‘���J�A�i�p�q�l�N�‘���a�l���J�a�]�]�N�J�p�‘��or attempt 
�p�a���i�q�l�m�q�N�‘���U�q�_�p�‘���m�U�a�a�p�‘���w�a�q�_�L�‘���\�V�]�]�‘���p�l�A�i�‘���J�A�i�p�q�l�N�‘���a�l���J�a�]�]�N�J�p�‘�­���Ÿ�…�€�����a�L�N���a�S�����N�L�N�l�A�]���0�N�T�q�]�A�p�V�a�_�m���£�����0�¤���Í��
10.12; 1973). USFWS maintains a list of all species protected by the MBTA at 50 CFR § 10.13 (1973). This 
list includes over 1,000 species of  migratory birds, including eagles and other raptors, waterfowl, 
shorebirds, seabirds, wading birds, and passerines.  

There is no permitting authority under the MBTA and, as such, no way to obtain permit coverage for 
incidental take of MBTA -protected species. The primary means of compliance with the MBTA is through 
avoidance and minimization measures. Although the Project  could impact suitable nesting habitat for 
some migratory bird species, certain actions �¨such as clearing vegetation outside of the breeding season 
(April  1 through  July 31) and implementing an environmental education training program including 
species iden tification placards or educational posters �¨could help minimize risks to migratory birds.  

3.2.2  State Permitting  

The agencies that are often involved in permitting resilience and environmental restoration projects in 
Ohio are OEPA and ODNR. The OEPA is a state dedicated to safeguarding public health and the 
environment by ensuring compliance with environmental laws a nd promoting environmental 

 
24 Figure  40 source: Chelsea Murphy , Environmental Consulting & Technology, Inc.  

Figure 40. Bald Eagle Perched on 
Conneaut Harbor Breakwall  
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�m�p�N�w�A�l�L�m�U�V�i�‘���w�V�p�U���A���^�V�m�m�V�a�_���m�p�A�p�N�^�N�_�p���p�a���¬�i�l�a�p�N�J�p���p�U�N���N�_�v�V�l�a�_�^�N�_�p���A�_�L���i�q�I�]�V�J���U�N�A�]�p�U���I�y���N�_�m�q�l�V�_�T��
�J�a�^�i�]�V�A�_�J�N���w�V�p�U���N�_�v�V�l�a�_�^�N�_�p�A�]���]�A�w�m���A�_�L���L�N�^�a�_�m�p�l�A�p�V�_�T���]�N�A�L�N�l�m�U�V�i���V�_���N�_�v�V�l�a�_�^�N�_�p�A�]���m�p�N�w�A�l�L�m�U�V�i�­���Ÿ�%���-����
n.d.). Similarly, the ODNR is responsible for managing and c �a�_�m�N�l�v�V�_�T���%�U�V�a�¯�m���_�A�p�q�l�A�]���l�N�m�a�q�l�J�N�m���p�U�l�a�q�T�U��
�^�A�_�A�T�N�^�N�_�p���a�S���%�U�V�a�¯�m���m�p�A�p�N���S�a�l�N�m�p�m�‘���^�a�_�V�p�a�l�V�_�T���%�U�V�a�¯�m���l�V�v�N�l�m�‘���]�A�\�N�m���A�_�L���T�l�a�q�_�L�w�A�p�N�l���m�q�i�i�]�V�N�m�‘���l�N�T�q�]�A�p�V�a�_��
of hunting, fishing trapping, operating state parks, regulating mineral and energy production, and 
through s cientific research and data collection.  

Clean Water Act Section 401 Water Quality Certification  

Project activities requiring Section 404 authorization under either a NWP or an Individual Section 404 
permit from USACE will also require Section 401 Water Quality Certification (WQC). Any prioritized 
project that will involve in -water and aquatic work (river restoration, bank stabilization, wetland 
restoration and creation, etc.) will require a 401 WQC. The OEPA administers the Section 401 program 
within the State of Ohio. The OEPA issued Section 401 WQC for NWPs. A proposed project that meets 
the general  and activity -specific Section 401 WQC limitations and conditions will only require 
authorization from USACE; projects that exceed these conditions require application to OEPA for either a 
���V�l�N�J�p�a�l�¯�m�����q�p�U�a�l�V�|�A�p�V�a�_���a�l���A�_�����_�L�V�v�V�L�q�A�]���„�€�•���:�/���•�����_�y���i�l�a�[�N�J�p���l�N�k�q�V�l�V�_�T���A�_�����_�L�V�v�V�L�q�A�]���„�€�„���-�N�l�^�V�p��will 
also require an Individual 401 Permit. The WQC for NWPs in Ohio set thresholds based on wetland 
categorization that reflects the functional quality of the wetland. Wetlands are categorized via completion 
of Ohio Rapid As sessment Method (ORAM) forms, which evaluate several metrics including wetland 
hydrology, size, and habitat alteration. Each metric is scored and then totaled to give a final ORAM score 
corresponding to an ORAM category (1 through 3). Category  1 wetlands represent low quality wetlands 
while Category  3 wetlands are high quality wetlands.  

OEPA has additionally mapped certain high -quality watersheds where the applicability of the general 
WQC for the NWPs is limited for proposed stream impacts. Based on the OEPA 401 WQC for NWP 
Eligibility Map, watersheds within Ashtabula Count and surroundin g the City of Conneaut, Ohio are 
protected watersheds that are listed as Possibly Eligible and Ineligible for WQC under the NWPs. Impacts 
to federally jurisdictional streams within a Possibly Eligible watershed that are determined to be high 
quality would �l�N�k�q�V�l�N���A�_�����_�L�V�v�V�L�q�A�]���„�€�•���:�/�����a�l���A�����V�l�N�J�p�a�l�¯�m�����q�p�U�a�l�V�|�A�p�V�a�_���S�l�a�^���p�U�N���%���-���•���1�p�l�N�A�^���k�q�A�]�V�p�y��
is based on drainage area, pH measurements, and habitat assessment scores (i.e., Qualitative Habitat 
Evaluation Index [QHEI] or Headwater Habitat Evaluation Index [HH EI] scores). Impacts to streams within 
�A�_�����_�N�]�V�T�V�I�]�N���w�A�p�N�l�m�U�N�L���l�N�k�q�V�l�N���A�_�����_�L�V�v�V�L�q�A�]���„�€�•���:�/�����a�l���A�����V�l�N�J�p�a�l�¯�m�����q�p�U�a�l�V�|�A�p�V�a�_���S�l�a�^���p�U�N���%���-���‘��
regardless of the stream quality.  

OEPA Ohio Isolated Wetland Permits  

The OEPA regulates all surface waters determined non -jurisdictional by the USACE, including isolated 
wetlands and perennial and intermittent streams. Any quantity of impacts to isolated wetlands will require 
authorization from the OEPA under a general or i ndividual permit and an Approved Jurisdictional 
Determination (AJD) from USACE. Temporary or permanent impacts up to 0. 5 acres within Category  1 or 
Category  2 wetlands are eligible for coverage under a Level 1 Isolated Wetlands Permit. Temporary or 
permane nt impacts exceeding 0. 5 acres of Category  1 and 2 wetlands and up to 3 acres of Category  2 
wetlands may be authorized under a Level 2 Isolated Wetlands Permit. Any impacts to a Category  3 
wetland or impacts exceeding 3 acres in a Category  2 wetland require authorization under a Level 3 
Isolated Wetlands Permit.  

ODNR Shore Structure Permit  

A Shore Structure Permit is required from the ODNR prior to construction or modification of structures in 
Ohio along the Lake Erie Shoreline. Construction projects that require a permit include but are not 
limited to the construction of living shorelines, jetties, breakwaters, floating wetlands, etc. Several 
proposed projects in this Plan would require this permit. All shore structure permit applications would 
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include infrastructure design plans prepared by a professional engineer and  would be reviewed by the 
ODNR. All resilience work requiring a shore structure permit would follow the Ohio Coastal Design 
Manual and policies related to shoreline management and erosion control from the ODNR Coastal 
Management Program.  

ODNR Coastal Management Consistency Certification  

Project activities along the shoreline must also adhere to the Coastal Zone Management Act of 
1972 (CZMA). An Ohio Coastal Management Consistency Certification is required for projects that may 
affect Ohio's coastal resources or land and water uses, partic ularly along Lake Erie. This certification 
ensures that the proposed activity aligns with the Ohio Coastal Management Program (OCMP), which is 
designed to protect and manage the state's coastal environment. This certification would be applicable 
to any pri oritized projects within this Plan that will seek a federal license or permit for an activity that may 
affect coastal resources (e.g., obtaining a USACE 404 and 401 certification), and/or if the project is 
funded using federal dollars.  

Ohio Threatened and Endangered Species  

Ohio Revised Code (ORC) 1531.25 charges the ODNR Division of Wildlife (DOW) to adopt rules 
restricting the taking or possessing of native wildlife threatened with statewide extirpation and to develop 
and periodically update a list of endangered species. An y wildlife species whose survival or recruitment 
within the state are in jeopardy and any species designated under the federal ESA are protected under 
Ohio state law. In Ashtabula County there are 50 state -listed wildlife species and 10 2 listed plant speci es 
(ODNR 2023a; ODNR 2023b). Prior to construction activities for any of the prioritized projects, a habitat 
assessment will be conducted to determine if there is suitable habitat for any threatened and 
endangered state and federal species. If suitable hab itat is present, species-specific  surveys may be 
necessary, followed by mitigation measures to avoid harming or taking the species. Coordination with 
ODNR will occur on every project to complete an environmental review (ER) to provide comments on 
potential  impacts and avoidance and mitigation measures  

3.2.3  Local Permitting  

Designing and implementing any of the prioritized projects listed in this Plan will require complying not 
only state and federal policies and permits, but also with local ordinances. Local permitting is particularly 
crucial as it ensures that the project a ligns with the city's zoning regulations, comprehensive plans, and 
environmental standards. For projects within the Study Area, Ashtabula County and the City of Conneaut 
are the main governing bodies that will require permit coordination.  

Building and Other Local Permits  

Both Ashtabula County and the City of Conneaut regulate development within their respective 
boundaries. The Ashtabula County Boad of Commissioners and the Conneaut Planning & Zoning 
Department should be contacted for specific required permits. Permits that  may be required include a 
�|�a�_�V�_�T���J�N�l�p�V�S�V�J�A�p�N���w�U�V�J�U���N�v�A�]�q�A�p�N�m���p�U�N���i�l�a�[�N�J�p�¯�m���J�a�^�i�]�V�A�_�J�N���w�V�p�U���|�a�_�V�_�T���a�l�L�V�_�A�_�J�N�m���A�_�L���V�p�m���V�^�i�A�J�p���a�_���p�U�N��
community's development goals. Conditional use permits may also be required, especially if the project 
does not conform to t he existing zoning regulations but are deemed beneficial for the community. Both 
the County and the City will be consulted with  during the design and implementation of the prioritized 
projects.  

Floodplain Permitting  

ODNR oversees the Floodplain Management Program for the Federal Emergency Management Agency 
(FEMA) regulatory floodways and 10 0-year floodplains, also known as Special Flood Hazard Areas 
(SFHAs). ODNR delegated responsibility for administering the program to local Floodplain 
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Administrators. Within Ashtabula County, the Board of Commissioners, specifically through the Ashtabula 
���a�q�_�p�y�����_�T�V�_�N�N�l�¯�m���%�S�S�V�J�N�‘���V�m���p�U�N���L�N�m�V�T�_�A�p�N�L�����]�a�a�L�i�]�A�V�_�����L�^�V�_�V�m�p�l�A�p�a�l�•���4�_�L�N�l���S�]�a�a�L�i�]�A�V�_���l�N�T�q�]�A�p�V�a�_�m�‘��
impacts to floodplains must be approved by the Board  of Commissioners prior to work. Upland projects 
that may reconnect floodplains by grading and/or terracing riverine banks, may alter the floodplain and 
require  coordination with the Board of Commissioners.  

Local Stormwater Pollution Prevention Plan Review  

The City of Conneaut's Codified Ordinances, particularly Chapter 931, address wastewater discharge and 
pretreatment standards. While these ordinances focus on wastewater management, they highlight the 
city's role in regulating discharges into its sewer sys tems. For construction projects that may impact 
stormwater runoff, local authorities may require permits and adherence to best management practices to 
prevent pollution. A stormwater pollution prevention plan (SWPPP) is necessary for construction projects 
�L�V�m�p�q�l�I�V�_�T���a�_�N���A�J�l�N���a�l���^�a�l�N���a�S���]�A�_�L���A�l�N�A�•���3�U�N���1�:�-�-�-���V�m���V�^�i�]�N�^�N�_�p�N�L���I�y���p�U�N���-�l�a�[�N�J�p�¯�m���a�i�N�l�A�p�a�l���Ÿ�a�w�_�N�l���a�l��
contractor) and must always be kept on the construction site. The SWPPP must be prepared in 
accordance with the National Pollutant Discharge Elimination System (NPDES) regulations as established 
by the CWA and guided by the State of Ohio. NPDES was established under Section 402 of the CWA and 
establishes guidelines for point source discharges to WOTUS.  

3.3 Local, State, Regional, and Federal Resilience Efforts  

Coastal resilience efforts along Lake Erie, particularly in the Conneaut region, are structured through a 
multi -tiered approach, encompassing planning and implementation at local, state, regional, and federal 
levels. At the local level, municipal planning departments, parks and recreation departments, and port 
authorities play crucial roles. Municipal planning focuses on developing comprehensive plans, zoning 
ordinances, and building codes to mitigate coastal hazards and protect shorelines. These efforts i nclude 
strategies for stormwater management, setback regulations, and shoreline protection, alongside the 
implementation of green infrastructure like rain gardens 
and permeable pavements to reduce runoff and 
enhance water quality. Parks and recreation 
departments contribute by implementing beach 
replenishment, dune restoration, and living shoreline 
protection for public beaches and recreational areas, 
while also providing vital public education on coastal 
hazards and resilience. Local port authorities manag e 
dredging operations, ensuring the beneficial reuse of 
dredged materials for beach nourishment and habitat 
restoration, and implement projects to safeguard port 
infrastructure from coastal impacts.  

At the state level, Ohio's coastal resilience is fortified by the collaborative efforts of several key agencies. 
The ODNR is pivotal, managing coastal areas through programs focused on erosion control, water quality 
monitoring, and habitat restoration. 25 They also extend technical assistance and funding to local 
communities and implement protective measures in state parks and wildlife areas along the shoreline. 
The OEPA concentrates on safeguarding water quality, addressing issues like stormwater runoff, 
nonpoint source pollution, and harmful algal blooms. They provide funding, technical support, and 
enforce regulations to minimize shoreline hazards. Finally, the Ohio Sea Grant provides essential 
research, education, and outreach programs concerning Lake E rie's coastal issues, offering critical data, 
information, and resilience resources to policymakers, local governments, and businesses.  

 
25 Figure  41 source: ODNR Nature -Based Shorelines, https://ohiodnr.gov/discover -and-learn/safety -conservation/about -ODNR/coastal -

management/ohio -coastal-mgmt -program/nature -based-shorelines  

Figure 41. ODNR Staff Monitoring Water Quality  

https://ohiodnr.gov/discover-and-learn/safety-conservation/about-ODNR/coastal-management/ohio-coastal-mgmt-program/nature-based-shorelines
https://ohiodnr.gov/discover-and-learn/safety-conservation/about-ODNR/coastal-management/ohio-coastal-mgmt-program/nature-based-shorelines
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Regional collaboration is essential for effective coastal resilience along Lake Erie, and this is facilitated by 
several key entities. Regional planning commissions, where they exist, unite local governments to 
develop and execute comprehensive, long -term strategies for shoreline protection and resilience. The 
Great Lakes Commission fosters interstate cooperation, coordinating development, conservation, and 
restoration initiatives across the entire Great Lakes region. Furthermore, the Lake Erie Coastal Ohio  Trail 
organization plays a vital role in promoting responsible recreational use of the shoreline while 
simultaneously educating the public about the trail, the ecological challenges facing Lake Erie, and the 
importance of coastal preservation.  

Federal support for coastal resilience along Lake Erie is spearheaded by four key agencies.  

�x The USACE manages dredging, shoreline protection, and flood control, while also providing 
funding and technical expertise to local, regional, and state initiatives.  

�x The U.S. EPA enforces regulations, safeguards water quality, and funds coastal management 
programs, with a focus on addressing harmful algal blooms and invasive species.  

�x When catastrophic events occur,  FEMA offers disaster preparedness, recovery, and flood 
mitigation assistance, and contributes to essential flood mapping.  

�x NOAA  provides critical scientific data, tools, and resources for coastal management, and funds 
programs like Sea Grant.  

These interconnected federal agencies, working in concert with state, regional, and local entities, 
illustrate a comprehensive approach to bolstering the resilience of Lake Erie's shoreline.  

The following projects illustrate some of the recent nature -based projects that have been planned and 
implemented with the Great Lakes and in Ohio. The planning team reviewed these projects, and even 
spoke with some of the project proponents, to learn more  about the design and implementation process 
for each resilience effort. Information from these lessons learned discussions was utilized during the 
evaluation and prioritization of the projects described in Section 5. 

3.3.1  Cleveland Harbor Eastern Embayment Resilience Study  

CHEERS exemplifies a forward-thinking 
approach to coastal protection and 
ecological enhancement. 26 This initiative 
aims to repurpose dredged material to 
construct both land -based and aquatic 
structures, fostering diverse habitats 
and recreational spaces. By strategically 
designing onshore and offshore 
formations, CHEERS intends to create a 
haven for aqu atic, wetland, and upland 
species, while simultaneously offering 
the community expanded opportunities 
for leisure activities on and near the 
water. To achieve these goals, the 
project incorporates three distinct 
shoreline designs, each tailored to mitigate wave energy, cultivate varied ecosystems, and provide 
accessible waterfront experiences for residents and visitors alike. This multi -faceted strategy underscores 

 
26 Figure  42 source: Cleveland Metroparks, https://www.clevelandmetroparks.com/about/planning -design/cheers -cleveland -harbor -

eastern-embayment -resilience -strategy  

Figure 42. CHEERS - Illustration of Proposed Area C�D�O�O�H�G���T�7�K�H���9�L�H�Z�U 

https://www.clevelandmetroparks.com/about/planning-design/cheers-cleveland-harbor-eastern-embayment-resilience-strategy
https://www.clevelandmetroparks.com/about/planning-design/cheers-cleveland-harbor-eastern-embayment-resilience-strategy
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a commitment to both environmental sustainability and public enjoyment, demonstrating how 
infrastructure projects can simultaneously address coastal challenges and enrich community life.  

3.3.2  Port Clinton Coastal Restoration Project  

The Port Clinton Coastal Restoration Project, a $1. 9 million initiative, restored 6 acres of coastal wetland 
and expanded 1. 4 acres along Ohio's Lake Erie shoreline (Great Lakes Restoration Initiative 2024). 
Funded by the Great Lakes Restoration Initiative, the City of Port Clinton, and the Ohio Environmental 
Protection Agency, the project was led by USACE Buffalo District. The p roject focused on restoring the 
wetland habitat by removing invasive species like phragmites from 12. 2 acres and planting nearly 4 0,000 
native plant species. This restoration enhances biodiversity, supports migratory birds, and improves 
water quality and local habitat. The project also boosts the local economy by enhancing recreational 
opportunities and strengthening shoreline resili ence. The collaborative effort, involving federal, state, 
and local entities, serves as a model for future Great Lakes restoration projects.  

3.3.3  Cleveland Lakefront Nature Preserve  

Transforming a former landfill into a thriving ecosystem, the Cleveland Lakefront Nature Preserve 
exemplifies the beneficial reuse of dredged materials. Approximately 5. 7 million cubic yards of sediment, 
repurposed from dredging operations, formed the foundation of this unique greenspace. Managed by 
the Cleveland -Cuyahoga County Port Authority, the preserve now provides diverse habitats, 
encompassing both forested and uplan d environments, all interwoven with recreational trails. This 
project highlights a su ccessful strategy for environmental restoration and public access, turning a liability 
into an asset for both wildlife and the community.  

3.3.4  Pointe Mouille Marsh Restoration Initiative  

The Pointe Mouillee Marsh Restoration initiative in 
Michigan serves as a prime example of large -scale 
ecological revitalization along the Lake Erie coastline. 
Situated in the southeasternmost region of the state, 
this undertaking represents the most extens ive 
freshwater marsh restoration effort ever undertaken in 
the United States. Through the efforts of USACE, a 
disposal island formed from dredged material has 
been constructed, yielding 450 acres of newly 
established wetlands and elevated terrain. Moreover , 
further plans envision the restoration of an additional 
1,500 acres of wetland habitat, substantially enhancing 
the ecological integrity of the Lake Erie shoreline. 27 

Once a location for dredged material storage, Windmill Bay in Michigan has undergone a remarkable 
transformation. Upon reaching its capacity, the site was meticulously sealed and planted, paving the way 
for an affluent residential and commercial enclave. T his development mirrors the charming aesthetics of 
traditional Dutch villages, creating a unique community. Annually, the area bursts with vibrant colors, 
showcasing a profusion of tulips, and a genuine windmill, brought over from the Netherlands, stands a s a 
testament to its inspired design. This location proves that previous industrial sites can be repurposed for 
beneficial uses. 

 
27 Figure  43 source: Michigan Department of Natural Resources, https://content.govdelivery.com/accounts/MIDNR/bulletins/25d3caa  

Figure 43. Pointe Mouille Marsh Restoration  

https://content.govdelivery.com/accounts/MIDNR/bulletins/25d3caa
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3.3.5  Sandusky Bay Initiative  

The revitalization of Sandusky Bay is being driven by the comprehensive Sandusky Bay Initiative, a project 
aiming to rejuvenate over 1,000 acres of habitat within the bay's expansive 40,00 0-acre expanse. To date, 
this undertaking has successfully reinstated 50 acres of vital wetland ecosystems, coupled with efforts to 
restore riparian creeks, thereby reestablishing natural connections between these waterways and their 
floodplains. This enhanc ed connectivity facilitates more fluid water movement and promotes  the settling 
of sediment. Future phases of the initiative prioritize continued habitat restoration, alongside the 
development of adaptable, nature -inspired shorelines. These innovative shorelines are designed to 
lessen the impact of wave energy, foster th e establishment of wetlands, and provide crucial protection to 
shoreline infrastructures vulnerable to erosion.  

3.4 Resilience Strategies  

Resilience strategies focus on enhancing the ability of systems �¨whether they are urban, natural, or mixed 
environments �¨to withstand, adapt to, and recover from the impacts of environmental stresses, such as 
climate change, extreme weather events, or natura l disasters. These strategies prioritize the use of natural 
systems, ecosystem services, and sustainable practices to address vulnerabilities and create more 
sustainable, adaptable, and self -sustaining solutions. The following are common resilience strateg ies for 
protecting and improving coastal environments. The planning team considered and evaluated these 
strategies to assess their suitability and effectiveness in addressing the challenges and impacts faced in 
Conneaut.  

3.4.1  Nature -based Shoreline 
Restoration  

Nature -based shoreline restoration refers to 
the process of using natural or nature -
inspired techniques to restore and protect 
coastal and shoreline ecosystems. This 
approach focuses on leveraging the 
inherent resilience and functionality of 
natural systems�¨such as wetlands, 
mangroves, seagrasses, salt marshes, sand 
dunes, and riparian vegetation �¨to stabilize 
shorelines, reduce erosion, improve water 
quality, and provide habitat for wildlife, 
while enhancing the overall ecological 
health of the area. Unlike  traditional 
engineering approaches (e.g., seawalls or concrete barriers), nature -based shoreline restoration seeks to 
work with nature rather than against it. 28 The goal is to use ecological processes to address coastal 
challenges such as sea-level rise, storm surges, erosion, and flooding, while also providing additional 
benefits such as biodiversity enhancement, carbon sequestration, and recreational opportunit ies. 

There are a few types of nature -based shoreline restoration infrastructure types, green and gray/green. 
Green infrastructure, relying solely or mostly on vegetation and is primarily suitable for low to medium 
wave energy environments, whereas gray/green (i.e. integrated traditional and nature -based) 
infrastructure is more appropriate in higher energy wave environments (NOAA 2015). Depending on the 
project site a mix of green and gray strategies may be possible.  

 
28 Figure  44 source: University of Wisconsin Sea Grant Institute, https://dam.assets.ohio.gov/image/upload/ohiodnr.gov/  

documents/coastal/Wisconsin -NBS-Guide.pdf . 

Figure 44. Native Vegetation Erosion Control Method  

https://dam.assets.ohio.gov/image/upload/ohiodnr.gov/documents/coastal/Wisconsin-NBS-Guide.pdf
https://dam.assets.ohio.gov/image/upload/ohiodnr.gov/documents/coastal/Wisconsin-NBS-Guide.pdf
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Coastal Wetland Restoration  

Coastal wetland restoration involves rehabilitating or recreating wetland ecosystems that have been 
degraded, drained, or lost due to urban development, agriculture, pollution, or invasive species. These 
wetlands are essential for maintaining the ecologica l health of the lake, as they provide habitat for 
wildlife, filter pollutants, reduce erosion, and buffer inland areas from flooding and storm surges. Key 
components of a coastal wetland restoration project that lead to long -term success include re -
establishing natural hydrology, removing invasive species and planting native species, and incorporating 
buffer zones with native grasses and shrubs along the wetland to assist with filtering nutrients.  

The Great Lakes Science Center (GLSC) explored a variety of techniques for coastal wetland restoration in 
the Great Lakes that focused on hydrologic, sedimentation, chemical, and biological aspects of control 
(Wilcox et al. 1999). Hydrologic techniques are referenced for restoring hydrologic connections between 
diked and altered wetlands and the lakes, reestablishing water tables lowered by ditching, and 
reinstating natural fluctuations in lake levels of regulated lakes such as Superior and Ontario. Sedimen t 
control strategies include the management of sediment input from uplands, proper administration or 
removal of dams on tributary rivers, and the restoration of protective barrier beaches and sand spits. 
Chemical methods aim to reduce or eliminate contamin ants from point and non -point sources through 

natural sediment remediation by 
biodegradation and chemical degradation, as 
well as active sediment remediation via 
removal or in situ treatment. Biological 
approaches encompass the control of non -
target specie s, enhancement of target species 
populations, and improvement of habitat for 
target species (Wilcox et al. 1999). 29 

Case studies of coastal restoration work 
include the Metzger Marsh in Lake Erie, 

located west of Toledo, Ohio. This project included the incorporation of a dike with a water control 
structure tower and efforts to revegetate and introduce native species. Cootes Paradise project, located 
in Canada was also cited as another successful mod el for wetland restoration using barriers for invasive 
species like the common carp, reduction of inflowing sediments and nutrients, naturalization of the 
shoreline, vegetati on bank stimulation and protection, and careful vegetation management.  

Beach Replenishment  

Beach replenishment, also known as beach 
nourishment, is a coastal resilience strategy 
used to combat erosion, protect infrastructure, 
and maintain natural shorelines. It involves 
adding sand or sediment to eroded beaches 
to restore their natural form and function. 30 
Though more commonly associated with 
ocean coastlines, beach replenishment is 
increasingly used in the Great Lakes, 
particularly along the shores of Lake Michigan, 
Lake Erie, and Lake Ontario, where erosion 

 
29 Figure  45 source: Crehan, R. (n.d.)., https://www.fws.gov/media/lcfwco -wetland -restoration -site-and-after. 
30 Figure  46 source: Go Erie, https://www.goerie.com/ . 

Figure 45. Before (Left) and After (Right)  Wetland Restoration Site 

Figure 46. Lake Erie Beach Replenishment Project  

https://www.fws.gov/media/lcfwco-wetland-restoration-site-and-after
https://www.goerie.com/
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from high water levels and storms threatens property, ecosystems, and public access. Ultimately, beach 
nourishment widens a beach and advances the shoreline seaward.  

Beach nourishment projects are created to mimic natural beaches, allowing sand to shift in response to 
changing waves and water levels. Coastal engineers might place beach fill as underwater mounds, 
directly on the beach, as dunes, or a combination of thes e methods. Once the sand is placed, it is 
gradually redistributed by natural processes affecting the beach system. Ultimately, the wider nourished 
beach, which slopes downward below the waterline, and the taller sand dunes protect the shore by 
acting as bu ffers (USACE 2007). 

In addition to mitigating coastal erosion and protecting life and property through hurricane and storm 
damage reduction, beach nourishment projects can provide environmental, recreational, and aesthetic 
benefits. For example, nourishing and widening an ero ding beach can : (1) protect threatened or 
endangered plants, (2) preserve habitat behind dunes or adjacent to beaches, and (3) restore or create 
new nesting areas for shorebirds and spawning grounds for other species (USACE 2007). Beach 
nourishment projects can also result in wider shorelines for recreational activities such as fishing and 
boating and protecting infrastructure freq uented by tourists. Healthy beaches are important to the travel 
and tourism industry and can contribute to local economies by increasing property val ues, rentals, retail 
sales, and demand for services.  

Gray/Green Coastal Shore Protection Structures  

The coastal shoreline is a dynamic zone shaped by natural forces and human interventions; it requires 
careful management to mitigate erosion and protect valuable land. Understanding the intricate coastal 
processes at play is paramount for effective shoreli ne protection. These processes, influenced by factors 
like marine climate, geology, weather, and human activities, dictate how shorelines respond to wave 
action and sediment transport. Sandy shorelines, for instance, are highly mobile, while glacial till b luffs, 
though initially resistant, don't recover naturally from erosion. 31 

The phenomenon of "sand starvation," where sand is lost faster than it's replenished, is a major concern, 
often exacerbated by both natural and artificial structures. To combat these challenges, various coastal 
protection structures are employed. Shore -parallel structures, such as rock rip -rap revetments and 
seawalls, protect the base of bluffs but can lead to beach narrowing. Shore -perpendicular structures, like 
groins and jetties, trap sand but can cause erosion down -drift. Offshore breakwaters reduce wav e energy 
and promote beach growth, offering versatile protection. Each structure type has unique advantages and 
disadvantages, requiring careful consideration of site -specific conditions. Effective design and 
implementation of these structures rely on comp rehensive monitoring, including sediment sampling, 
beach surveying, and wave measurements, as well as sophisticated modeling techniques. Coastal 
engineers, with their expertise in Great Lakes coastal processes, play a crucial role in ensuring that 
shorelin e protection measures are both effective and sustainable, minimizing unintended consequences 
and preserving the integrity of the local ecosystem.  

 
31 Figure  47 source: Massachusetts Division of Fisheries and Wildlife. , https://climateactiontool.org/content/restore -and-protect -natural-

shorelines -use-living -shoreline -techniques . 

https://climateactiontool.org/content/restore-and-protect-natural-shorelines-use-living-shoreline-techniques
https://climateactiontool.org/content/restore-and-protect-natural-shorelines-use-living-shoreline-techniques
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Bluff Protection Measures  

The Great Lakes shoreline is shaped by a long history of glacial activity, leaving behind diverse soil types 
like clay, sand, and bedrock, each with varying erosion resistance. Clay bluffs are prone to landslides 
when wet, while sandy areas erode more grad ually. Bedrock, though tougher, eventually succumbs to 
weathering. 32 This geological legacy also dictates the presence of natural defenses like beaches and 
underwater bars. Ongoing factors such as water flow, lake level changes, storms, and potential climate 
change further contribute to erosion. Furthermore, the placement of buildings along eroding shores 
initiates a "geo -time" clock, where erosion reduces the building's lifespan. Relocating structures inland 
resets this clock and restores property value . 

Lakebed erosion, particularly in areas with clay and glacial till shorelines, is a key driver of bluff and bank 
erosion in the Great Lakes. This underwater 
erosion, often invisible, dictates the rate of 
visible shoreline recession. As the lakebed 
erodes, it allows larger waves to reach the 
base of the bluffs, accelerating erosion at the 
toe of the slope and leading to further 
recession. If wave action alone erodes a 
shoreline, the remaining lake bottom creates 
a shallow barrier, which weakens incoming 
waves and protects the base of the land. 
Conversely, the lake floor itself can erode, 
particularly in softer rock formations. Unlike 
beaches, which can rebuild after storms, this 
underwater erosion is permanent. The fine 
particles released from these eroding 
lakebeds do not contribute to nearshore 

 
32 Figure  48 source: Environmental Consulting & Technology, Inc.  

Figure 48. Failing Bluff Along Lake Erie Coastline  West of 
Conneaut Marina  

Figure 47. Continuum of Green to Gray Shoreline Stabilization Techniques  
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recovery; instead, they remain suspended and ultimately settle in the lake's deeper regions. The 
underwater erosion of Great Lakes lakebeds, while often subtle, occurs consistently and significantly 
impacts shoreline stability. Vertical erosion rates fluct uate, typically ranging from a few inches annually, 
with the most intense activity near the shore where wave turbulence is highest. This erosion, a slow but 
persistent process, can extend to considerable depths, and its rate is directly linked to the steep ness of 
the lakebed slope. Steeper slopes experience faster erosion, resulting in a concave profile near the 
shore. Unlike surface erosion, lakebed erosion is not mitigated by low lake levels; instead, it's 
accelerated, leading to increased wave impact and  toe erosion when water levels rise. This unseen 
erosion compromises shore protection structures, shortening their lifespan and subjecting them to 
greater wave forces. Furthermore, abrasive materials like sand and gravel, eroded from coastal slopes, 
enhance lakebed erosion through abrasion and impact. However, substantial deposits of these materials 
can act as a protective barrier, though the dynamic nature of sandbars means a significant thickness is 
required for effective protection.  

Various methods to protect the eroding bluffs within the Great Lakes have been utilized and range from 
more large -scale involved projects to smaller, more simplified solutions. Examples of complex solutions 
include toe protection at the base of the bluff u sing riprap, stone revetments, and offshore breakwaters, 
and grading and terracing, which involves re -contouring the bluff, which can reduce slope steepness and 
improve stability. Less intensive solutions to protect bluffs include surface water management  to reduce 
erosion (i.e., drainage controls, rain gardens, vegetated swales), and invasive species removal and native 

vegetation plantings to stabilize the soil and intercept rainfall.  

Invasive Species Removal & Native Vegetation Plantings  

ODNR has partnered with Office of Coastal Management, Division of 
Wildlife and Division of Geological Survey to identify causes of erosion 
within Ashtabula County in specific areas called reaches and compiled a 
list of recommendations based on each reach s pecific erosion issues 
(ODNR 2020a). In Conneaut reach ten, which is defined as Pennsylvania 
Avenue to the western breakwater of Conneaut Harbor, and reach 
twelve, which is defined as the southeastern Conneaut Harbor 
breakwater to the state line, identifyi ng planting of native vegetation as a 
strategy against further erosion along the shoreline and bluffs. 
Encouraging growth of native vegetation along the bluff slope would aid 
in removing excess ground water and retaining soil strength, thereby 
reducing ero sion. Due to the presence of ground and surface water in 
Conneaut harbor, the bluff along the shore is suitable for native 
vegetation growth (ODNR 2020a). 33 In addition , the peninsula located in 
the marina could also benefit from invasive species removal and native 
vegetation restoration. Invasive species such as common reed 

(Phragmites australis), and purple loosestrife ( Lythrum salicaria) can be replaced with native wetland and 
upland species such as willows (Salix spp.), American beach grass (Ammophila breviligulata ), and 
blushrush (Scirpus spp.). 

 
33 Figure  49 source: USACE, https://www.army.mil/ . 

Figure 49. Port Clinton Coastal 
Restoration Project 
Native Plantings  

https://www.army.mil/
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Fish Habitat Structures  

In the Great Lakes, a variety of fish habitat structures are used not only to support healthy aquatic 
ecosystems but also to contribute to coastal resilience. These 
structures provide critical shelter, spawning grounds, and 
nursery habitat for native fish species �¨while also playing a 
role in stabilizing shorelines, reducing erosion, and improving 
water qua lity. Many of these approaches are part of nature -
based restoration projects that blend ecological 
enhancement with shoreline protection. Common fish hab itat 
structures that also provide coastal resilience benefits include 
submerged wood debris, artificial fish shelters (i.e., reef balls), 
vegetated habitats (i.e., submerged aquatic vegetation), and 
reconnected backwater channels. 34 The Pennsylvania 
Department of Conservation of Natural Resources (DCNR) 
have previously implemented a series of artificial fish habitat 
structures in the Presque Isle Bay to improve fish populations 
and enhance fishing success. Three types of structures, porcupine brush cribs, shallow water spawning 
structures, and stake tree structures were chosen to provide protection for fish and enhance spawning 
and nesting success (Ohio Sea Grant College Program 1997). 

3.4.2  Open Water Green Infrastructure  

Open water green infrastructure pertains to the application of natural or nature -based systems within 
open water environments �¨including lakes, bays, estuaries, and nearshore areas �¨to enhance coastal 
resilience. These methodologies utilize ecosystem functio ns to mitigate wave energy, decrease erosion, 
enhance water quality, and safeguard coastal habitats as well as human communities from the adverse 
effects of climate change, storm surges, and rising sea levels. Benefits to utilizing this type of coastal 
resilience strategy include wave attenuation, erosion control, habitat creation, and flood mitigation.  

Living Shorelines  

Living shorelines are a coastal resilience strategy utilized in the Great Lakes region to stabilize eroding 
shorelines, protect coastal infrastructure, and enhance natural habitat. Unlike traditional "gray" 
infrastructure such as seawalls or bulkheads, liv ing shorelines employ natural materials �¨such as native 
plants, rocks, logs, and biodegradable fiber rolls (e.g., coir logs) �¨to absorb wave energy, reduce erosion, 
and support ecosystems. This method incorporates native vegetation, often combined with natur al 
structural elements (e.g., rock sills, woody debris), to mimic or restore natural coastal processes like wave 
buffering and sediment trapping, while maintaining or improving the ecological connectivity between 
land and water. Benefits to living shorelin es are numerous as compared to traditional hard gray 
infrastructure as illustrated in Table 3. 

Table  3. Benefits of Living Shorelines  

Living Shorelines  Hard Shorelines (e.g., Seawalls)  

Absorb wave energy and reduce erosion  Reflect wave energy, often increasing erosion nearby  

Provide habitat and support biodiversity  Offer little to no habitat  

Improve water quality through filtration  Can increase runoff and pollutant loading  

Adapt to changing lake levels  May become ineffective with water level shifts  

Typically cost-effective over the long term  Often expensive to build and maintain  

 
34 Figure  50 source: Save Our  Native Species, Inc., of Lake Erie Fishing Club , https://sonsoflakeerie.org/habitat.htm . 

Figure 50. Porcupine Cribs for Fish Habitat  

https://sonsoflakeerie.org/habitat.htm
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NOAA encourages the use of living shorelines, green restoration, where possible and has provided 
guidance on determining whether an area would be suitable for such restoration (NOAA 2015; 
Figure  51). When considering the possibility of a living shoreline NOAA advises understanding the 
physical conditions at the site such as the amount of boat traffic that occurs along the shoreline or the 
extent, rate, and cause of the current erosion problem. Ecolo gical factors to consider are the presence of 
valuable aquatic habitats or animals at the site, such as habitat used by federally threatened or 
endangered animal species or submerged aquatic vegetation beds (NOAA 2015). 35 

 

 
35 Figure  51 source: NOAA, https://oceanservice.noaa.gov/facts/living -shoreline.html . 

Figure 51. Importance of Living Shorelines for Resilient Communities  

https://oceanservice.noaa.gov/facts/living-shoreline.html
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Floating Wetlands  

Floating wetlands, also known as floating treatment wetlands 
(FTWs), are artificial platforms planted with vegetation that 
float on the surface of a waterbody ( Figure 52).36 These 
wetlands are a green infrastructure tool used to enhance 
water quality, provide wildlife habitat, and stabilize shoreline 
conditions, especially in urban or degraded coastal 
environments where natural wetlands have been lost. Floating 
wetlands consi st of: 

�x A buoyant base, often made of recycled plastic or 
biodegradable materials . 

�x Native wetland plants (such as sedges, grasses, or 
rushes) planted into the mat . 

�x Roots that hang beneath the surface, creating a 
submerged network that interacts with the 
surrounding water . 

These systems replicate some of the ecological functions of 
natural wetlands but are designed to float in open water or 
nearshore zones. The benefits of floating wetlands for coastal resilience are outlined in Table 4. In the 
Great Lakes, floating wetlands offer a flexible, cost -effective solution for enhancing coastal resilience in 
urbanized or degraded waterfronts. By improving water quality, reducing erosion, and creating habitat, 
they help communities better adapt to environmental stressors such as stormwater pollution, climate 
change, and shoreline degradation �¨while reconnecting people with nature in the process.  

Table  4. Benefits of Floating Wetlands  

Function  Benefit  

Nutrient absorption  Reduces algal blooms and improves water clarity  

Habitat creation  Supports fish, birds, and pollinators  

Erosion buffering  Helps protect vulnerable shorelines from minor wave and boat wake impacts  

Urban retrofitting  Can be installed in constrained or developed shorelines  

Climate adaptation  Increases resilience to flooding and water quality degradation  

Constructed or Restored Reefs  

Constructed or restored reefs in the Great Lakes are nature -based structures placed in nearshore waters 
to support native fish habitats, stabilize sediments, and reduce coastal erosion. They blend ecological 
restoration with shoreline protection, enhancing  coastal resilience against high lake levels, stronger 
storms, and habitat degradation due to climate change. These reefs can include artificial reefs, which are 
built with natural materials such as limestone, restored natural reefs, and structures placed in shallow or 
mid -depth waters to mimic the function of natural reef systems. These reefs are typically designed to 

 
36 Figure  52 source: Cosier, S. (2022), https://e360.yale.edu/features/floating -wetlands -cities-pollution . 

Figure 52. Cross-section Rendering of a  
Floating Wetlan d 

https://e360.yale.edu/features/floating-wetlands-cities-pollution
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enhance fish spawning, support benthic organisms, and improve ecosystem health, while also 
contributing to shoreline protection.  37 

These reefs support coastal resilience through:  

�x Wave energy reduction  �§ Reefs function as submerged barriers that attenuate wave action 
before it impacts the shoreline, thereby mitigating erosion. By decelerating waves, reefs 
contribute to increased sediment deposition, aiding in the restoration of nearshore areas.  

�x Sediment stabilization  �§ Reef structures reduce water turbulence near the lakebed, helping keep 
sediments in place, improving water clarity and supporting aquatic vegetation, which further 
reinforces shoreline stability.  

�x Biodiversity and ecosystem restoration  �§ Reefs support invertebrates, plants, and algae that 
form the base of the aquatic food chain. They contribute to habitat reconstruction in areas 
affected by dredging, shipping, or pollution.  

3.4.3  Upland Restoration  

Upland restoration encompasses the enhancement and rehabilitation of land areas located inland and 
upslope from immediate shoreline regions. Within the Great Lakes region, these upland areas are 
integral to the health and resilience of coastal systems. By effectively managing water, stabilizing soil, and 
supporting native ecosystems, upland restoration initiatives contribute significantly to coastal resilience. 
This resilience pertains to the capacity of shorelines and communities to withstand and recover from 
erosion, flooding, and other climate -related impacts.  

Riparian Stabilization Measures  

Riparian stabilization refers to the process of 
protecting and restoring vegetated areas along the 
banks of rivers, streams, and other waterways. 38 In 
the context of the Great Lakes, this process is 
important for coastal resilience as it improves 
watershed health and reduces the movement of 
sediment, pollutants, and excess water into 
nearshore environments. Eroding riverbanks 
contribute large amounts  of sediment to lakes, 
which can smother fish habitat, degrade water 
quality and clog harbors and wetlands. Riparian 
stabilization involves practices that prevent erosion 

 
37 Figure  53 source: Erickson, J. (2012, May 3), https://phys.org/news/2012 -05-spawning -reefs-great -lakes-native.html . 
38 Figure  54 source: Genesee River Watch, https://geneseeriverwatch.org/ . 

Figure 54. Example of Riparian Stabilization  

Figure 53. Artificial Reef  

https://phys.org/news/2012-05-spawning-reefs-great-lakes-native.html
https://geneseeriverwatch.org/
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along streambanks such as stabilizing the soil using vegetation and natural materials, such as woody 
debris. Riparian stabilization techniques include live stake plantings such as willows, vegetated buffers 
with native plant species to anchor the soils, br ush layering or fascines involving long cylindrical bundles 
of wood branches placed on slopes, re -grading banks to more stable angles, and installing coir logs or 
erosion blankets made from biodegradable materials that protect the banks as vegetation is es tablished. 
Stabilizing the restoring riparian areas also reduces upland flooding from storms, as riparian zones slow 
and absorb stormwater, reducing peak flows during heavy rainfall, which lessens the impacts of surface 
water on downstream shorelines and i nfrastructure. Riparian restoration also improves fish and wildlife 
habitat, as these areas are essential corridors for fish, birds, amphibians, and pollinators.  

Green Stormwater Infrastructure  

Green stormwater infrastructure (GSI) involves practices and systems that capture, slow, filter, and 
infiltrate stormwater runoff in inland areas before it reaches waterways. In the Great Lakes region, upland 
GSI helps manage water, reduce erosion and floo ding, and improve water quality to support coastal 
resiliency. Examples of GSI include raingardens, bioswales, permeable pavements, green roofs, 
vegetated retention basis, and constructed wetlands. 39 These systems are typically installed in urban, 
suburban, or agricultural areas where impervious surfaces like roads, roofs, and parking lots create large 
volumes of fast -moving runoff. Detroit and Milwaukee have implemented large -scale GSI networks in 
urban areas to reduce combined sewer overflows (CSOs), improving water quality in Lake Michigan and 
�!�A�\�N�����l�V�N�‘���m�q�J�U���A�m���p�U�N�����N�p�l�a�V�p���w�A�p�N�l���A�_�L���1�N�w�N�l�A�T�N�����N�i�A�l�p�^�N�_�p�¯�m�����l�N�N�_�����_�S�l�A�m�p�l�q�J�p�q�l�N���-�l�a�T�l�A�^�‘���p�U�N�����a�N��
Louis Greenway, the Milwaukee Metropolitan Sewerage Distr �V�J�p�¯�m���Ÿ�"�"�1��� �����l�N�N�_���1�N�A�^�m���-�l�a�T�l�A�^�‘���A�_�L���p�U�N��
Green Infrastructure Partnership Program. GSI supports coastal resilience by reducing stormwater 
volume and peak flow, improving water quality, and minimizing bluff and shoreline erosion.  

Floodplain Reconnection & River Restoration  

Floodplain reconnection and river restoration are nature -based approaches that aim to restore the 
natural functions of rivers and their adjacent landscapes. These strategies are especially important in the 
Great Lakes region, where tributaries, wetlands, a nd coastal areas are interconnected and influenced by 
upstream watershed conditions. Together, these practices enhance coastal resilience by reducing flood 
risk, improving water quality, supporting biodiversity, and restoring the natural flow of water thro ugh the 
landscape. Floodplain reconnection is the process of restoring the natural connection between a river 
and its floodplain, which has often been lost due to channelization (i.e., straightening of streams), dam 
construction, and urban development. Rec onnecting the floodplain means allowing water to overflow 
onto low -lying land during high -flow events, which mimics how rivers historically behaved before being 
altered. Slowing surface water and spreading it on an improved floodplain reduces the downstrea m risk 

 
39 Figure  55 source: Milwaukee Metropolitan Sewerage District, https://mmsd.com/ . 

Figure 55. Green Roof in Milwaukee, Wisconsin  

https://mmsd.com/


 

 
CPA�ôCoastal Resilience Plan 49 

of flooding, promotes groundwater recharge and natural infiltration, helps restore wetland habitat that 
supports more diverse species, and reduces sediment and nutrient runoff to Lake Erie.  

Reconnecting floodplains is just one aspect of overall river restoration, which involves returning altered or 
degraded rivers to a more natural, dynamic state. River restoration is achieved through various methods 
including removing levees or berms, restor ing meanders or natural channel shapes, replanting riparian 
vegetation, adding instream structures such as riffles and pools, and reestablishing natural flow 
regimes. 40 

 

 

 

Beneficial Use of Dredge Material  

The beneficial use of dredged material refers to the strategic reuse of sediment removed during 
dredging (typically from navigation channels, harbors, and ports) for environmentally, economically, and 
socially valuable purposes. Instead of treating dredged  material as waste, it's increasingly being used to 
enhance coastal resilience, restore habitats, and adapt to the impacts of climate change and erosion. The 
Great Lakes region generates millions of cubic yards of dredged sediment annually, particularly in  major 
shipping and harbor areas such as in Conneaut. Beneficial reuse of material can reduce reliance on costly 
disposal, offset sediment deficits in eroding shorelines, support ecosystem restoration and promote 
sustainable dredging and shoreline manageme nt practices.  

Dredged material has been used for the construction of islands, marshes and habitat development 
�i�l�a�[�N�J�p�m���A�J�l�a�m�m���p�U�N���4�1�•�����_���‚�€�•�…�‘���V�p���w�A�m���N�m�p�V�^�A�p�N�L���p�U�A�p���•�‘�€�€�€�‘�€�€�€���I�V�l�L�m�¯���_�N�m�p���a�_���L�l�N�L�T�N�L���^�A�p�N�l�V�A�]���V�m�]�A�_�L�m��
each year (USACE 2015). USACE has created a guidance document titled Environmental Evaluation and 
Management of Dredged Material for Beneficial Use: A Regional Beneficial Use Testing Manual for the 
Great Lakes (also known as the Great Lakes Beneficial Use Testing Manual). This document provides 
technical guide lines for assessing the suitability of dredged sediment for beneficial use in aquatic and 
terrestrial environments in the Great Lakes region (USACE 2022). In this most recent manual, USACE 
�J�A�p�N�T�a�l�V�|�N�L���L�l�N�L�T�N�L���m�N�L�V�^�N�_�p���^�A�_�A�T�N�^�N�_�p���V�_�p�a���¬�A�k�q�A�p�V�J���i�]�A�J�N�^�N�_�p�­���w�Uich includes habitat creation in 
�w�N�p���N�_�v�V�l�a�_�^�N�_�p�m�‘���m�U�a�l�N���i�l�a�p�N�J�p�V�a�_�‘���A�_�L���J�A�i�i�V�_�T�•�l�N�^�N�L�V�A�p�V�a�_�•���%�l���¬�q�i�]�A�_�L���i�]�A�J�N�^�N�_�p�­���w�U�V�J�U���V�_�J�]�q�L�N�m��
habitat development for land restoration or agricultural purposes, upland fill sites for human 
development, and manufactured products. Aquatic placement, which is most relevant in the case of 
���a�_�_�N�A�q�p�¯�m���U�A�l�I�a�l�‘���U�A�m���I�N�_�N�S�V�p�m���p�U�A�p���l�A�_�T�N���S�l�a�^���m�p�a�l�^���i�l�a�p�N�J�p�V�a�_�‘���A�_�L���U�A�I�V�p�A�p���N�_�U�A�_�J�N�^�N�_�p�•���1�q�J�J�N�m�m�S�q�]��
examples of such aquatic placement sites can be seen in previous projects within the Gr eat Lakes Region, 
namely the Cat Island Project in Green Bay for shoreline protection or the habitat creation in Duluth -
Superior Habor.  

 
40 Figure  56 source: Olivia Dor othy, Healthy Floodplains Reduce Nutrient Pollution, https://www.wateronline.com/doc/healthy -floodplains -

reduce -nutrient -pollution -0001 

Figure 56. Comparison of Disconnected Floodplai n (Left) Versus Ecologically Functional Floodplain  (Right) 

https://www.wateronline.com/doc/healthy-floodplains-reduce-nutrient-pollution-0001
https://www.wateronline.com/doc/healthy-floodplains-reduce-nutrient-pollution-0001


 

 
50 CPA�ôCoastal Resilience Plan 

Key resilience-focused applications of dredged material in the great lakes and their outcomes are 
outlined in Table 5. 

Table  5. Resilience -Focused Applications of Beneficial Dredge Material  

Function  Resilience Outcome  
Wetland restoration  Buffers storms, stores floodwaters, filters runoff  
Beach nourishment  Reduces erosion, protects property and public lands  
Habitat enhancement  Increases biodiversity and ecosystem stability  
Bluff and shoreline stabilization  Reduces sediment loss and risk of landslides  
Island creation  Deflects wave energy, protects fragile shoreline ecosystems  

 

3.5 Resilience Actions  

Evaluating various coastal resilience strategies during a coastal resilience planning effort is critical 
because it helps ensure that the selected strategies are effective, sustainable, and tailored to the specific 
needs and challenges of the coastal envir onment and its communities. 41 This process allows for informed 
decision -making that considers the unique environmental, social, and economic factors at play, ultimately 
leading to a more resilient coastal community that can better withstand future challenges and recover 
more effective ly after disasters. CPA and the planning team evaluated the strategies outlined in 
Section 3.4 to determine which strategies and specific methodologies would be best suited to provide 
climate resilience solutions for Conneaut, Ohio. Incorporation of green infrastructure to reduce climate 
impacts was one of the main objectives during the analysis . The specific actions that the planning team 
will use varies by project. Table 6 outlines the various actions/practices that will be designed, permitted, 
and implemented in Conneaut to support coastal resilience.  

  

 
41 Figure  57 source: IUCN Commission on Ecosystem Management, https://iucn.org/resources/issues -brief/ensuring -effective -nature-

based-solutions . 

Figure 57. Nature Based Solutions as Resilience Actions  

https://iucn.org/resources/issues-brief/ensuring-effective-nature-based-solutions
https://iucn.org/resources/issues-brief/ensuring-effective-nature-based-solutions


 

 
CPA�ôCoastal Resilience Plan 51 

Table  6. Proposed Resilience Actions for Conneaut, OH and their Benefits  

Resilience Strategy  Resilience Action/Practice  Benefit  

Coastal Wetland 
Restoration 

Reestablishing hydrology  
Improves floodwater storage, groundwater 
recharge, and wetland function.  

Invasive species removal 
Enhances ecosystem resilience, habitat 
quality, and reduces fire and flood risk.  

Native vegetation planting  
Stabilizes soil, supports wildlife, and 
improves stormwater filtration.  

Sediment augmentation or 
grading  

Increases wetland resilience to erosion and 
rising water levels.  

Wetland creation  
Improves water quality and reconnects 
habitats. 

Beach Replenishment  

Strategic sediment placement  
Mimics natural coastal dynamics, enhances 
beach width, reduces impacts of storm 
surge. 

Dune restoration or construction  

Enhances wildlife habitat, provides natural 
barriers to reduce the impacts of storm 
surges and flooding, helps trap wind -blown 
sand to maintain beach elevation.  

Native vegetation plantings  
Enhances wildlife habitat, protects 
threatened or endangered plants, reduces 
erosion, mitigates flooding impact  

Sand fencing, coir logs, 
congruent sediment sourcing  

Reduces erosion, mitigates impacts of wave 
action  

Gray/Green Coastal 
Shore Protection 

Structures 

Gray coastal structures 
(bulkheads, revetments, 
breakwaters) 

Holds soil in place and reduces erosion, 
protects from wave action  

Gray/green coastal armament 
(vegetated breakwaters, sills, 
edging)  

Holds soil in place and reduces erosion, 
protects from wave action, offers some 
wildlife habitat  

Bluff Protection 
Measures 

Building relocation  
Increases building lifespans, restores 
property values, moves building impacts 
away from bluffs  

Bluff toe protection (riprap, 
stone revetments, offshore 
breakwaters) 

Protects against erosion and wave action  

Grading and terracing  
Reduces bluff slope steepness improving 
stability  

Surface water management 
(drainage controls, rain 
gardens, vegetated swales)  

Reduces erosion impact from upstream 
runoff  

Invasive species removal and 
native vegetation planting  

Increases bluff soil stability, removes excess 
groundwater to retain soil strength  

Fish Habitat 
Improvements  

Native plantings  

Provides fish habitat and enhanced 
spawning success, aids in shoreline 
stability, provides habitat in aquatic -upland 
transition areas 
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Resilience Strategy  Resilience Action/Practice  Benefit  

Shoreline and 
Wetland 

Enhancement  

Living shorelines  

Provides a buffer to upland areas, provides 
protection from wave action, creates and 
restores natural plant communities and 
provides wildlife habitat, improves water 
quality through filtration, adapts to 
changing lake levels, cost effective  

Floating wetlands  

Reduces algal blooms, supports fish, birds, 
and pollinators, protects from wave and 
boat wake impacts, adapts to various 
shoreline conditions, increases resilience to 
flooding and water quality degradation  

Constructed or restored reefs  
Wave energy reduction, sediment 
stabilization, biodiversity and ecosystem 
restoration,  

Riparian Stabilization  

Native plantings and natural 
material stabilization  

Stabilizes soil, provides aquatic and riparian 
habitat, reduces sediment movement, 
reduces peak flow impacts  

Stream daylighting  
Restores natural stream paths and reduces 
impacts from peak flows, provides 
increased habitat  

Removal of impoundments  
Allows for desired surface/stream flows and 
positively impacts surface water quality  

Green Stormwater 
Infrastructure  

Rain gardens and bioswales  
Slows surface runoff, improves downstream 
water quality, provides habitat  

Permeable pavements  
Reduces surface runoff, improves 
downstream water quality  

Green roofs  
Reduce urban heat island effect, provide 
habitat  

Beneficial Use of 
Dredge Material  

Wetland restoration  
Buffers storms, stores floodwaters, filters 
runoff  

Beach nourishment  
Reduces erosion, protects property and 
public lands  

Bluff and shoreline stabilization  
Reduces sediment loss and risk of 
landslides  

Island creation  
Deflects wave energy, protects fragile 
shoreline ecosystems  

 

One tool that creates opportunities for the funding of resiliency strategies involves public private 
partnerships for managing and restoring privately held lands. In Euclid, Ohio, a group of nearly 100 
property owners negotiated the transfer of permanent e asements on their land with Cuyahoga County. 
The land where the easements were given includes a shoreline that has been subject to dramatic erosion 
in recent years. The creation of this type of conservation district unlocked public funding which was used 
to stabilize the shoreline and create a public trail along ¾ of a mile of Lake Erie coastline.  
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4 PROJECT SOLICITATION 
One of the main goals of the Plan is to identify and describe a suite of green infrastructure projects that 
address the areas of habitat and economic concern acknowledged during the planning process. Over the 
past year of planning efforts, throughout the e ngagement events, calls with stakeholders, community 
�^�N�^�I�N�l�m�‘���A�_�L���A�S�p�N�l���l�N�v�V�N�w���S�l�a�^���p�N�J�U�_�V�J�A�]���N�x�i�N�l�p�m�‘���a�q�l���3�N�A�^���U�A�m���J�l�N�A�p�N�L���A���l�q�_�_�V�_�T���]�V�m�p���a�S���p�U�N���¬�q�_�V�v�N�l�m�N���a�S��
�i�l�a�[�N�J�p�m�•�­���3�U�N���¬�q�_�V�v�N�l�m�N���a�S���i�l�a�[�N�J�p�m�­���V�m���L�N�S�V�_�N�L���A�m���A���_�N�A�l���J�a�^�i�l�N�U�N�_�m�V�v�N���m�N�p���a�S���i�a�p�N�_�p�V�A�]���i�l�a�[�N�J�ps that can 
be implemented to enhance fish and wildlife habitat and community resilience along the 6-mile 
Conneaut shoreline of Lake Erie. The intent of this list is not to have a final and comprehensive 
accounting of all the possible restoration projects within Conneaut region. Instead, the list will serve as a 
living document, to be added to overtime, a s prioritized projects are moved through the next phases of 
development (i.e., engineering/design, permitting, implementation, and monitoring). To move proj ects 
forward through development and implementation, a  Multi -Criteria Decision Analysis (MCDA) evaluation 
system was used to prioritize which projects will seek continued funding. The methodology used for 
identifying and prioritizing projects is described below.  

4.1 Project Proposal Submission  

Seeking project ideas and input into potential resilience actions is a core element of this Plan. CPA 
endeavored to gather public and stakeholder feedback on nature -based and green infrastructure 
projects through a structured, inclusive process. This proce ss included collaborative planning sessions 
during in -person and virtual meetings, providing opportunities to submit ideas directly to the planning 
staff (via emails, online forms, surveys, etc.), and through community feedback loops. Inherently, through 
the multiple drafts of this Plan shared with the stakeholders and the public, the CPA has created a 
feedback loop, where ideas are presented to the community for feedback and refinement. Online project 
submission forms on the CPA website will stay active af ter the planning process to allow for continued 
�V�_�i�q�p���V�_�p�a���p�U�V�m���]�V�v�V�_�T���L�a�J�q�^�N�_�p�•�����]�]���m�q�I�^�V�p�p�N�L���i�l�a�[�N�J�p�m���w�V�]�]���p�U�N�_���I�N���N�_�p�N�l�N�L���V�_�p�a���p�U�N���¬�q�_�V�v�N�l�m�N���a�S���i�l�a�[�N�J�p�m�­��
and evaluated for feasibility.  

4.2 Project Selection Criteria & Process  

All projects presented to the CPA through the outreach events, virtual meetings, private calls, emails, and 
�v�V�A���p�U�N���a�_�]�V�_�N���S�a�l�^���Ÿ�p�U�N���¬�q�_�V�v�N�l�m�N���a�S���i�l�a�[�N�J�p�m�­� ���U�A�v�N���I�N�N�_���N�v�A�]�q�A�p�N�L���I�y���p�U�N���p�N�J�U�_�V�J�A�]���p�N�A�^���S�a�l���T�N�_�N�l�A�]�‘��
high -level feasibility considerations (i.e.,  does the project include elements of green design, does it 
address the environmental issues identified, can the project be built, etc.). After initial evaluation, the 
technical team utilized a MCDA matrix to appraise and compare the different project alte rnatives to help 
the CPA prioritize which projects should be designed and implemented first. A MCDA matrix is a useful 
tool that assists with formulating complex decisions when several conflicting objectives or factors need to 
be considered simultaneously.  The matrix provides  a systematic approach to decision -making and 
reduces bias by incorporating multiple perspectives. As applied during this planning process, the matrix 
helped the CPA assess which project options would be most effective in achieving desi red resilience 
outcomes, such as improving shoreline protection, water quality, habitat connectivity, improved public 
safety, reduced erosion, and improved stormwater management. The MCDA framework considers a 
diversity of criteria that include (but not li mited to) cost, environmental and climate -related thresholds, 
social perceptions, stakeholder and partner capacities, and permitting requirements. Each criterion is 
assigned a weight that reflects its importance relative to the other criteria. The weightin gs can be based 
on expert judgment, stakeholder input, or other methods of prioritization. Using the MCDA 
methodology, CPA provide d transparency to their  constituents as to why some projects were prioritized 
over others.  
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4.2.1  MCDA Process 

Development of the MCDA was accomplished through an iterative process between the CPA and their 
technical experts. The MCDA process outlined here represents a systematic approach to evaluating and 
prioritizing potential projects based on multiple criteria. This methodology ensures that decisions are 
made transparently and with a balanced consideratio n of various factors. By following these steps, the 
CPA has been able to prioritize the projects included in this Plan based on the results of the MCDA 
matrix. 

4.2.2  MCDA Steps 

Step 1. Define the Potential Projects  

The first step involved defining potential projects. This step is crucial as it sets the stage for the entire 
�N�v�A�]�q�A�p�V�a�_���i�l�a�J�N�m�m�•���3�U�N���¬�q�_�V�v�N�l�m�N���a�S���i�l�a�[�N�J�p�m�­���]�V�m�p���m�N�l�v�N�m���A�m���p�U�N���S�a�q�_�L�A�p�V�a�_�‘���S�l�a�^���w�U�V�J�U���V�_�V�p�V�A�]���V�L�N�A�m���A�l�N��
filtered through high -level feasibility  considerations by technical experts. This initial screening ensures 
that only projects aligning with the overarching goals of the CPA move forward for further evaluation. For 
this planning effort, CPA received 1 1 potential project ideas that were deemed i nitially feasible.  

Step 2. Define the Evaluation Criteria  

Next, the evaluation criteria were determined. These criteria are essential as they provide the basis upon 
which each project will be assessed. The evaluation criteria are those key factors CPA and the planning 
team, with input from stakeholders and the pu blic, determined were important. Each criterion was 
carefully defined to ensure that it effectively captures the key aspects of project performance and aligns 
with the community's resilience objectives. Table 7 describes the evaluation criteria chosen for this 
planning effort.  

Table  7. MCDA Proposed Criteria Definitions  

Proposed Criteria  Criteria Definition  

Technical 
Feasibility  

The practical ability to design, engineer, and implement a proposed solution 
using existing technology, methods, and materials within the constraints of the 
site conditions. Does the project promote nature -based designs? What is the 
efficacy of utilizing g reen infrastructure vs. grey infrastructure. Are there major 
technical issues and challenges to project implementation? Are projects relying 
on manmade materials or local natural materials?  

Permittable  

"Permittable" refers to whether the proposed project can obtain the necessary 
legal and regulatory approvals from local, state, and federal agencies to proceed 
with construction and implementation. Are there anticipated permitting 
challenges? Does this pro ject require special permits or unusual permits? Are 
agencies supportive from a permitting perspective? Have similar projects been 
permitted by the regulatory agencies (i.e., is there precedence?).  

Time to 
Implement  

The time it will take for a project to move from a conceptual plan, through 
engineering and design, to implementation and finally monitoring and adaptive 
management; Essentially, the project schedule. Will this project take a long time 
to get built, result ing in a delay of anticipated benefits?  
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Proposed Criteria  Criteria Definition  

Ecological 
Benefits 

The positive impacts a project has on the health, function, and biodiversity of 
natural ecosystems. These benefits go beyond physical protection from hazards - 
they support and enhance natural processes that sustain both the environment 
and the people who depend on it. Examples include water quality improvements, 
habitat improvements, expanded carrying capacity for plants/animals, and 
increased foraging habitat. Are projects promoting habitat improvements and/or 
enhancing natural processes?  

Cost 

The total project costs, including engineering, design, permitting, 
implementation, and monitoring. This criterion should also consider long -term 
maintenance costs. Are project costs prohibitive? Does the project require long -
term maintenance? Is funding a vailable?  

Long-Term 
Sustainability  

�3�U�N���i�l�a�[�N�J�p�¯�m���A�I�V�]�V�p�y���p�a���l�N�^�A�V�_���N�S�S�N�J�p�V�v�N�‘���S�q�_�J�p�V�a�_�A�]�‘���A�_�L���I�N�_�N�S�V�J�V�A�]���a�v�N�l���p�V�^�N�‘��
especially as environmental conditions, climate patterns, and community needs 
continue to change. Examples include resilience to future environmental, weather 
conditions, and use conditions. Does the project provide a long -term economic 
benefit to the region? What is the life expectancy and longevity of the project?  

Community & 
Stakeholder 

Support  

The engagement, endorsement, and active involvement of local residents, 
landowners, businesses, governments, nonprofits, and other affected or 
interested parties throughout the planning, design, and implementation of the 
project. Have the public and stakeh olders expressed particular interest in the 
project? Is there an expressed need for the project?  

Human & 
Economic Risk 

Reduction  

The strategies and outcomes aimed at minimizing harm to people, property, 
infrastructure, and local economies from coastal hazards such as erosion, 
flooding, storm surge, and extreme weather events. What's the long -term project 
benefits to humans and the e conomy? What is the economic risk to critical 
infrastructure (i.e., roadways or bridges), and human health if the project is not 
built?  

Step 3. Weight the Criteria  

Once the criteria were established, they were weighted according to their importance. This step involves 
assigning weight  to each criterion, reflecting its relative significance in the decision -making process. The 
weightings were derived from expert judgment, their significan ce to CPA, and stakeholder and 
community input ( Table 8). The total weight of all the criterion needs to equal 1.0 for the matrix to be 
effective. 

Table  8. MCDA Criteria Proposed Weights  

Proposed Criteria  Proposed Weight  
Technical Feasibility  0.18 
Permittable  0.16 
Time to Implement  0.08 
Ecological Benefits  0.13 
Cost 0.10 
Long-Term Sustainability  0.13 
Community & Stakeholder Support  0.10 
Human & Economic Risk Reduction  0.12 
Total Weight of Criterion  1.00  
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Step 4. Score the Projects 

The penultimate step in the MCDA process involves scoring the projects. Each project is rated on a scale 
of 1 to 5 for each criterion, with 1 being poor and 5 being excellent. CPA worked with the planning team 
to create a draft rating for each project ( Appendix B ). The draft scoring has been presented in the drafts 
of this plan to the stakeholders and the public for input and editing before these scores were finalized 
and published in the final living document.  

Step 5. Calculate the Weighted Scores  

Each score was multiplied by the criterion weight to get the weighted score for each project. The overall 
scores are presented for each project in Section 5. This scoring system allows for a nuanced assessment 
of project performance across multiple dimensions. The draft scores have been presented to 
stakeholders and the public for input and refinement, ensuring that the final scores reflect a broad 
consensus. It is important to note that any projects that are added to the universe of projects over time  
will  be added to this plan on a rolling basis and will be evaluated using the same MCDA matrix, criterion 
and weighted score.  
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5 RESILIENCE PROJECTS 
The Projects described in Section 5.0 are those that have been selected out of the universe of projects 
based on the high -level technical feasibility analysis and have been evaluated via the MCDA matrix. 
Feasibility of these projects has been determined based on a detailed desktop analysis , observational 
data, input from resource agencies and stakeholders, and technical project knowledge from our experts. 
During this process, we have identified data gaps that have been called out for future investigation 
during the engineering and design process. For each of the projects in this Plan, the relevant information 
needed for the CPA and other interested parties to be able to seek future funding for engineering, 
design, and implementation was included, such as the  proposed resilience actions, the approximate 
costs, the types of permits required, etc.  

5.1 Coastal Marsh Rehabilitation  

Weighted MCDA Score:  3.89 (out of 5.00)  

GPS Coordinates: 41°58'2.17"N, 
80°33'29.34"W  

Background & Location:  The emerging 
wetland and beach complex that has formed 
�V�_�m�V�L�N���a�S�����a�_�_�N�A�q�p���U�A�l�I�a�l�¯�m���w�N�m�p�N�l�_��
breakwater offers significant recreation and 
habitat benefits. This sandbar turned marsh is 
�A���l�N�J�N�_�p���A�l�l�V�v�A�]���p�a���p�U�V�m���m�p�l�N�p�J�U���a�S���!�A�\�N�����l�V�N�¯�m��
shore. Both residents an d historical aerials 
confirm that it first formed in the mid -1990s 
(though it was certainly growing for years 
beneath the water). Created by the natural 
migration of sand down the coast, its 
emergence has financial implications for 
Co�_�_�N�A�q�p�¯�m���-�a�l�p�����q�p�U�a�l�V�p�y�•�����m���p�U�N���A�T�N�_�J�y��
charged with maintaining the commercial 
marinas, they are responsible for dredging any 
excess material out of the boat channels. The 
beach portion of the coastal marsh is very 
popular with visitors to neighboring Conn eaut 
Township Park. Unlike most of the beaches in 
�p�U�N���A�l�N�A�‘���p�U�V�m���m�p�l�N�p�J�U���V�m���w�V�p�U�V�_���p�U�N���i�a�l�p�¯�m��
breakwater and the waters are calm enough 
for paddleboarding and other popular water 
activities. 

Figure 58. Coastal Marsh Rehabilitation  
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Arieal imagery shows that the vegetation that has 
colonized the sandbar over the past 30 years has created 
a coastal marsh which is a locally rare habitat and critical 
for many native shorebirds. Birders know the Conneaut 
���A�l�I�a�l���A�m���A���I�V�l�L�V�_�T���U�a�p�m�i�a�p���A�_�L���¬�S�]�a�J�\�­���p�a���p�U�N���A�l�N�A���V�_���p�U�N��
spring to see migrating birds and at other times of the 
year to view shorebirds.  42  A similar habitat 20 miles 
away at Presque Isle in Pennsylvania has recently hosted 
the first nesting pair of Common Terns in many years  
(PGC 2025) This State endangered bird was once 
extirpated from the region but is slowly making a 
comeback.  

Designated an Important Bird Area (IBA) by the National 
Audubon Society, Conneaut is the only bit of increasing mudflat habitat between Huron and Presque Isle 
in Pennsylvania (National Audubon Society 2025). The harbor has been changing over the years , and 
marsh species are increasing. This is the principal shoreline staging area for birds in Northeast Ohio 
along Lake Erie. It is both a spring and fall site for shorebirds, as estuaries such as this are relied upon in 
the deeper central basin of Lake Eri e. It is a raptor and vulture migratory corridor. Gulls concentrate at 
Conneaut in both spring migration and during winter. This spot is characteristically very transient in 
nature for birdlife. Records of nesting Least Bittern  (State threatened)  and Marsh Wren  (species of special 
concern)  �V�_���p�U�N���A�m�m�a�J�V�A�p�N�L���w�N�p�]�A�_�L���N�x�V�m�p�•�����_���A�L�L�V�p�V�a�_�‘���"�N�l�]�V�_�¯�m���U�A�v�N���I�N�N�_���a�I�m�N�l�v�N�L���L�q�l�V�_�T���p�U�N���m�q�^�^�N�l��
months along the gorge upstream and have been recorded hunting (eBird 2021).  

The coastal marsh, unfortunately, is anything but stable. Sand continues to move into it from the east and 
is lost from the system as it moves into the boat channels or the deeper parts of the harbor. Lake levels 
have also been notoriously difficult to pre dict. The 10-year period between 2010 and 2020 saw Lake 
���l�V�N�¯�m���^�N�A�_���w�A�p�N�l���]�N�v�N�]���J�]�V�^�I���_�N�A�l�]�y��3 feet (GLISA 2022). For plants that rely on stable hydrology this 
marsh is an unforgiving environment. Non -native invasive plants have taken advantage of the situ ation 
and now common reed ( Phragmites australis) dominates the landscape.  

Project Description & Proposed Activities:  This project will restore approximately 1 3 acres of 
degraded littoral wetlands along the western shoreline of Lake Erie. The restoration effort will involve 
hydrologic reconnection, invasive species removal, native vegetation replanting, sediment removal or 
reshaping, and the installation of natura l shoreline features to reduce erosion. The project will be 
implemented in partnership with local conservation organizations, academic researchers, and 
government agencies. It will utilize a nature -based approach to enhance ecosystem services while 
support ing the resilience of nearby coastal communities against climate -driven threats such as flooding, 
storm surges, and shoreline erosion. Field data will be collected to produce floristic quality assessments 
and establish transects for future monitoring. Addi tionally, a bathymetric survey and hydraulic and 
sediment transport modeling will guide restoration design, ensuring alignment with projected lake level 
changes, increased precipitation, and storm intensity due to climate change. A metocean analysis will 
include a technical evaluation of wave action and water levels at the existing site. Active engagement with 
local communities will be embedded throughout the planning and implementation phases to promote 
stewardship and equitable benefit -sharing. 

The project will include a long -term stewardship plan to guide future management. A coastal marsh 
rehabilitation plan will identify both short term and long -term measures that protect existing habitats for 
native plants and animals. Strategies will be incl uded that preserve access to the public for recreation and 
plan for the fluctuation of lake levels. Work will include a thorough analysis of existing conditions, 

 
42 Figure  59 source: Tunney, C. (2017, June 19), https://greatlakesecho.org/2017/06/19/great -features-of-the-great -lakes-region -ohio/ . 

Figure 59. Gull and Tern Species at Conneaut 
Township Park 

https://greatlakesecho.org/2017/06/19/great-features-of-the-great-lakes-region-ohio/
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preparation of an open space management plan, the creation of restoration plans for the first phase of 
work, and construction of phase one improvements.  

Vulnerability Assessment:  The coastal marsh at the sandbar is highly susceptible to fluctuating lake 
levels. The composition of the plant community here is directly related to the change in inundation over 
�p�U�N���y�N�A�l�m�•���1�a�^�N���v�a�]�A�p�V�]�N���A�m�i�N�J�p�m���a�S���p�U�N���m�V�p�N�¯�m���N�J�a�]�a�T�y�‘���U�a�w�N�v�N�l�‘���m�q�J�U���A�m���p�Ue increasing mudflats have 
benefits to shorebirds.  

Resilience Strategies:  Strategies for rehabilitating the coastal marsh will include nature -based strategies 
for shoreline stabilization, guidance on nearby dredging activities, a soil management plan, control of 
invasive plants, and replanting native plants.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $30,000 to $50,000  
2. Open Space Management Plan  $45,000 
3. Phase 1 Restoration Design $80,000 to $100,000  
4. Construction of Phase 1 Restoration  $350,000 to $500,000  

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Nationwide Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  3 to 6 months  
2. Restoration Design Alternatives  3 to 4 months  
3. 30- to 60-Percent Restoration  2 to 4 months  
4. Environmental Permitting  6 to 12  months  
5. 60- to 90-Percent Restoration Design  2 to 4 months  
6. Final Design & Permitting  4 month s 
7. Open Space Management Plan  2 months  
8. Construction  8 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include increased habitat 
diversity for the coastal marsh and an improved ability for the habitat to bounce back after major storms 
or lake level fluctuations.  

Next Steps: The next steps for this project will include a bathymetric survey and topographical survey of 
the site, metocean analysis of wave action and lake levels, floristic quality inventory/assessment, 
community/stakeholder engagement, preparation of open space ma nagement plan, restoration design 
alternatives, 30- to 60-percent designs, restoration plans, permitting, 6 0- to 90-percent designs, final 
designs, construction, and monitoring.  
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5.2 Marina Drive Reconstruction and Constructed Wetland  

Weighted MCDA Score:  4.48 (out 
of 5.00) 

GPS Coordinates: 41°58'11.10"N, 
80°33'13.87"W  

Background & Location:  The 
Marina Drive extension within 
Conneaut Harbor is a breakwater 
structure that protects a portion of 
�p�U�N�����-���¯�m���^�A�l�V�_�A���A�]�a�_�T���w�V�p�U���p�U�N��
private Conneaut Boat Club. Boaters 
take advantage of the drive as a 
convenient place to park their cars. 
It also serves as a popular location 
for shoreline fishing. While the drive 
�V�m���i�l�a�p�N�J�p�N�L���I�y���p�U�N���U�A�l�I�a�l�¯�m���^�A�V�_��
breakwaters, the CPA reports that 
many severe storms still manage to 
�J�A�q�m�N���L�A�^�A�T�N���p�a���p�U�N���l�a�A�L�¯�m���m�q�l�S�A�J�N��
which is a combination of asphalt 
and compacted gravel. Some 
storms are so severe that they have 
moved entire fields of rock and 
debris onto the road surface �§ some 
pieces as large as a car tire. The 
waves and debris from these storms 
have damaged critical infrastructure 
and have led to se diment eroding 
back into Lake Erie. Also concerning 
is that the configuration of the 
pavement does not adequately 
separate anglers from the mix of 
parked cars and driving lanes 
leading to dangerous conflicts 
between pedestrians and vehicles.  

Project Description & Proposed 
Activities:  The Marina Drive 
Reconstruction and Constructed 
Wetland project will reconstruct 
1,150 feet of public roadway and its 
adjacent shoreline to address infrastructure protection, water quality, and safety/access concerns. A new 
barrier island will be constructed in the harbor within areas managed by the CPA under their submerged 
lands lease. The island will be constructed of material dredged from the adjacent marina and boat 
channel areas. It will create 6 acres of habitat for native coastal marsh plants. It will also defend the Marina 
Drive extension by absorbing wave action coming from the northwest.  

�"�A�l�V�_�A�����l�V�v�N�¯�m���i�A�v�N�^�N�_�p���w�V�]�]���I�N���l�N�J�a�_�m�p�l�q�J�p�N�L���q�m�V�_�T���i�N�l�^�N�A�I�]�N���V�_�p�N�l�]�a�J�\�V�_�T���J�a�_�J�l�N�p�N���i�A�v�N�l�m�•���3�U�V�m��
material is more durable than the existing asphalt and crushed stone paving. It is also more flexible than 

Figure 60. Proposed Marina Drive Reconstruction and Constructed Wetland  
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other pavement options such as poured concrete. Rainwater runoff from the new paved surfaces will be 
detained and filtered within the permeable pavement as well as by rain gardens placed between the 
pavement and shoreline. These measures will improve the w ater quality within the harbor. The project 
�w�V�]�]���A�]�m�a���U�A�v�N���A�_���N�L�q�J�A�p�V�a�_�A�]���J�a�^�i�a�_�N�_�p���I�y���U�V�T�U�]�V�T�U�p�V�_�T���!�A�\�N�����l�V�N�¯�m���w�A�p�N�l���J�y�J�]�N���A�_�L���V�_�m�p�l�q�J�p�V�_�T���v�V�m�V�p�a�l�m��
on measures that they can take to battle pollutants through the use of green infrastructure like rain 
garde ns. Newly striped parking stalls and pedestrian paths will separate pedestrians from vehicles 
making the breakwater safer for anglers.  

A bathymetric survey and hydraulic and sediment transport modeling will guide restoration design of the 
barrier island, ensuring alignment with projected lake level changes, increased precipitation, and storm 
intensity due to climate change. A metocean ana lysis will include a technical evaluation of wave action 
and water levels at the existing site. Active engagement with local communities will be embedded 
throughout the planning and implementation phases to promote stewardship and equitable benefit -
sharing. The project will include a long -term stewardship plan to guide future management. An open 
space management plan will identify both short term and long -term measures to establish habitats for 
native plants and animals. Strategies will be included that pre serve access to the public for recreation and 
plan for the fluctuation of lake levels.  

The scope of work for this project will include an analysis of existing conditions, community/stakeholder 
engagement, preparation of preliminary engineering plans, permitting, final engineering plans, 
construction, and monitoring during the establishment p hase. 

Vulnerability Assessment:  While located within the protected harbor, the location of the Marina Drive 
extension on top of an interior breakwall places it in a precarious position and makes it highly susceptible 
to damage from future storm events.  

Resilience Strategies: Resiliency measures will include newly constructed wetlands that will act as barrier 
islands, beneficial use of dredge material, green stormwater infrastructure such as permeable paving and 
bioretention, educational signage, and safety/access improvements for visitors. 

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $75,000 to $100,000  
2. Community/Stakeholder Engagement  $15,000 to $25,000  
3. Preliminary Engineering Plans  $250,000 to $300,000  
4. Permitting  $150,000 to $200,000  
5. Final Engineering Plans $500,000 to $700,000  
6. Construction  $3.5 million to $5 million  
7. Monitoring  $50,000 to $75,000  

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Individual 404 Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Shore Structure Permit (ODNR) 
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  
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�x Stormwater Pollution Prevention Plan (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  6 months  
2. Community/Stakeholder Engagement  Throughout  
3. Preliminary Engineering Plans  8 month s 
4. Permitting  24 month s 
5. Final Engineering Plans 6 month s 
6. Construction  24 month s 
7. Monitoring  72 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include added habitat for native 
plants, fish, and other wildlife, improved water quality (reduction in total suspended solids), protection of 
the roadway and marina infrastructure, protection of visitors from hazards, and increased awareness of 
coastal resiliency measures through educational signage.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
bathymetric survey and topographical survey of the site, metocean analysis of wave action and lake 
levels, stakeholder engagement, design/engineering of restoration plan s, individual 404 permit with 
USACE and alternatives analysis, public review/comment, other permitting, construction of restoration 
measures, and monitoring of vegetation establishment.  
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5.3 Naylor Drive Green Infrastructure  

Weighted MCDA Score:  3.65 (out of 5.00)  

GPS Coordinates: 41°57'55.92"N, 
80°33'26.68"W  

Background & Location:  Naylor Drive is an 
important access road within the Port of 
Conneaut. Along with the Marina Drive 
extension it is one of the primary lakeside roads 
used to access public lands in the City of 
Conneaut. It stretches a little over a quarter of a 
mile and conn ects the popular recreational 
assets of the marina to the east with Conneaut 
Township Park Beach to the west. The CPA is 
planning to expand its marina by constructing 
boat slips in the harbor immediately adjacent to 
Naylor Drive. Plans for the expansion we re 
recently completed and are currently in the 
permitting phase.  

The CPA expressed several concerns about this 
area during stakeholder meetings. One concern 
is that the existing road may be inadequate to 
handle its future uses. The narrow pavement 
only accommodates one lane of travel and 
there is not a dedicated sidewal k for 
pedestrians to use. There are also no measures 
to detain and treat rainwater runoff from the 
road. It currently sheet drains directly into the 
harbor.  

Project Description & Proposed Activities:  
The Naylor Drive Green Infrastructure project 
seeks to accommodate the future expansion of 
Naylor Drive by constructing 9,000 square feet 
of rain gardens along the shore between the 
road and the harbor. The rain gardens will 

intercept and treat rainwater runoff from the road before it reaches Lake Erie removing nutrients and 
suspended solids in the process. The basins will detain and treat the runoff from the 10 0-year rain event. 
The project will also have an educa �p�V�a�_�A�]���J�a�^�i�a�_�N�_�p���I�y���U�V�T�U�]�V�T�U�p�V�_�T���!�A�\�N�����l�V�N�¯�m���w�A�p�N�l���J�y�J�]�N���A�_�L��
instructing visitors on measures that they can take to battle pollutants through the use of green 
infrastructure like rain gardens.  

The scope of work for this project will include an analysis of existing conditions, topographic/utility 
survey, community/stakeholder engagement, preparation of preliminary engineering plans, permitting, 
final engineering plans, and construction.  

Vulnerability Assessment:  Lakeside infrastructure, like Naylor Drive, is particularly vulnerable to impacts 
from storm surges. The water quality of the nearby wetlands is also threatened by the pollutants 
contained in the runoff from the roadway surfaces.  

Figure 61. Proposed Green Infrastructure Project at Naylor Drive  
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Resilience Strategies: Resiliency measures will include green stormwater infrastructure such as 
permeable paving and bioretention, native planting, as well as educational signage.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $45,000 to $60,000  
2. Community/Stakeholder Engagement  $15,000 to $25,000  
3. Preliminary Engineering Plans  $75,000 to $100,000  
4. Permitting  $25,000 to $50,000  
5. Final Engineering Plans $250,000 to $300,000  
6. Construction  $2 million to $3 million  

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  
�x Stormwater Pollution Prevention Plan (Conneaut)  
�x Stormwater Permitting (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  6 month s 
2. Community/Stakeholder Engagement  Throughout  
3. Preliminary Engineering Plans  8 month s 
4. Permitting  12 month s 
5. Final Engineering Plans 6 month s 
6. Construction  24 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include improved water quality 
through removal of suspended solids and other pollutants, and increased awareness of coastal resiliency 
measures through educational signage.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
topographical/utility survey of the site, stormwater modeling, stakeholder engagement, 
design/engineering of construction documents, permitting, and construction of gree n infrastructure.  
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5.4 Living Shoreline at Canadian National  

Weighted MCDA Score:  4.00 (out of 5.00)  

GPS Coordinates: 41°58'15.54"N, 80°32'44.52"W  

Background & Location:  The Canadian National 
Railroad owns a quarter mile stretch of shoreline 
within Conneaut Harbor. This area is unique within 
the harbor in that it is protected from Lake Erie 
�w�A�v�N���A�J�p�V�a�_���I�y���p�U�N���U�A�l�I�a�l�¯�m���a�q�p�N�l���I�l�N�A�\�w�A�p�N�l�m���A�_�L��
from boat traffic by the inner ha �l�I�a�l�¯�m���N�A�m�p���i�V�N�l�•��
Even so, it has been deprived of sediment from 
littoral drift so its banks are steep and highly 
eroded. While most of the upland immediately 
adjacent to this stretch of shoreline is used for 
heavy industry, the far east end connects directly 
to over 600 acres of woodland owned by the 
Railroad and Ashtabula County. The Turkey Creek 
Metropark owned by Ashtabula County contains 
wooded wetlands, rare species of plants and 
wildlife and 3 miles of Turkey Creek, an 
outstanding trout fishing stream (Ashtabula 
County Metroparks 2017).  According to M. 
Skladany (personal communication, September 4, 
2025), this area was once a productive and fruitful 
smallmouth bass spawning ground. However,  due 
to invasive aquatic species, erosion, and other 
factors, the smallmouth bass population has 
decreased.  

This 500-foot stretch offers opportunities to 
connect and restore shoreline and fish spawning 
habitats between the Lake Erie shoreline within the 
protection of the harbor and the natural resources 
of Turkey Creek Metropark (having experienced 
particularly rapid erosion during the last 30 years ). 
The Ohio DNR reports that a 20 0-foot stretch of shoreline, located east of the breakwater has shown 
recession rates of 1 foot to 5. 3 feet per year (ODNR 202 0a). It may be affected by local currents produced 
by the breakwater or by rising lake levels. Its loss is concerning since it is a potential link between the 
calm waters of  the harbor and the large natural upland area to the southeast. The area immediately 
�A�I�a�v�N���p�U�N���I�A�_�\���J�a�_�p�A�V�_�m���A�_���V�^�i�a�l�p�A�_�p���A�J�J�N�m�m���l�a�A�L���A�_�L���l�A�V�]���]�V�_�N���S�a�l�����A�_�A�L�V�A�_���#�A�p�V�a�_�A�]�¯�m���V�_�L�q�m�p�l�V�A�]��
operations. Much of this area sheet drains directly into the harbor. With  less than 20 feet of vegetated 
banks between the road and the water there is not much space to filter and treat the runoff before it 
reaches Lake Erie. 

Project Description & Proposed Activities:  The Living Shoreline at Canadian National RR project will 
restore 1,500 feet of Lake Erie shoreline  and in -water aquatic smallmouth bass fisheries habitat  within 
���a�_�_�N�A�q�p�����A�l�I�a�l�•���3�U�N���i�l�a�[�N�J�p���w�V�]�]���p�A�\�N���A�L�v�A�_�p�A�T�N���a�S���p�U�N���m�V�p�N�¯�m���i�l�a�p�N�J�p�N�L���J�a�_�L�V�p�V�a�_�m���A�_�L���q�p�V�]�V�|�N���_�A�p�q�l�N-
based restoration techniques. Dredge material from the recreational boat channels will be used 
beneficially to extend the shoreline lakeward by 3 0 feet. The new banks will be planted with native 
vegetatio n to improve the connection between the water and the large woodland managed by 

Figure 62. Proposed Living Shoreline at Canadian National  
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���m�U�p�A�I�q�]�A�¯�m���"�N�p�l�a�i�A�l�\�m�•���3�U�N���w�V�L�N�l���A�_�L���m�U�A�]�]�a�w�N�l���m�U�a�l�N�]�V�_�N���w�V�]�]���i�l�a�p�N�J�p���V�^�i�a�l�p�A�_�p���V�_�S�l�A�m�p�l�q�J�p�q�l�N���A�_�L��
improve Lake Erie water quality by increasing the vegetative filter strip between impervious areas and the 
harbor.  

To help promote smallmouth bass and other aquatic species to utilize the area for spawning, a variety of 
restoration techniques may be used including  the removal of contaminated sediments (if occurring 
onsite), additional of gravel and rock (angular limestone and rock  in nearshore areas), installation of 
spawning benches, incorporation of coarse woody habitat, removal of invasive species, and  planting 
riparian or wetland vegetation along the shoreline.  

The scope of work for this project will include an analysis of existing conditions, community/stakeholder 
engagement, preparation of preliminary engineering plans, permitting, final engineering plans, 
construction, and monitoring during the establishment p hase. A bathymetric survey and hydraulic and 
sediment transport modeling will guide restoration design, ensuring alignment with projected lake level 
changes, increased precipitation, and storm intensity due to climate change. A metocean analysis will 
include a technical evaluation of wave action and water levels at the existing site. Active engagement with 
local communities will be embedded throughout the planning and implementation phases to promote 
stewardship and equitable benefit -sharing. The project wi ll include a long -term stewardship plan to 
guide future management. An open space management plan will identify both short term and long -term 
measures to establish habitats for native plants and animals.  

Vulnerability Assessment:  This stretch of shoreline is partially protected by being within the outer 
breakwaters, but sections of it are experiencing rapid erosion due to wave action.  

Resilience Strategies: Resiliency measures will include nature -based shoreline stabilization techniques, 
beneficial use of dredge materials, improvements to animal/fish habitat, planting of native vegetation, 
and vegetated filter strips to treat runoff.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $65,000 to $75,000  
2. Community/Stakeholder Engagement  $15,000 to $25,000  
3. Preliminary Engineering Plans  $100,000 to $150,000  
4. Permitting  $75,000 to $100,000  
5. Final Engineering Plans $175,000 to $200,000  
6. Construction  $2.5 million to $3 million  
7. Monitoring  $50,000 to $75,000  

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Nationwide Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Shore Structure Permit (ODNR) 
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  
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1. Analysis of Existing Conditions  6 month s 
2. Community/Stakeholder Engagement  Throughout  
3. Preliminary Engineering Plans  8 month s 
4. Permitting  24 month s 
5. Final Engineering Plans 6 month s 
6. Construction  24 month s 
7. Monitoring  72 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include 5 acres of added coastal 
marsh and upland habitat, improved water quality through filtering sediments and other pollutants from 
adjacent road surfaces, stabilization of shoreline, and protection of habitat corridor to adjacent Turkey 
Creek. 

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
bathymetric survey and topographical survey of the site, metocean analysis of wave action and lake 
levels, stakeholder engagement, design/engineering of construction doc uments, preparation of nation -
wide permit with ODNR, other permitting; construction of restoration measures, and monitoring of 
vegetation establishment.  
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5.5 Beach Replenishment East of Conneaut Harbor  

Weighted MCDA Score:  2.91 (out of 
5.00) 

GPS Coordinates: 41°58'18.54"N, 
80°32'27.03"W  

Background & Location:  Since their 
construction over 100 years ago, the 
�I�l�N�A�\�w�A�p�N�l�m���A�l�a�q�_�L�����a�_�_�N�A�q�p�¯�m���U�A�l�I�a�l��
�U�A�v�N���I�N�N�_���m�U�A�i�V�_�T���!�A�\�N�����l�V�N�¯�m���m�U�a�l�N�]�V�_�N�•��
By disrupting the natural flow of littoral 
sediment along the coast, the 
breakwaters have created a large beach 
on one side and a  sand depleted shore 
on the other. The loss of beach to the 
east of Conneaut is of such concern that 
�-�N�_�_�m�y�]�v�A�_�V�A�¯�m���%�S�S�V�J�N���a�S�����a�A�m�p�A�]��
Resources Management listed 
replenishing sand resources in the 
western part of the state as a top priority 
at a recent summit.  (LimnoTech 2020 ). 
The disruption of littoral sand flow has a 
direct impact on the quality of habitat for 
native plants and animals. It degrades 
the function of coastal wetlands and 
nearshore environments leading to 
reductions in spawning and nursery 
habitat for native fish  (Mackey 2012). 

The boat channels and harbor areas are 
frequently dredged by USACE and the 
Conneaut Port Authority. Anywhere from 
50,000 to 200,000 cubic yards of 
sediment are removed each year (USACE 
2024). The federal channels and the 
outer port which are managed by the  
Corps have been found to have silt and 
clay deposits which are unsuitable for 
beach replenishment. The areas to the 
west of Conneaut Creek, however, are 
more likely to have coarser sand deposits 
which would be suitable for nearshore 

placement. This includ es the municipal channel managed by the Corps and the recreational channels 
and marinas managed by the CPA.  

Project Description & Proposed Activities:  The beach replenishment project will restore the natural 
�I�N�A�J�U���i�l�a�S�V�]�N���a�S���p�U�N���m�U�a�l�N�]�V�_�N���N�A�m�p���a�S�����a�_�_�N�A�q�p�����A�l�I�a�l���I�y���p�l�A�_�m�i�a�l�p�V�_�T���L�l�N�L�T�N���^�A�p�N�l�V�A�]���p�a���p�U�N�����a�l�i�¯�m��
�L�N�m�V�T�_�A�p�N�L���_�N�A�l�m�U�a�l�N���L�V�m�i�a�m�A�]���A�l�N�A�•���3�U�V�m���A�l�N�A���V�m���•�‘�…�€�€���S�N�N�p���p�a���p�U�N���N�A�m�p���a�S���p�U�N�����a�_�_�N�A�q�p�����A�l�I�a�l�¯�m��east 
breakwater, between �§11 and �§8 feet below mean water.  

Figure 63. Proposed Beach Replenishment  
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The scope of work for this project will include an analysis of existing conditions, community/stakeholder 
engagement, preparation of preliminary engineering plans, permitting, final engineering plans, 
construction, and monitoring during the establishment p hase. A bathymetric survey and hydraulic and 
sediment transport modeling will guide restoration design, ensuring alignment with projected lake level 
changes, increased precipitation, and storm intensity due to climate change.  

Vulnerability Assessment:  �3�U�N���J�a�A�m�p�]�V�_�N���N�A�m�p���a�S�����a�_�_�N�A�q�p�¯�m���N�A�m�p���I�l�N�A�\�w�A�p�N�l���V�m���U�V�T�U�]�y���v�q�]�_�N�l�A�I�]�N���p�a��
future threats from severe storms as a direct result of beach loss.  

Resilience Strategies: Resiliency measures will include beach replenishment and native plantings.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $40,000 to $50,000  
2. Community/Stakeholder Engagement  $15,000 to $25,000  
3. Preliminary Engineering Plans  $80,000 to $100,000  
4. Permitting  $60,000 to $80,000  
5. Final Engineering Plans $100,000 to $150,000  
6. Construction  $2 million to $3 million  
7. Monitoring  $50,000 to $75,000  

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x Nationwide Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Shore Structure Permit (ODNR) 
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  6 month s 
2. Community/Stakeholder Engagement  Throughout  
3. Preliminary Engineering Plans  6 month s 
4. Permitting  8 month s 
5. Final Engineering Plans 6 month s 
6. Construction  18 month s 
7. Monitoring  36 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include stabilized shoreline 
conditions east of Conneaut Harbor with a reduction in near -term erosion rates. Other benefits will 
include improved habitat for native animals/fish.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
bathymetric survey and topographical survey of the site, stakeholder engagement, design/engineering of 
construction documents, preparation of nation -wide permit with ODN R, other permitting, construction of 
restoration measures, and monitoring of vegetation establishment.  
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5.6 Wetland Park and Boardwalk  

Weighted MCDA Score:  4.40 (out of 
5.00) 

GPS Coordinates: 41°57'53.56"N, 
80°33'34.93"W  

Background & Location:  At the nexus 
of three critical resources lies a 
triangular shaped property that is 
jointly owned and managed by the 
City of Conneaut and the Conneaut 
Port Authority. This upland area has 
600 feet of shoreline and consists of 
mown turfgrass and a scattering  of 
trees, but it could be so much more. 
The parklet lies at the intersection of 
the Naylor Drive connection and the 
recreational marina to the east, the 
sandbar coastal marsh to the north, 
and the Conneaut Township Park 
beach to the  west. It offers 
opportunities to create important 
pedestrian and ecological 
connections between each of these 
resources.�� 

This is also the location where one of 
the primary storm sewer discharges in 
the area is released into Lake Erie. The 
runoff in this sewer is collected from 
over 240 acres of upland area, most of 
which contains urban development. It 
emerges from the hillsi de in a 4- by 
3-foot box culvert before running 
through 350 feet of incised drainage 
channel. The channel contains mown 
vegetation along its steep banks and 
does little to slow down or treat the 
runoff before it enters the lake.  

The adjacent Naylor Drive and 
backwater lagoon are very popular 
bird watching spots. The coastal 
marsh that has developed on the sandbar is a locally rare habitat for this part of Lake Erie and attracts 
migratory birds in the spring as well as nesting shorebirds at other times of the year (Ohio Ornithological 
�1�a�J�V�N�p�y�‘���_�•�L�•� �•���3�U�N�����-���¯�m���i�]�A�_���p�a���L�N�v�N�]�a�i��the lagoon into a marina will displace some of the birdwatching 
activity. 

Project Description & Proposed Activities:  The wetland park and boardwalk project will build 2 acres 
of constructed wetland which will intercept and treat up to 1. 5 million gallons of runoff from the existing 

Figure 64. Wetland Park and Boardwalk  
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storm and sewer discharge. This artificial wetland will displace the existing mown lawn and drainage 
ditch and will be planted with native vegetation to provide additional habitat for native plants and 
animals. It will collect rainwater runoff and remove sediment  and excess nutrients before allowing the 
runoff to overflow into Lake Erie. A boardwalk will be constructed to both improve access to the adjacent 
coastal marsh and confine visitors to specific areas. The boardwalk will terminate in a lookout that will 
provide birders with an advantageous viewing platform. The project will also have educational 
components. Signage will highlight the unique ecology of the intentionally constructed wetland, the 
recently formed marsh, and the historic shoreline conditi ons. Important habitat elements for birds will be 
identified,  and visitors will be instructed on ways to incorporate these elements at home.  

The scope of work for this project will include an analysis of existing conditions, community/stakeholder 
engagement, preparation of preliminary engineering plans, permitting, final engineering plans, 
construction, and monitoring during the establishment p hase. A topographic/utility and bathymetric 
survey will be completed for the site and preliminary/final stormwater modeling performed to confirm 
the performance of the constructed wetlands. An open space management plan will be created to guide 
stewardship  efforts and identify both short and long -term goals for vegetation establishment.  

Vulnerability Assessment:  The urban runoff that enters the lagoon at the project location has direct and 
indirect impacts on the health of the coastal marsh that has developed adjacent to the discharge point. 
As mentioned previously in this report, the coastal marsh is highly susc eptible to future impacts from 
severe storms and lake level fluctuations. Addressing the urban runoff is one way to protect the health of 
the coastal marsh. 

Resilience Strategies: Resiliency measures will include constructed wetlands to treat urban runoff, 
boardwalks to improve and control visitor access, educational signage, and viewing platforms for birders.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions   $80,000 to $100,000  
2. Community/Stakeholder Engagement  $15,000 to $25,000  
3. Preliminary Engineering Plans    $150,000 to $200,000  
4. Permitting      $100,000 to $150,000  
5. Final Engineering Plans   $250,000 to $400,000  
6. Construction      $2.75 million to $5 million  
7. Monitoring      $50,000 to $75,000  

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Nationwide Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Shore Structure Permit (ODNR) 
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  
�x Stormwater Pollution Prevention Plan (Conneaut)  
�x Stormwater Permit (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  
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1. Analysis of Existing Conditions  6 month s 
2. Community/Stakeholder Engagement  Throughout  
3. Preliminary Engineering Plans  8 month s 
4. Permitting  24 month s 
5. Final Engineering Plans 6 month s 
6. Construction  24 month s 
7. Monitoring  36 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include improved water quality 
within the harbor, 1. 5 acres of added coastal marsh habitat, improved access to natural areas, 
educational opportunities for visitors.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
bathymetric survey and topographical/utility survey of the site, stakeholder engagement, 
design/engineering of construction documents, stormwater modeling, preparation o f nation -wide permit 
with ODNR, other permitting, construction of improvements, and monitoring of vegetation 
establishment.  
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5.7 Restoration Plan for Kelsey’s Run Watershed 

Weighted MCDA Score:  3.69 (out of 5.00)  

GPS Coordinates: 41°57'18.37"N, 
80°34'11.20"W  

Background & Location:  � �N�]�m�N�y�¯�m���0�q�_���V�m���A��
creek that winds through Conneaut 
Township Park before emptying into Lake 
Erie immediately west of the port. The main 
branch of the creek has been impounded in 
multiple locations but ultimately stretches 
about 2 miles with its headwaters near 
Parish Road and Chamberlain Boulevard. It 
drains over 1,000 acres of land. 
Approximately 60  percent of the properties 
in this watershed have been developed �§ 
mostly for single family residential use. All 
the properties, develope d or not, are 
zoned for development by the City, with 
only Conneaut Township Park protected 
from future residential building. The City of 
���a�_�_�N�A�q�p�¯�m�����a�^�i�l�N�U�N�_�m�V�v�N���-�]�A�_���q�i�L�A�p�N��
from 2017 identifies the corridor around 
� �N�]�m�N�y�¯�m���0�q�_���A�m���A�_���V�^�i�a�l�p�A�_�p���J�a�_�m�N�l�v�A�p�V�an 
priority for protecting wetlands and riparian 
setbacks (City of Conneaut 2018) . 

The current health of the watershed is 
degraded due to the development of 
impervious surfaces, eroded banks, loss of 
native vegetation, and disruptions to the 
habitat corridor from  impoundments and 
buried sections of stream. Future 
development threatens to worsen these 
conditions. In addition, the direct impacts 
to Lake Erie water quality could be 
increased sediment and nutrient pollution 
at Conneaut Township Park Beach. The 

area of lakeside residential properties north of Lake Road are experiencing bluff e rosion which may also 
�I�N���A�S�S�N�J�p�N�L���I�y���p�U�N���A�]�p�N�l�N�L���U�y�L�l�a�]�a�T�y���V�_���p�U�N��� �N�]�m�N�y�¯�m���0�q�_���w�A�p�N�l�m�U�N�L�• 

Project Description & Proposed Activities:  �3�U�N��� �N�]�m�N�y�¯�m���0�q�_���:�A�p�N�l�m�U�N�L���0�N�m�p�a�l�A�p�V�a�_���-�]�A�_���w�V�]�]���L�a�J�q�^�N�_�p��
the current conditions in the watershed and make recommendations to the City of Conneaut for 
measures that will protect the stream from impacts from future development. These will likely include 
vegetated setbacks, point source discharge measures, and efforts to remove impoundments and 
channelized or buried sections of the stream. The plan will seek to restore the natural hydrology of the 
watershed to the greatest extent possible. The plan will bala nce the needs of private property owners 
and future development in the area with the protection of this vital natural resource through a robust 
community engagement strategy. The final deliverable will be a document containing guidelines 

Figure 65. Kelsey's Run Watershed 
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recommending best practices within the watershed that the City of Conneaut and private property 
owners can utilize.  

The scope of work will include engagement with stakeholders such as the City of Conneaut and local 
property owners. Field investigations will be conducted to confirm the condition of waterways and 
wetlands. County GIS data and LIDAR surveys will be used to  conduct a watershed analysis which will 
map existing features such as topography and built improvements. An alternative futures analysis will 
compare various approaches to protecting wetlands and riparian corridors and reveal their costs and 
benefits. The  project will culminate in the creation of best management practices for the watershed which 
will suggest measures that property owners and the City of Conneaut can take to protect water quality 
and reduce flooding as development occurs within the watershe d. 

Vulnerability Assessment:  � �N�]�m�N�y�¯�m���0�q�_���U�A�m���p�U�N���m�N�J�a�_�L���]�A�l�T�N�m�p���L�l�A�V�_�A�T�N���A�l�N�A���Ÿ�A�S�p�N�l�����a�_�_�N�A�q�p�����l�N�N�\� ���V�_��
the project area. A large portion of its watershed is still underdeveloped or lightly developed. Measures 
to protect the drainage corridor can reduce local flooding and will have important long -term benefits to 
the Lake Erie water quality at Conneaut Township Park Beach.  

Resilience Strategies: Resiliency measures will include riparian corridor protection measures such as 
vegetated setbacks, nature -based bank stabilization, stream daylighting, and removal of impoundments.  

Costs:  Project costs will include the following:  

1. Community/Stakeholder Engagement  $10,000 
2. Field Investigations  $20,000 
3. Watershed Analysis $40,000 
4. Alternative Futures Analysis  $60,000 
5. BMP Guide $80,000 

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, as this proposed project is for data collection and planning activities, no 
permits will likely be required.  

Timeline:  A preliminary schedule for these activities is:  

1. Community/Stakeholder Engagement  2 month s 
2. Field Investigations  1 month  
3. Watershed Analysis 3 month s 
4. Alternative Futures Analysis  3 month s 
5. BMP Guide 4 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include a comprehensive plan to 
encourage best management practices within the Kelsey Run watershed to reduce flooding and improve 
the Lake Erie water quality at Conneaut Township Park Beach.  

Next Steps: The next steps for this project will include meetings with the City of Conneaut, stakeholder 
engagement, collection of field data, development of a watershed analysis, preparation of alternative 
futures analysis to compare various protection measures in th e watershed, and creation of best 
�^�A�_�A�T�N�^�N�_�p���i�l�A�J�p�V�J�N�m���Ÿ�
�"�-�m� ���S�a�l��� �N�]�m�N�y�¯�m���0�q�_���:�A�p�N�l�m�U�N�L�• 
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5.8 Bank Stabilization at Kelsey’s Run 

Weighted MCDA Score:  4.32 (out of 
5.00) 

GPS Coordinates: 41°57'43.62"N, 
80°33'52.40"W  

Background & Location:  � �N�]�m�N�y�¯�m���0�q�_���V�m��
a creek that winds through Conneaut 
Township Park before emptying into 
Lake Erie immediately west of the port. 
The main branch of the creek has been 
impounded in multiple locations but 
ultimately stretches about 2 miles with 
its headwaters near Parish Road and 
Chamberlain Boulevard. It drains over 
1,000 acres of land.  One of the most 
visited sections of the creek is at its 
mouth where it enters Lake Erie. This 
quarter mile section runs through 
Conneaut Township Park, d ropping 
15 feet in elevation before reaching the 
beach and Lake Erie. The area 
immediately surrounding the creek is 
mostly vegetated with turfgrass. The 
banks are deeply incised and are 
eroding in many places. During 
stakeholder meetings with Conneaut 
Township Park representatives, they 
informed the design team that the 
beach has been closed in the past due 
to water quality issues. They also 
expressed concern that stormwater 
runoff from the adjacent road surfaces 
�^�A�y���I�N���N�l�a�L�V�_�T���p�U�N���J�l�N�N�\�¯�m���I�A�_�\�m�•�� 

Project Description & Proposed 
Activities: The Bank Stabilization Project 
�A�p��� �N�]�m�N�y�¯�m���0�q�_���w�V�]�]���l�N�m�p�a�l�N���•�‘�‚�€�€���S�N�N�p���a�S��
highly visible stream bank. It will serve as 
a pilot project that will inform future 
restoration measures in the watershed. 
Nature -based solutions to bank stabilization will be employed and native vegetation re -established in this 
stretch of the creek. The project will include educational signage to inform visitors about the benefits of 
the restoration for water quality and wil dlife habitat.  

The scope of work for this project will include an analysis of existing conditions, community/stakeholder 
engagement, preparation of preliminary engineering plans, permitting, final engineering plans, 
construction, and monitoring during the establishment p hase. A topographic/utility survey will be 
performed to establish existing conditions. Fluvial modelling will be conducted to predict the behavior of 
the stream during various conditions/seasons.  

Figure 66. Bank Stabilization at Kelsey's Run  



 

 
76 CPA�ôCoastal Resilience Plan 

Vulnerability Assessment:  �3�U�N���v�q�]�_�N�l�A�I�V�]�V�p�y���a�S���p�U�V�m���m�p�l�N�p�J�U���a�S��� �N�]�m�N�y�¯�m���0�q�_���V�m���J�q�l�l�N�_�p�]�y���]�a�w�‘���I�q�p���p�U�A�p���^�A�y��
change with future development upstream. This project location is very visible to patrons of the park and 
would make a good pilot location with high educational value.  

Resilience Strategies: Resiliency measures will include nature -based bank stabilization strategies, 
�J�a�_�v�N�l�m�V�a�_���a�S���p�q�l�S�T�l�A�m�m���p�a���_�A�p�V�v�N���i�]�A�_�p�V�_�T�m�‘���l�N�L�q�J�p�V�a�_���a�S���m�q�m�i�N�_�L�N�L���m�N�L�V�^�N�_�p�m���V�_�p�a��� �N�]�m�N�y�¯�m���l�q�_���A�_�L���!�A�\�N��
Erie, and educational signage.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $15,000 
2. Community/Stakeholder Engagement  $5,000 
3. Preliminary Engineering Plans  $20,000 
4. Permitting  $5,000 
5. Final Engineering Plans $70,000 
6. Construction  $250,000 to $300,000  
7. Monitoring  $10,000 

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 
�x Floodplain Permitting (Ashtabula County)  
�x Building Permit (Conneaut)  
�x Stormwater Pollution Prevention Plan (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  3 month s 
2. Community/Stakeholder Engagement  Throughout  
3. Preliminary Engineering Plans  3 month s 
4. Permitting  3 month s 
5. Final Engineering Plans 4 month s 
6. Construction  6 month s 
7. Monitoring  36 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include bank stabilization, the 
�A�L�L�V�p�V�a�_���a�S���•���A�J�l�N���a�S���_�A�p�V�v�N���i�]�A�_�p�V�_�T�m�‘���l�N�L�q�J�p�V�a�_���V�_���m�q�m�i�N�_�L�N�L���m�a�]�V�L�m���V�_�p�a��� �N�]�m�N�y�¯�m���0�q�_�‘���A�_�L���N�L�q�J�A�p�V�a�_���a�S��
best management practices to visitors of the park.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
topographical/utility survey of the site, fluvial modelling of the stream flows, stakeholder engagement, 
design/engineering of construction documents, preparation of per mits, construction of improvements, 
and monitoring of vegetation establishment.  
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5.9 Conneaut Creek Shoreline Restoration  

Weighted MCDA Score:  4.14 (out 
of 5.00) 

GPS Coordinates: 41°57'54.83"N, 
80°32'45.14"W  

Background & Location:  
Conneaut Creek is one of the most 
important natural resources for the 
Conneaut Region. According to the 
Ohio Department of Natural 
�0�N�m�a�q�l�J�N�m�‘���¬���a�_�_�N�A�q�p�����l�N�N�\���a�S�S�N�l�m��
an exceptional diversity of habitats 
that support outstanding wildlife 
populations. The st ream corridor is 
home to 7 8 fish species and 
32 species of amphibians and 
reptiles. The heavily wooded 
watershed harbors more than 30 
unique plants and plant 
communities, many of which are 
listed as federally and state 
threatened or e �_�L�A�_�T�N�l�N�L�­���Ÿ�%���#�0��
[n.d.]). The creek is particularly 
popular with anglers who travel to 
the Conneaut region for the 
steelhead trout in the creek. Over 
16 miles of the creek starting at the 
state line are protected by Ohio 
with designation as a Wild River. An 
additional 21 miles downstream 
are designated as a scenic river. 
These designations end at the 
�U�V�m�p�a�l�V�J���¬���l�J�U�N�m�­���I�l�V�L�T�N���w�U�V�J�U��
carries the Penn Central Railroad 
over the waterbody at river mile 
2.0. 

The creek downstream of the 
Arches bridge empties into Lake 
Erie at the Conneaut Port. This 
stretch of creek is heavily 
industrialized with the land on 
either side almost entirely owned 
by Canadian National Railroad. This 

�m�p�l�N�p�J�U���a�S���J�l�N�N�\���V�m���A�]�m�a���p�U�N���a�_�]�y���i�a�l�p�V�a�_���a�S���p�U�N���J�l�N�N�\���w�V�p�U�V�_���p�U�N���1�p�A�p�N���a�S���%�U�V�a���p�U�A�p���L�a�N�m�_�¯�p���^�N�N�p���S�q�]�]��
attainment of water quality standards for exceptional warm water habitat. The Ohio EPA lists the causes of 
impairment in this area as priority organics, metal, and other habitat alteratio ns (ODNR 2005). The 

Figure 67. Conneaut Creek Restoration  
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sources of impairment are primarily stream bank modification (dredging), stream bank destabilization 
(development) and landfills.  

The major threats to Conneaut Creek include a coal handling facility and modification of the river by 
channelization and steel bulkheading of the riverbanks near the mouth of the creek. The lower 2 miles of 
Conneaut Creek have been impacted from industrial activities. Over the last mile, a major coal handling 
operation has resulted in extensive layers of coal dust in the substrates. During a stakeholder breakout 
session, representatives from Canadian  National Railroad informed the team that bank erosion is 
threatening the stability of the north abutment wall at their most downstream rail bridge crossing.  

Project Description & Proposed Activities: The Conneaut Creek Shoreline Restoration project will 
stabilize the stream bank within a 2-mile industrial corridor using nature -based stabilization strategies. 
The scope of work will include a field inspection of the shoreline conditions within the project area. Using 
this reconnaissance, multiple project sites will be selected based upon the e ffectiveness of nature -based 
stabilization techniques and the potential benefits to the environment and critical infrastructure. Further 
site investigations will be conducted at the selected sites. This will entail both an above ground survey as 
well as a bathymetric survey of below water conditions. Fluvial modelling will be conducted to predict the 
behavior of the stream during various conditions/seasons. Final design/engineering plans will be 
prepared for the selected sites and restoration measures constructed.  

The scope of work for this project will include: an analysis of existing conditions; field inspections of bank 
conditions; project site selection; topographic/bathymetric surveys; fluvial modelling; stakeholder 
engagement; preparation of preliminary/final engineering plans; permitting; construction/ and 
monitoring during the establishment phase.  

Vulnerability Assessment:  ���a�_�_�N�A�q�p�����l�N�N�\���V�m���a�_�N���a�S���p�U�V�m���l�N�T�V�a�_�¯�m���^�a�m�p���v�A�]�q�A�I�]�N���_�A�p�q�l�A�]���l�N�m�a�q�l�J�N�m�•���3�U�V�m��
stretch of the creek is much more hydrologically connected to Lake Erie water levels being so close to the 
mouth. As such, it is much more vulnerable to future fluctuations in wa ter levels. 

Resilience Strategies: Resiliency measures will include recommendations for implementing nature -
based strategies for bank stabilization.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $50,000 
2. Stakeholder Engagement  $10,000 
3. Site Selection $25,000 
4. Engineering Plans  $140,000  
5. Permitting  $75,000 
6. Construction  $1.5 million to $2 million  
7. Monitoring  $50,000 

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Nationwide Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Shore Structure Permit (ODNR) 
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
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�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  4 month s 
2. Stakeholder Engagement  1 month  
3. Site Selection 1 month  
4. Engineering Plans  4 month s 
5. Permitting  6 month s 
6. Construction  12 month s 
7. Monitoring  36 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project will include a report 
recommending locations for nature -based shoreline stabilization practices along Conneaut Creek.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
stakeholder engagement, topographical/bathymetric survey of the site, field inspection, fluvial modelling 
of the stream flows, site selection, design/engineering of cons truction documents, preparation of 
permits, construction of improvements, and monitoring of vegetation establishment.  
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5.10  Bluff Protection in Reach 10  

Weighted MCDA Score:  4.23 (out 
of 5.00) 

GPS Coordinates: East Boundary - 
41°57'51.20"N, 80°33'38.34"W; 
West Boundary - 41°57'7.93"N, 
80°38'49.33"W  

Background & Location:  
Residential properties west of 
���a�_�_�N�A�q�p�¯�m���i�a�l�p���A�l�N���m�V�p�q�A�p�N�L���A�]�a�_�T��
bluffs that reach a height of 40 to 
65 feet. Erosion remains a 
persistent issue throughout this 
section of the shoreline, largely 
driven by two interrelated factors: 
a lack of protective beaches and 
the presence of excess surface 
runoff and groundwater within the 
bluff. Waves continuously attack 
the base, or toe, of the bluff, 
leading to undercutting. 
Simultaneously, water infiltration 
from precipitation and 
groundwater  flow weakens the 
upper layers, causing instability 
and slumping �¨even in areas with 
structural or natural toe protection.  

The geology of the bluffs consists 
mainly of glacial till at their base, 
topped by layers of 
glaciolacustrine silts, sands, and 
clays (Lewis et al. 2023). 
Nearshore, the lakebed consists of 
shale bedrock covered by a thin 
layer of sand and gravel. Beach 
presence along this reach is 
minimal and generally confined to 
areas where human-made 
structures interrupt the natural flow 
of sediment. Notable examp les 
include the beaches near 
Conneaut Waterworks and the 
more substantial accumulation at 
Conneaut Township �-�A�l�\�‘���I�a�p�U���V�_�S�]�q�N�_�J�N�L���I�y���p�U�N���N�A�m�p�N�l�_���I�l�N�A�\�w�A�p�N�l�¯�m���V�_�p�N�l�S�N�l�N�_�J�N���w�V�p�U���]�V�p�p�a�l�A�]���L�l�V�S�p�• 

�3�U�N���%���#�0�����V�v�V�m�V�a�_���a�S�����N�a�]�a�T�V�J�A�]���1�q�l�v�N�y���U�A�m���L�a�J�q�^�N�_�p�N�L���J�U�A�_�T�V�_�T���I�]�q�S�S���l�N�J�N�m�m�V�a�_���l�A�p�N�m���A�]�a�_�T���%�U�V�a�¯�m��
Lake Erie shoreline across several decades. Data from 1990 to 2004 shows average rates ranging from 0 
to 4.7 feet per year (Jones 2022). While much of the area experienced minimal erosion �¨around 0 to just 

Figure 68. Bluff Protection in Reach 10  
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over 1 foot per year  �¨ the highest recession occurred near Margor Drive, particularly east of a barge used 
for shoreline protection, where rates reached up to 4. 7 feet annually (Jones 2022).  

Residents in this area attended public meetings hosted for this project and voiced strong concerns about 
the threat that bluff erosion posed to their homes and properties.  

Project Description & Proposed Activities: The Bluff Protection in Reach 10 project will investigate local 
conditions within the reach and engage local property owners to identify measures that they can take to 
reduce their risk of property loss and damage. The project will educate property owners on the 
processes contributing to bluff instability and arm them with resources to address their local conditions 
where possible. These could involve such measures as revetments to protect the toe of the bluffs, re -
grading of the bluffs, groundwater management, native planting on the slopes, redirecting surface water 
runoff, or property relocation. It may also include a public/private partnership similar to what residents in 
the City of Euclid entered into whereby p rivate property owners granted public easements on their 
property in order to fund stabilization projects.  

The scope of work will include an analysis of existing conditions, community and stakeholder 
engagement, and preparation of a detailed report documenting measures that property owners can take 
to stabilize the bluffs and protect their properties.  

Vulnerability Assessment:  �3�U�N���U�V�T�U���I�]�q�S�S�m���p�a���p�U�N���w�N�m�p���a�S�����a�_�_�N�A�q�p�¯�m���U�A�l�I�a�l���A�l�N���v�N�l�y���m�q�m�J�N�i�p�V�I�]�N���p�a��
erosion from severe storm events and erosion of the lake bed.  

Resilience Strategies: Resiliency measures will include recommendations for revetments to protect the 
toe of the bluffs, re -grading of the bluffs, groundwater management, native planting on the slopes, 
redirecting surface water runoff, or property relocation.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $35,000 
2. Community/Stakeholder Engagement  $25,000 
3. Bluff Protection Report  $60,000 

Permitting:  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, as this proposed project is for data collection and planning activities, no 
permits will likely be required.  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  3 month s 
2. Community/Stakeholder Engagement  3 month s 
3. Bluff Protection Report  6 to 12  month s 

Anticipated Resiliency Outcome: The desired outcomes of this project include education to property 
owners along Lake Erie and ultimately stabilization of bluffs through a variety of measures on individual 
private property.  

Next Steps: The next steps for this project will include stakeholder and public agency engagement, 
analysis of existing conditions, and preparation of a report recommending actions to protect the bluff.  
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5.11  Turkey Creek Bluff, Ravine, and Riparian Stabilization  

Weighted MCDA Score:  4.09 (out of 5.00)  

GPS Coordinates: 41°58'26.12"N, 
80°31'51.86"W  

Background & Location:  Turkey Creek 
Metropark spans 602  acres along Thompson 
Road and Lake Road in Conneaut, Ohio, 
marking the northeastern tip of the state. Due 
to its remote location, the area remains 
largely difficult to access. The park includes 
236 acres of forested wetlands, supports rare 
plant and wildlife species, and offers three 
miles of Turkey Creek shoreline �¨renowned 
for its exceptional trout fishing (Ashtabula 
County Metroparks 2017). The park is 
situated within an undeveloped section of the 
Lake Erie shoreline. Here the bluffs, which 
can reach heig hts of up to 40 feet, are 
composed of glacial till overlain by layers of 
glaciolacustrine clay, silt, and sand. Offshore, 
the shale bedrock is thinly covered with sand 
and gravel.  

One notable feature in the center of this 
reach is Turkey Creek. Flanking both sides of 
the creek mouth, sand accumulations are 
present, providing some shoreline material. 
However, elsewhere along this stretch, 
beaches are either very narrow or vanish 
enti rely during periods of high lake levels. 
The absence of shoreline structures, 
combined with limited beach width, leaves 
the area vulnerable to active erosion (ODNR 
2020a). Wave action aggressively erodes the 
base of the bluffs, while excess surface and 
gro undwater at the top compromise soil 
stability. This leads to slumping or mass 
sliding of the upper bluff layers, accelerating 

the retreat of the shoreline (ODNR 2020a). The ODNR Division of Geological Survey has tracked 
�m�U�a�l�N�]�V�_�N���l�N�J�N�m�m�V�a�_���A�]�a�_�T���%�U�V�a�¯�m���!�A�\�N�����l�V�N���J�a�A�m�p�‘���w�V�p�U���_�a�p�A�I�]�N���J�U�A�_�T�N�m���a�v�N�l���p�V�^�N���L�q�N���p�a���J�a�A�m�p�A�]��
development and fluctuating lake levels. From 1990 to 2004, recess ion rates in this area decreased from 
previous highs but still ranged from 0 to 5. 3 feet per year (Jones 2022). The most significa nt erosion 
remained concentrated just east of the Conneaut Harbor breakwater, where rates exceeded 1 foot and 
peaked at 5. 3 feet annually.  

During breakout sessions with staff from Ashtabula County Metroparks, they reported severe erosion 
events occurring on the bluffs just to the east of Turkey Creek resulting in the washing out of Lake Road. 
They also reported erosion issues in several of th e minor ravines along the shoreline.  

Figure 69. Turkey Creek Stabilization  
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Project Description & Proposed Activities: The Turkey Creek Bluff, Ravine, and Riparian Stabilization 
project will use nature -based strategies to restore up to 2,000 feet of lakeside bluff as well as an 
additional 1,200 feet of riparian and ravine environments.  

The project will begin with close coordination with Ashtabula County Metroparks and other stakeholders. 
A pre -application meeting with regulators will then be held. Field investigations will be conducted to 
confirm existing conditions. Using this reconnais sance, multiple project sites will be selected based upon 
the effectiveness of nature -based stabilization techniques at each area and the potential benefits to the 
environment and critical infrastructure. Further site investigations will be conducted at th e selected sites. 
This will entail both an above ground survey as well as a bathymetric survey of below water conditions. 
Fluvial modelling will be conducted to predict the behavior of Turkey Creek during various 
conditions/seasons. Final design/engineering plans will be prepared for the selected sites and 
restoration measures constructed.  

The scope of work for this project will include: an analysis of existing conditions; field inspections of bluff, 
ravine, and riparian conditions; project site selection; topographic/bathymetric surveys; fluvial modelling; 
stakeholder engagement; preparatio n of preliminary/final engineering plans; permitting; construction/ 
and monitoring during the establishment phase.  

Vulnerability Assessment:  The bluffs and ravines east of Conneaut Harbor are very susceptible to 
erosion from future severe storm events and the lowering of the lakebed.  

Resilience Strategies: Resiliency measures will include bluff stabilization measures such as groundwater 
management, native plantings, and revetments, as well as ravine and riparian corridor restoration 
through nature -based stabilization strategies.  

Costs:  Project costs will include the following:  

1. Analysis of Existing Conditions  $60,000 
2. Stakeholder Engagement  $15,000 
3. Site Selection $25,000 
4. Engineering Plans  $160,000  
5. Permitting  $90,000 
6. Construction  $1.75 million to $2.25 million  
7. Monitoring  $60,000 

Permitting  Federal, state and local permitting will be evaluated during the engineering and design 
phase of the project. However, based on funding sources, potential impacts, and likely restoration 
activities, the permits this project will likely require are:  

�x NEPA compliance, likely due to receiving federal funds.  
�x SHPO and THPO coordination for compliance with the NHPA  
�x Nationwide Permit (USACE) 
�x 401 Water Quality Certification (ODNR)  
�x Shore Structure Permit (ODNR) 
�x Coastal Management Consistency Certification (ONDR)  
�x Wetland Permitting (OEPA)  
�x T/E Species Assessment/Review (ODNR) 
�x Building Permit (Conneaut)  
�x Stormwater Pollution Prevention Plan (Conneaut)  

Timeline:  A preliminary schedule for these activities is:  

1. Analysis of Existing Conditions  6 month s 



 

 
84 CPA�ôCoastal Resilience Plan 

2. Stakeholder Engagement  1 month  
3. Site Selection 1 month  
4. Engineering Plans  6 month s 
5. Permitting  8 month s 
6. Construction  16 month s 
7. Monitoring  36 month s 

Anticipated Resiliency Outcome: The desired outcomes of this project will include recommended 
actions to Ashtabula County Metroparks for stabilizing Turkey Creek as well as the bluffs and ravines in 
Turkey Creek Metropark.  

Next Steps: The next steps for this project will include pre -application meetings with regulators, 
stakeholder engagement, topographical/bathymetric survey of the site, field inspection, fluvial modelling 
of the stream flow, site selection, design/engineering of const ruction documents, preparation of permits, 
construction of improvements, and monitoring of vegetation establishment.  
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6 MONITORING & ADAPTIVE MANAGEMENT  
Monitoring and adaptive management are essential components of successful coastal resilience projects. 
Together, they provide a structured approach for tracking progress and identifying when adjustments 
may be needed. Even well -designed projects can encoun ter unexpected changes in environmental 
�J�a�_�L�V�p�V�a�_�m���A�_�L���l�N�m�q�]�p�m�•�����S�p�N�l���A���i�l�a�[�N�J�p���U�A�m���I�N�T�q�_�‘���^�a�_�V�p�a�l�V�_�T���U�N�]�i�m���V�L�N�_�p�V�S�y���U�a�w���w�N�]�]���V�p�¯�m���i�N�l�S�a�l�^�V�_�T�‘��
while adaptive management helps make informed adjustments to keep the project on track. This 
approach helps ensur e that resilience efforts continue to meet their goals and provide long -term 
benefits.  

6.1 Monitoring  

Monitoring is the process of collecting information over time to understand how well a project is working. 
�"�a�_�V�p�a�l�V�_�T���i�l�a�T�l�A�^�m���A�l�N���L�N�m�V�T�_�N�L���p�a���^�A�p�J�U���N�A�J�U���i�l�a�[�N�J�p�¯�m���T�a�A�]�m�‘���m�V�|�N�‘���A�_�L���]�a�J�A�p�V�a�_�•�����a�^�^�a�_��
monitoring activities for coastal resilience projects may include tracking plant survival and growth, 
checking erosion control features, observing water movement, and documenting how wildlife is using the 
area. The frequency and length of monitoring may depend on the type of project and site conditions but  
typica lly begin soon after construction and continue until key goals are met, which may take months or 
years. Often, monitoring involves more frequent visits in the early stages to make sure things are on track, 
followed by less frequent check -ins as the site stabilizes. Consistent, organized data helps partners track 
progress, report results, and plan ahead.  

6.1.1  Types of Monitoring  

Monitoring activities generally fall into two categories: quantitative and qualitative. Quantitative 
monitoring involves collecting measurable data, such as plant cover percentages, water quality levels, or 
species counts. These metrics help track trends o ver time and evaluate whether the site is meeting 
ecological goals. Qualitative monitoring, on the other hand, focuses on observations that describe how 
the site looks or functions, such as visual assessments of erosion control or anecdotal notes about wi ldlife 
use. Both approaches are often combined to better understand how a site is progressing. The type of 
monitoring selected should be guided by subject matter expertise, relevant scientific literature, or 
specific regulatory requirements that outline wh ich metrics must be tracked for compliance. Whichever 
monitoring metrics are selected, they should be collected in a systematic, repeatable fashion so data can 
be compared over time. Examples of monitoring metrics are provided in Table 9.  

To evaluate progress, monitoring metrics should be 
assessed against clear success criteria established 
during the project design phase. These criteria may 
include physical, biological, or functional 
benchmarks that indicate whether the project is 
meeting i ts goals or if additional actions are needed. 
For example, if the goal of revegetation is to 
establish native plants where erosion had occurred, a 
success criterion may be achieving and maintaining 
80-percent native plant cover by the third growing 
season. 

Figure 70. Aquatic Species Monitoring  
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Table  9. Example Monitoring Metrics  

Monitoring Focus  Quantitative Examples  Qualitative Examples  

Vegetation  Percent cover, plant survival rate  
Visual signs of plant health, notes on 
invasive species 

Wildlife use  
Number of species observed, 
frequency of sightings  

Presence of tracks, calls, or other 
behavioral cues  

Hydrology  Water level changes, flow rates  
Observations of ponding, drainage, 
or saturation  

Erosion control  
Erosion pin movement, sediment 
depth  

Visual stability of slopes, signs of 
washouts 

Public use and safety 
Visitor counts, trail wear 
measurements  

Feedback from park staff or 
community members  

 

6.1.2  Monitoring Tools  

Tool selection is key to effective monitoring. In some cases, low -tech methods such as printed data 
sheets, basic observation forms, or photo documentation offer advantages like cost savings, simplicity, 
and ease of use for a wide range of participants. Th ese tools are especially useful when engaging 
community members in data collection, also referred to as community science. In other situations, 
meeting regulatory requirements or tracking detailed ecological changes may require more advanced 
tools, includi ng GPS-enabled devices, remote sensors, or digital data platforms. The best approach 
balances project goals, available capacity, and the level of precision needed to evaluate outcomes.  

6.1.3  Monitoring Roles and Data Management  

Clear roles and responsibilities help ensure that monitoring activities are carried out consistently and that 
the information collected leads to meaningful outcomes. Project partners, such as local agencies, 
nonprofit organizations, or contracted specialis ts, may be assigned to lead data collection, review results, 
or oversee reporting. Regardless of the collector, define where that information will be stored, who will 
have access to it, and how it will be used to support project goals. This may include usi ng data to adjust 
site management, meet regulatory requirements, inform future projects, or share progress with the 
community. Keeping well -organized records, including photos, field notes, and summary reports, 
supports transparency, promotes collaboration , and ensures the information remains useful over time.  

6.2 Adaptive Management  

Coastal environments are constantly changing due to shifting shorelines, climate change, population 
growth, and local land use activities. Adaptive management is the process of responding to these 
changes to keep the resilience project on track. It follows  a simple cycle: set goals, monitor progress, 
review results, and make adjustments. This approach helps project teams respond to real conditions on 
the ground rather than relying on assumptions made during early planning stages.  

The adaptive management process follows a simple cycle: set goals, monitor progress, review results, 
and adjust as needed. This allows a project team to make decisions based on current conditions months 
or years after implementation, rather than relying on  fixed assumptions.  
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Adaptive management in action may not look the same for 
every project, and will largely depend on the project 
scope, scale, and adjustments needed. For example, a 
living shoreline project like the one proposed for 
Canadian National may involve planting nat ive vegetation 
to reduce wave erosion and filter industrial runoff. If a 
severe or untimely storm season causes erosion in 
previously stable areas, the adaptive response may include 
reinforcing vulnerable sections, adjusting planting 
methods, or modifying  the design to better withstand the 
new conditions. These changes help keep the shoreline 
stable and the project on track.  

6.2.1  Decision -Making  

For adaptive management to be effective, project roles 
must be clearly defined from the outset. Assigning 
responsibilities early builds trust among team members 

and helps avoid delays when responding to changing conditions. Key roles include identifying who will 
collect and review monitoring data, determine whether changes are needed, and make final decisions 
about adjustments. Local partners, contractors, and age ncy representatives may each take on different 
parts of this process. Community input can also be valuable, especially when local knowledge or site use 
influences project success.  

A critical role is assigning someone to track regulatory obligations. This individual or group should be 
familiar with applicable permits and requirements and able to flag when proposed changes could trigger 
compliance actions. Any adjustments to the proje ct should be reviewed against existing permits, 
regulations, and funding agreements to ensure continued compliance.  

 

  

Figure 71. Adaptive Management Process  
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7 CONCLUSIONS & RECOMMENDATIONS  
Drawing from the preceding strategies and practices, effective  coastal resilience planning requires both 
robust data management and adaptive, collaborative approaches. Consistent monitoring, well -defined 
roles, and transparent decision -making frameworks have emerged as pillars of project success. The 
adaptive managem ent cycle empowers teams to respond dynamically to evolving environmental 
conditions, ensuring interventions remain aligned with real -world challenges rather than static forecasts. 
By engaging l ocal partners, agencies, and the broader community, projects benefit from diverse 
expertise and local knowledge, fostering trust and streamlining the path from observation to action.  

Looking ahead, it is essential to maintain the momentum established throughout this process. Project 
partners should continue to prioritize the organization and accessibility of monitoring data, routinely 
revisiting site management strategies to reflect up dated findings and regulatory requirements. Proactive 
engagement with regulatory frameworks ensures that compliance remains at the forefront, minimizing 
delays and safeguarding funding streams.  

To further strengthen resilience planning, it is recommended that stakeholder engagement be 
deepened, especially as adaptive management decisions arise. Regular opportunities for feedback, 
knowledge sharing, and capacity building will help cultivate a sens e of ownership and long -term 
stewardship among residents and partner organizations. Continued professional development and 
training for data collectors and decision -makers will help maintain high standards for project 
implementation.  

Finally, the success of adaptive management hinges on securing diverse funding opportunities and 
forging new collaborations. The Conneaut community and stakeholders are proponents of this Resilience 
Plan and have a strong desire to continue to fund these projects through future grant funding 
opportunities. The projects were chosen from a universe of projects based on the high -level technical 
feasibility analysis evaluated in the MCDA matrix. Two of the highest scoring projects were recently 
selected, and CPA applied for NCRF grant funding in July 2025 for the 60%+ engineering design and 
permitting phase. These projects are the Marina Drive Reconstruction and Constructed Wetland Project 
(Ranked #1) and the Bluff Protection in Reach 10 (Ranked #4). The #4 proj ect was chosen to continue 
funding at this time as the #2 and #3 projects (the Wetland Park and Boardwalk Project and the Bank 
�1�p�A�I�V�]�V�|�A�p�V�a�_���A�p��� �N�]�m�N�y�¯�m���0�q�_�‘���l�N�m�i�N�J�p�V�v�N�]�y� �‘���w�N�l�N���L�N�p�N�l�^�V�_�N�L���I�y���p�U�N�����-�����A�_�L���p�U�N�V�l���p�N�J�U�_�V�J�A�]���p�N�A�^���p�a���I�N��
best funded when the econ omic development work of expanding the Conneaut Marina occurs, likely 
starting in 2027.  

During the development of this Coastal Resilience Plan and outreach efforts, the CPA and the City of 
Conneaut were notified by the ODNR of the opportunity to create a Special Improvement District (SID). A 
SID in the state of Ohio is a mechanism that allows  property owners within a defined geographic area to 
band together and fund public improvements or services that benefit the area (enabled by Ohio Revised 
Code Section 1710). The City of Euclid Ohio created a SID called the Downtown Euclid Improvement 
Corp oration (DEIC), focused on enhancing, protecting, and maintaining the downtown area. A SID can 
�A�L�v�A�_�J�N���l�N�m�V�L�N�_�p�¯�m���J�a�A�m�p�A�]���m�N�J�q�l�V�p�y���I�y���^�A�\�V�_�T���^�a�l�N���A�v�A�V�]�A�I�]�N���m�p�A�p�N���A�_�L���]�a�J�A�]���S�q�_�L�V�_�T���m�a�q�l�J�N�m���S�a�l��
engineering, design, and construction of  Nature -based Solutions (NbS). For towns like Conneaut, 
forming a SID is a powerful way to build climate resilience from the ground up while engaging local 
stakeholders and leveraging public -private funding opportunities. The CPA, in partnership with the City, 
are proposing to as sist residents in organizing and petitioning for the creation of a SID as part of the on -
going resilience efforts within Conneaut.  

���p���V�m���l�N�J�a�^�^�N�_�L�N�L���p�U�A�p�����-���‘���…�€�•���ƒ�¯�m�‘���A�_�L���i�q�I�]�V�J���A�T�N�_�J�V�N�m���p�A�\�N���a�_���p�U�N���A�L�L�V�p�V�a�_�A�]���i�l�a�[�N�J�p�m���a�q�p�]�V�_�N�L���V�_���p�U�V�m��
Plan and apply for funds through other grants in the region. Other grant funding sources include The 
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Great Lakes Restoration Initiative (GLRI), The Lake Erie Protection Fund Grant, Ohio Coastal Management 
Program, H2Ohio, Lake Erie Ohio Communities & Coastal Resiliency Grant, and the Lake Erie Community 
Grant to name a few. More information can be found on the following websites.  

�x https://www.epa.gov/great -lakes-funding/great -lakes-restoration -initiative -glri   
�x https://lakeerie.ohio.gov/funding -oportunities/welcome  
�x https://ohiodnr.gov/buy -and-apply/apply -for-grants/grants/cmag   
�x https://h2.ohio.gov/about -h2ohio   

By leveraging grant programs, forming strategic partnerships, and fostering public -private cooperation, 
coastal communities can create resilient, sustainable solutions that address both current needs and future 
uncertainties. As projects progress, delibera te documentation and transparent reporting will not only 
sustain accountability but also inspire broader adoption of proven approaches across the region.  

With these recommendations in place, the path toward climate -resilient coastal environments is both 
achievable and sustainable, supporting vibrant communities and ecological integrity for generations to 
come. 

  

https://www.epa.gov/great-lakes-funding/great-lakes-restoration-initiative-glri
https://lakeerie.ohio.gov/funding-oportunities/welcome
https://ohiodnr.gov/buy-and-apply/apply-for-grants/grants/cmag
https://h2.ohio.gov/about-h2ohio
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