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EXECUTIVE SUMMARY 

This report examines the electrification potential of ferries operating in the Great Lakes St. 
Lawrence maritime transportation system, focusing on current initiatives and future prospects.  

Several notable projects illustrate the feasibility and benefits of ferry electrification. For 
instance, the Marilyn Bell I in Toronto and the Chippewa in Michigan have been successfully 
converted to electric propulsion, supported by government grants and innovative funding 
models. Additionally, newly built electric ferries like the James V. Glynn and Nikola Tesla in 
Niagara Falls showcase technological advancements adapted from European models. 

Guiding principles emphasize the systemic approach needed for ferry electrification, involving 
vessels, docks, mariners and electric grid infrastructure. This approach acknowledges the 
substantial costs involved, typically in the millions of dollars per vessel, often necessitating 
diverse funding sources and governmental support. 

Stakeholders were asked to rank important criteria for ranking ferry prospects and a literature 
review was completed to identify criteria cited for completed projects.  

 

These criteria were used to rank the 127 ferries identified in the study region. This desk 
reference analysis identified six ferries as strong potential candidates for early electrification: 

1. MV Nichevo II - Bayfield and Madeline Island, Wisconsin 
2. MV Huron - St. Ignace to Mackinac Island, Michigan 
3. MV Charlevoix - Crossing South Arm of Lake Charlevoix to Ironton, Michigan 
4. MV Anna May - St. Ignace to Mackinac Island, Michigan 
5. MV Glenora - Glenora and Adolphustown, Ontario 
6. MV Howe Islander - Mainland to Gillespie’s Point East End of Howe Island, Ontario 
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Since this was a desk reference, only a limited number of ferry operators were contacted to 
confirm published information about the vessel registrations. Discussion with relevant parties 
should be the next step. The owner may, for a variety of reasons, be interested in electrification 
but may want to convert or replace a vessel different from the one proposed in this study. If the 
parties are interested in electrification, then a concept of operation and an engineering analysis 
for the vessel, dock, charging station and operations should follow. If public funds are being 
used, a benefit-cost analysis will also be needed to assess the long-term viability of the 
investment.  

Recommendations for future work include: 

1. Develop a concept of operations document for the top six prioritized ferries to identify 
duty cycles, loads, schedules, maintenance windows, power needs and design a plan 
comparing net-zero emissions to a hybrid model. The process developed by Quebec to 
assess which three ferries they are going to electrify needs to be explored and 
integrated into the concept of operations.  

2. Host a workshop at Canadian or U.S. trade conferences to raise awareness, explore the 
operator’s perspective and assess project readiness for ferry electrification and 
alternative fuels. 

3. Prepare a Strategic Grant Funding Plan focusing on securing federal, state and private 
sector investments to repower the prioritized ferries. 

4. Organize a trade mission to Europe with shipbuilders, vessel operators, academics and 
workforce development experts to gain insights into hybrid and net-zero ecosystems. 

5. Develop a subgroup of GSGP members to promote multi-State/Provincial partnerships 
and leverage federal grants for ferry electrification sustainability challenges. 

6. Collaborate with Mackinac Island Ferry Company and Michigan officials to electrify 
identified ferries, aligning with Michigan's Healthy Climate Plan and EGLE Fuel 
Transformation Program. 

7. Advocate for FTA ferry grant amendments to remove the mileage requirement for 
eligible applicants, expanding funding for shorter ferry routes benefiting from 
electrification. 

8. Advocate for NEVI funding amendments to include a 5-10% set aside for marine 
transportation projects, supporting essential ferry operators in electrification initiatives. 

While challenges such as infrastructure readiness and financial viability remain, the 
electrification of ferries operating in the Great Lakes St. Lawrence maritime transportation 
system presents a promising avenue for reducing emissions and advancing sustainable marine 
transportation in the region. 
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WHAT IS A FERRY? 

A ferry is a vessel used to transport passengers and/or vehicles across a body of water on a 
regular, frequent basis. Ferries can range from small boats carrying passengers across a harbor, 
lake or river, to large sea-going ships carrying passengers, cars, trucks and other heavy cargo 
across longer distances where overnight sleeping accommodations are required. 

Generally, the following are not included in the definition of “Ferries”: 

• Vessels without a regular schedule. 
• Vessels carrying only unaccompanied freight vehicles, e.g., RoRo freight vessels. 
• Vessels on routes greater than 48 hours  
• Vessels used primarily for purposes other than the transport of passengers/vehicles, 

e.g., cruise ships. 

The map below shows Great Lakes and St. Lawrence ferry routes.  

 

Figure 1: Great Lakes St. Lawrence Ferry Routes 

What Roles Do Ferries Play in the Great Lakes St. Lawrence Region? 

Ferry operations are unique and play a valuable role in connecting people to places that otherwise may 
not be accessible. Ferries may be part of a transit system or may play a role in the continuance of motor 
vehicle transportation along state/provincial highways where bridges do not exist. Ferries are useful to 
Tribal nations and for the National Park Services because they support access to remote areas where the 
construction of bridges or permanent structures may not be economically viable. The US National Park 
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System supports 33 water-based systems in 25 National Parks, 2 are based in the Great Lakes St. Lawrence 
system. Tribal nations also operate a ferry on the system. The short list below identifies some of the roles 
that a ferry system may support.  

Connec�ons:  Ferries on the Great Lakes and St. Lawrence primarily connect various points 
between the United States and Canada, as well as islands within the lakes themselves. 

Access:  They provide essen�al access to islands such as Mackinac Island in Lake Huron, Beaver 
Island in Lake Michigan and the Toronto Islands in Lake Ontario. 

Historical Significance:  Some ferries on the Great Lakes and St. Lawrence have a significant 
historical background, da�ng back to the 19th century when they were crucial for 
transporta�on and trade. 

Ferry Classifica�on: Ferries on the Great Lakes and St. Lawrence range from small passenger-
only vessels to larger ferries capable of carrying both passengers and vehicles. 

Tourism:  Many of these ferries are popular among tourists for providing scenic views of the 
Lakes, River and their surrounding landscapes. 

Seasonal Opera�on:  Due to the harsh winters and ice condi�ons on the Great Lakes and St. 
Lawrence, many ferries operate seasonally, typically from spring to fall. 

Regulatory and Safety:  Ferries on the Great Lakes and St. Lawrence are regulated by various 
mari�me authori�es to ensure safety standards are met, especially considering the some�mes-
challenging weather condi�ons. 

Economic Impact:  They play a vital role in the local economies of the communi�es they serve, 
transpor�ng goods, services and tourists. 

Environmental Benefits:  Efforts are made to minimize the environmental impact of ferries on 
the Great Lakes and St. Lawrence, including reducing emissions and protec�ng water quality. 

Technological Advances:  Modern ferries on the Great Lakes and St. Lawrence may incorporate 
advanced naviga�on systems, eco-friendly engines and ameni�es to enhance passenger 
comfort.  
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I. Introduc�on and Overview 
Michigan Technological University completed a report on August 22, 2023, en�tled “Great Lakes 
Vessels That Operate Like Ferries: A Potential Path to Electrification.”  The report recommended 
further research to determine which exis�ng ferries within the region may have opera�onal 
profiles suitable for electrifica�on.  The objec�ve of this analysis was to prepare a 
comprehensive inventory of ferries opera�ng within the Great Lakes St. Lawrence Mari�me 
Transporta�on System and iden�fy five or more ferries with opera�onal atributes poten�ally 
suitable for future electrifica�on.  

 

Figure 2: Map of Study Region 

The study was limited to ferries opera�ng within the dark blue area shown in Figure 2. The 
study region includes the Great Lakes and St. Lawrence River upstream of Les Escoumins, 
Québec. No river ferry opera�ons were included.  

The Conference of Great Lakes St. Lawrence Governors & Premiers (GSGP) Regional Mari�me 
En�ty has iden�fied ferry electrifica�on as a key area for inves�ga�on. Figure 3 illustrates the 
2019 Great Lakes St. Lawrence Ship Emission Inventory. Although ferry emissions cons�tuted 
only 3.3% of the region's total emissions in 2019, electrifica�on projects within this subset of 
marine transporta�on systems could yield substan�al public benefits. These benefits include 
reduced emissions and noise, enhanced access and mobility. 

Ferry electrifica�on can entail significant ini�al costs, necessita�ng thorough considera�on of 
various facets of project development, power sources and opera�ng scenarios. Stakeholders are 
ac�vely seeking sustainable and innova�ve solu�ons. 
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2019 ICCT Great Lakes St. Lawrence Seaway Ship Emissions Inventory 

 

Figure 3: Great Lakes - St. Lawrence Seaway Ship Emissions Inventory 2019 

This report includes a methodology to evaluate the ferry inventory within the region as 
measured by publicly available data and through insights gained from public transporta�on 
leaders, trade associa�on experts and ferry operators on the Great Lakes. This document 
represents a snapshot of an industry opera�ng 127 ferries (including vessels in layup and on 
order). This analysis highlights important project atributes that align with public funding 
programs and will iden�fy a short list of five or more ferry projects to consider for future 
electrifica�on.  

Before undertaking a ferry electrifica�on project, assessing the power grid and conduc�ng an 
engineering study is essen�al to ensure project feasibility. A ferry operator interested in 
transi�oning to electrifica�on must also conduct a benefit-cost analysis to ensure that public 
benefits outweigh costs, par�cularly given the number of uncertain�es in projects of this 
nature. Power grid energy sources vary, and opera�onal condi�ons may require more power 
than electrifica�on can safely provide. Ul�mately, whether publicly or privately owned, a ferry 
operator must be willing to undertake this transi�on. This report serves as a desk reference 
exercise. No engineering work was undertaken, no electric grid sourcing capacity was evaluated 
and only public data sources were used in the methodology. Sixteen interviews were completed 
to document stakeholder insights from public planning agencies, trade associa�ons and public, 
non-governmental agencies to develop a data-driven priori�za�on process and an inventory of 
ferries opera�ng on the Great Lakes.  

II. Challenges and Benefits to Electrifying Great Lakes and St. 
Lawrence Ferries  

Most challenges in electrifying ferries are common to all ferry owners. However, there are also 
challenges that are unique to private and public owners, as well as key differences between U.S. 
and Canadian registered ferries. 
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A. Financial Challenges  
Repowering or replacing ferries for electrifica�on is expensive. The electrifica�on industry is 
rapidly evolving yet high ini�al costs remain a barrier. Repowering exis�ng ferries is financially 
daun�ng for many private owners without public funding. Publicly owned ferries do not require 
profitability but generally must cover opera�onal costs. Electrifica�on promises fuel savings 
over �me, offse�ng ini�al costs and providing environmental and other societal benefits. 

In compe��ve markets like Mackinac Island, raising fares to cover the costs of vessel 
electrifica�on risks losing price-conscious customers to compe�ng ferries. If fares do not fully 
cover the costs of chartering a replacement vessel during conversion, this expense adds to the 
overall conversion costs. Addi�onally, all bateries have a finite lifespan and will eventually 
require replacement. 

B. Electrifica�on by Repowering or New Build  
Repowering:  
Ferries opera�ng in the Great Lakes and on the St. Lawrence River, with their freshwater 
environments, o�en have durable steel hulls that can last for decades. However, older hulls may 
limit the installa�on of new engines and may suffer from metal fa�gue in structural members 
that are difficult to inspect. Repowering a ferry is a �me-consuming process, during which the 
ferry may be out of opera�on for a year or more. This revenue loss can be significant and may 
deter operators from pursuing electrifica�on unless a replacement vessel can operate on the 
route during the repowering process. For islands dependent on ferry service for essen�al 
services, the loss of a ferry during conversion could present insurmountable challenges. Even if 
a replacement ferry is available, if fares do not cover the charter costs, this expense further 
increases the conversion cost. 

Historically, from the 1940s to the 1960s, many Great Lakes vessels transi�oned from coal to oil. 
Repowering an older vessel benefits from already amor�zed capital costs. While new electric 
power charging outlets may be necessary, exis�ng docks in good condi�on may not require 
modifica�ons to accommodate the vessel. Repowering rela�vely newer ferries may not be cost-
effec�ve unless new energy costs are lower than current fuel and maintenance costs. In a rural 
ferry case study in North Carolina, it took eight years of opera�on to cover the ini�al cost of 
electrifica�on. Conver�ng exis�ng ferries presents challenges; each powerplant and its 
installa�on is unique, requiring costly engineering studies for each vessel. The individuality of 
each conversion must consider that spare parts, especially for equipment not impacted by the 
conversion, may be difficult to find. New systems may require special maintenance and crew 
training to familiarize workers with new opera�ng systems. During the life of the vessel, service 
use cases may have changed significantly. Increasing passenger and/or vehicle capacity may not 
be physically possible with the exis�ng hull. Improvements to hotel services (air condi�oning, 
heat, food services) may not be feasible within the exis�ng space, especially for ferries 
approaching 50 years old. 
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New Build: One of Kind or Classes of Ferries 
Construc�ng new vessels allows for leveraging advancements in shipbuilding technology, 
enhancing hotel services, passenger comfort, increasing capacity and improving safety systems. 
The total capital costs for new vessels are generally higher, some�mes significantly so, 
compared to repowering exis�ng vessels. Replacing ferries over 50 years old or in poor 
condi�on with new builds extends the ferry's useful life for decades and capitalizes on 
advancements in the field. Electric propulsion systems in new builds offer benefits such as 
reduced emissions, elimina�on of oil spill risks and poten�ally lower opera�ng costs. The high 
expense of new builds o�en stems from the common prac�ce of building one-of-a-kind vessels, 
each unique in size, design, equipment and some�mes building techniques. Designing and 
building classes of vessels, as seen in Great Lakes and ocean freight opera�ons in the twen�eth 
century, spreads development costs across mul�ple vessels, which mi�gates training needs, 
improves parts availability and lowers costs. 

C. Technology Adapta�on  
Fleet operators must choose between permanently installed bateries or swapping fully charged 
bateries for depleted ones. This decision involves complex considera�ons of marine 
engineering, naval architecture, opera�onal requirements and financial implica�ons. Both 
systems require dockside evalua�on and, poten�ally, reconstruc�on. The energy draw needed 
to supply electricity to repower ships may compete with other sectors using the same energy 
source, necessita�ng detailed analyses of energy supply, �ming of energy demand and charging 
dura�ons. The pros and cons of each system vary with vessel types and routes. Safety 
considera�ons are paramount in the selec�on process; for example, firefigh�ng systems aboard 
vessels may need updates to address poten�al large batery fires.  

Fixed Batteries  

Charging permanently installed bateries requires high-speed charging capabili�es and sufficient vessel 
down�me for adequate charging. Vessel schedules may need adjustment to accommodate charging 
needs. Dock systems must also be modified, and local power grids may need upgrades to meet increased 
electricity demands. Ideally, vessels would charge during off-peak hours when energy costs are lower, 
poten�ally reducing costs through peak shaving. Batery replacement can be challenging and costly, 
poten�ally hindering the adop�on of new batery technologies.  

Battery Swapping 

An alterna�ve to dockside charging involves swapping fully charged bateries for depleted ones. 
This system requires mul�ple sets of bateries, a vessel design that supports batery swapping 
(requiring shipboard or dockside cranes) and the ability to maintain limited electrical power 
while swapping occurs. Currently, this system is being implemented for the 295-foot inland 
cargo vessel Den Bosch Max Groen, which began opera�ng in the Netherlands in 2024. Zero 
Emission Services (ZES) is establishing a network of 1 MW charging sta�ons in the Netherlands, 
strategically located for batery recharging within three hours. Vessels exchange batery units 
rather than wai�ng for recharging to resume opera�ons. Advantages over dockside charging 



 
10 July, 2024 

include minimal vessel down�me, poten�ally no or minimal electric grid modifica�ons and the 
ability to u�lize low-cost off-peak electricity. Implemen�ng a logis�cal system is crucial for 
moving bateries between vessels and charging loca�ons.  

Hybrid System 
Diesel-electric systems, which have been in use for almost a century, u�lize diesel engines to 
power generators (gensets) that, in turn, power electric motors driving propeller sha�s. The U.S. 
Coast Guard's 140-foot Bay Class icebreakers on the Great Lakes have u�lized diesel-electric 
engines for decades. These systems eliminate gears, offering excellent power and control for 
naviga�ng icy waters. Hybrid systems combine bateries as the primary power source with a 
small diesel genset for recharging as needed. Ferries opera�ng during winter months may 
experience reduced batery life due to cold weather condi�ons. However, hybrid systems 
require readily available diesel and electric supplies.  

Cable Systems  
Denmark has pioneered a cable system for powering small ferries, poten�ally applicable to 
opera�ons like the Howe Cable Ferry and other ferries within the study area. This system 
eliminates the need for bateries, maintaining a con�nuous connec�on to shore power. 

 

Figure 4: Cable Ferry Application 

Terminal Changes 
Switching to electric or hybrid power requires modifica�ons to dock facili�es. Without significant 
structural changes, converted vessels can con�nue to operate from exis�ng docks and ramps with 
minimal modifica�ons to suppor�ng structures. Extensive hull modifica�ons in exis�ng vessels or new 
builds may necessitate substan�al changes to dock structures. Both fixed batery and batery swapping 
systems require designing and construc�ng dockside charging systems at one or more terminals based 
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on opera�onal requirements. Remote terminals may require upgrades to electrical grids to meet power 
demands. Safety systems, including firefigh�ng equipment, may require updates. A batery-swapping 
ferry necessitates a system for loading and unloading heavy bateries and a power source for opera�ng 
the system. Addi�onally, a charging sta�on located away from the terminal requires a logis�cal system to 
transport bateries promptly. 

D. Funding Challenges  
The cost of ferry electrifica�on includes investments in shore power systems, vessel and fleet 
retrofits or new builds, and ac�va�ng leadership or building poli�cal support to enact changes. 
These costs o�en exceed the means of ferry owners/operators, necessita�ng public funding. 
However, an�cipated fuel cost reduc�ons over �me can jus�fy these investments. Funding 
programs typically priori�ze: 

 Demonstra�on of Need 
 Demonstra�on of Benefits 
 Planning/Local Priori�za�on 
 Local Financial Commitment  
 Project Implementa�on Strategy 
 Technical, Legal and Financial Capacity 
 Posi�ve benefits which exceed project costs 

 
Poten�al funding sources include: public transit authority programs, highway funding for state 
or rural roads dependent on ferry services and U.S.EPA grants for vessel repowering or new 
purchases. State and Federal mul�modal transporta�on programs may fund projects suppor�ng 
Na�onal Park access, Tribal transporta�on, environmental goals and social jus�ce 
considera�ons. Ontario plans to publish a summary of new grant programs by year-end. 
 
U.S. States have established funding programs suppor�ng ferries and marine improvements, 
detailed in State marine transporta�on plans. Special funding earmarks o�en finance one-�me 
projects. The U.S. Department of Transporta�on's Mari�me Administra�on (MARAD) offers a 
grant directory lis�ng over 100 programs that may support marine transporta�on projects by 
funding infrastructure, ship financing, planning, economic development, technology, resilience, 
landside access, safety, sustainability, research and development. The Canadian federal 
government is studying marine transporta�on programs. Funding criteria o�en target specific 
loca�ons like States, regions, corridors, or environmental condi�ons such as non-atainment 
zones. Popula�on density criteria based on U.S. Census Bureau data may further define social 
and economic condi�ons in rural or urban areas. Loca�on considera�ons may include land 
control by Tribal na�ons or Na�onal Parks.  
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Figure 5: Types of Ferry Operations in the Region 

III. Inventory of Ferry Vessels  

A. The Great Lakes and St. Lawrence Seaway Ferry System Summary  
• There are 127 ferries in opera�on with five currently out of service or on order.  

Of these ferries, three are electrified.  
• There are 51 Canadian ferries; 41 of which are public and 10 are private. 
• There are 76 U.S. Ferries of which 62 are private and 14 are public.  
• The average passenger capacity of ferries opera�ng on the Great Lakes is 232.5 

passengers. 
• The average ferry vehicle capacity is 13.8 vehicles per ferry. 
• 74 ferry operators can carry cars, 53 ferries do not carry cars.  
• There are 79 seasonal ferries and 43 seasonal opera�ons with five ferries either in lay-

up/maintenance or in the delivery queue. 

Figure 6 below iden�fies the number of Great Lakes ferries built within each decade since 1910. 
Ferry construc�on peaked in the 1980’s. Twelve to fi�een ferries have been added each decade 
since. U.S. Shipbuilding capacity may slow the adop�on of new vessels. Figure 6 also shows the 
inventory of ferries by passenger capacity. Ferries with passenger capacity of 101-200 are the 
most popular build.  
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Figure 6: Distribution of Regional Ferries by Age and Capacity 

B. Data Sources  
Three sources were used to iden�fy the ferry opera�on within the 
study area.  

 2023 Greenwood’s Guide to Great Lakes Shipping which is the 
industry go-to. The National Census of Ferries compiled by Bureau 
of Transporta�on sta�s�cs, published in 2024. Finally, we contacted 
ferry associa�ons and each GSGP member State and Province to 
validate the list of ferries within their jurisdic�on. The Canadian 
Ferry Associa�on was contacted and has ferry informa�on, but it is 
not publicly available.  

 

C. Inventory Characteris�cs  
Vessel inventory characteris�cs are essen�al considera�ons when screening a ferry for 
electrifica�on poten�al. Ferry characteris�c profiles are grouped into two categories: 1) 
opera�onal and 2) loca�onal atributes. These atributes were considered when developing the 
ranking priori�es for ferry electrifica�on recommenda�ons.  

OPERATIONAL  

Route: Impacts regula�on and grant eligibility 
Interna�onal – between Canada and the U.S.  
Interstate or inter-provincial – between States or Provinces 
Intrastate or intra-provincial – within one State or Province 
 
Cargo – Impacts ferry size, docks and waterfront road access, passenger only or passenger and 
vehicles (truck weight limit may be a factor). 
  

Year Built 
GSGP 
Ferry's 

Passenger 
Capacity 

GSGP 
Ferry's

1910-1920 3 1-50 21
1921-1930 1 51-100 14
1931-1940 3 101-200 40
1941-1950 3 201-300 15
1951-1960 14 301-400 22
1961-1970 17 401-500 5
1971-1980 14 501-600 7
1981-1990 25 800-1000 4
1991-2000 15
2001-2010 15
2011-2020 12
2021-2024 7
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Operating season – Impacts vessel structure, regula�on and power if engaged in ice opera�ons. 
Year-round or Seasonal (not during winter months). 
 
Operating hours - Impacts ability to recharge an electric vessel. 
Con�nuous – Less than two hours in a port 
Limited – Two to four hours in a port 
 
Operating speed –: Impacts electrical power needs. 
High Speed – In excess of 20 mph/32 kmh 
Low speed – 20 mph/32kmh or less 
 
Ferry Class – Impacts cost of further studies 
Class - Ferries that are iden�cal in structure and power. 
Unique – one of kind ferry 
 
Age - Impacts onboard technology, condi�on of vessel and viability of repowering 
1 – Built a�er 2000 
2 – Built between 1980 and 2000 
3 - Built between 1960 and 1980 
4 - Built prior to 1960 
 
LOCATIONAL  

Ownership - Impacts financing and grant eligibility 
Private or public (vessels publicly owned but privately operated are classed as public) 
 
Terminal Location - Impacts road and power access 
Connec�on major urban areas (over a popula�on of 100,000) 
Connec�ng a major urban area to an urban loca�on 
Connec�ng rural areas (less than 10,000 people in each port)  
 
Operational Area – Impacts ferry size, design, regula�ons and personnel, and can be divided 
into Open Lake or Sheltered area (minimally impacted by lake swells or waves) and River. 
 
Ice Class – Ability to operate in ice season and condi�ons. 
 

Non-Attainment Area – In the U.S., determined by U.S. EPA based upon greenhouse gas 
emissions.  
 

Population – Number of residents, demographics and public access.  
 



 
15 July, 2024 

Access to Power Grid – While a cri�cal atribute, many variables exist and public data for each 
loca�on was not available.  
 

Organizational Readiness - Can be determined if the project is named in current public plans 
and is known to the public agencies in the opera�ng area and/or has been funded by other 
planning or development programs. 

IV. Inventory of Ferries  
An inventory of 127 ferries which operate on the Great Lakes St. Lawrence Mari�me 
Transporta�on System can be found in the appendix. This inventory was validated through the 
stakeholder interview process. The data for each vessel was used to rank the criteria the 
stakeholders iden�fied as most important to the ferry electrifica�on evalua�on.  

V. Stakeholder Interviews 

A. Stakeholder Interviews 
SIXTEEN STAKEHOLDER INTERVIEWS WERE COMPLETED  

The figure below lists the public transportation agencies responsible for marine 
transportation planning: Bi-State Government, Trade Associations, Ferry Operators and 
Owners. These organizations identified key considerations for electrification.  

Illinois DOT Ontario Interlake Steamship Company 
Indiana DOT Québec Washington Island Ferry 
Michigan DOT Great Lakes Port Associa�on La Pointe Ferry (Madeline 

Island Ferry) 
Minnesota DOT Canadian Ferry Associa�on Chris�an Island and Cedar 

Point Ontario Ferry  
Ohio DOT St. Lawrence Seaway Corp.  
Pennsylvania DOT Great Lakes Commission   

Figure 7: Stakeholders Interviewed 

Surveys were conducted in May and June of 2024. Consulta�ons were completed by phone and 
email. The survey comprised 30 ques�ons divided into four categories including comments and 
a single ferry recommenda�on: 

• Ferry Inventory Valida�on 
• Organiza�onal Capabili�es  
• Funding Resources 
• Input for Selec�on Criteria 
• Comments 
• Individual Ferry recommenda�on  
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B. Ferry Inventory Valida�on 
Sixteen stakeholders were asked to review and validate the ferry inventory and iden�fy ferry 
opera�ons with high electrifica�on poten�al. Each stakeholder was asked ques�ons related to 
their individual ferry program, or programs within their membership base or jurisdic�on. In 
cases where government units own ferry opera�ons on both the lakes and inland waterways, all 
comments were directed toward lake opera�ons. In cases where ferries serve two U.S. States, 
the ferry opera�on was only counted in the State in which the ferry vessel was registered.  

C. Organiza�onal Capabili�es 
There is a stark difference in State and Provisional capability when it comes to ferry programs. 
Ontario, Michigan and Wisconsin stand out as units of government that have developed 
significant exper�se in ferry ownership, management and program funding.  

Stakeholders were asked about the current level of transporta�on, environmental and transit 
planning ac�vi�es they are engaged in. Four States and one Province have a Marine 
Transporta�on System plan or are in the process of upda�ng one. These plans are primarily 
focused on landside marine infrastructure suppor�ng the transporta�on of cargo and 
passengers.  

Stakeholders were asked about their current ac�vity suppor�ng vehicle electrifica�on. The U.S. 
BIL legisla�on created the NEVI (Na�onal Electric Vehicle Infrastructure) program alloca�ng 
U.S.$5.4 billion to building EV (electric vehicle) charging infrastructure across the U.S. The funds 
will be allocated at the State level. Most States are alloca�ng NEVI funds through an RFP process 
for public and privately owned installa�ons. Most of the requirements for NEVI funding include 
specific loca�on criteria and specifica�ons on the type of EV chargers that can be installed. 
Installa�ons must be located within one mile/1.6 kilometers of designated corridors called 
Alterna�ve Fuel Corridors, typically along main highways. Approved installa�ons cannot be 
more than 50 miles/80.5 kilometers away from each other. Charging sta�ons must be capable of 
charging four vehicles at 150kW simultaneously. Any organiza�on interested in using NEVI funds 
must match 20%. While this program is eligible to support transit and publicly owned vehicles, 
this program has not been used for ferries. Wisconsin reported that two ferries that operate 
between Wisconsin and Michigan have expressed interest in ferry electrifica�on.  

States have sustainability responsibili�es within their organiza�ons, but this effort is typically 
outside of the transporta�on organiza�on of the State Government.  

D. Funding Resources 
All States have access to U.S. Federal Transit, Federal Highway and Na�onal Park transporta�on 
funding for which passenger ferries are eligible if they are publicly owned and meet program 
requirements. Michigan, Minnesota, Ohio and Wisconsin have marine transporta�on 
development grants which can be used by ports, private businesses and economic development 
interests to improve shoreside infrastructure. Many States have leveraged the Conges�on 
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Mi�ga�on and Air Quality (CMAQ) grant, the American Rescue Plan Act of 2021 (ARPA) grant 
funds and Diesel Emissions Reduc�on Act (DERA) funds, including the Volkswagen Setlement 
monies and other programs for which public ferries can apply. Minnesota, Michigan, Illinois and 
Ohio have programs in place to leverage federal funding. Private ferries must use “pass-through 
agreements” with public agencies to access State and federal funds in many programs. Other 
programs within State Departments of Transporta�on include Carbon Reduc�on Programs. 
Some men�oned the development of resilience improvement programs and federal funding 
matching programs used to leverage federal grant programs. Michigan is crea�ng a Mari�me 
and Port Facility department within its Department of Transporta�on, but this program is 
primarily focused on freight. One State men�oned a program that is available for shipbuilding 
facili�es, but it is not in use.  

Some States have alterna�ve funding and grant programs available to help with addi�onal costs. 
However, these programs typically focus on landside infrastructure. Each State in the Great 
Lakes region has this program in place. Wisconsin has provided shore power for a large boat 
builder that has recently expanded and has provided funding for the S.S. Badger to complete a 
planning study for electrifica�on. One State owns and operates a ferry. Both Provinces 
acknowledge public ownership of ferries.  

U.S. States were asked about tax credits for ferry opera�ons, and they are non-existent at the 
State level. There are tax credits for electric vehicle ownership and many States provide short-
line railroads with tax credits for �e replacement programs. Similar tax-credit programs for 
vessels could be developed at the State or Federal level.  

Ongoing funding for publicly owned ferries is provided by Ontario and Québec. LaPointe, 
Wisconsin, recently purchased a ferry opera�on to provide service to Madaline Island. The 
Harbor Commission felt that it was essen�al to provide a sense of stability for year-round island 
residents. Michigan, through the Department of Environment, Great Lakes and Energy, is 
providing ongoing funding for publicly owned ferries serving Mackinac Island. In general, the 
States noted that many of these support programs have been reac�ve in nature making it hard 
to plan. The Canadian Ferry Associa�on has contracted for a complete lis�ng of all ferry funding 
programs which is available for purchase. Ontario has commissioned a planning study to iden�fy 
funding programs for ferry development.  

E. Input for Selec�on Criteria   
The opinion research collected is not sta�s�cally valid but is representa�ve in understanding 
how public funding for ferry electrifica�on is currently viewed. The input received was valuable 
in the iden�fica�on and valida�on of how to begin to reduce the group of 127 ferries opera�ng 
within the Great Lakes St. Lawrence Mari�me Transporta�on System down to five or more 
candidates for poten�al electrifica�on. Before any projects move forward, the ferry operator 
should be contacted about their level of interest and a full engineering study should be 
performed to understand. Essen�al secondary screening should include: 
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1. Are the sources of energy for electrifica�on truly beter than hybrid fuel sources? 
2. Are the costs to bring electrifica�on to the dock cost effec�ve? 
3. Is there physical space on the dock and in the vessel to support electrifica�on?  
4. Is the energy grid capable of suppor�ng the draw for ferry electrifica�on? 
5. Is the public benefit greater than the public and private cost to support electrifica�on?  

F. State Comments  
States should be viewed as implementers of programs and projects. They expect that the ferry 
operators or regional authori�es will iden�fy the need and �ming for ferry electrifica�on. Many 
States feel that a Benefit-Cost Analysis should be completed to support ferry electrifica�on 
project priori�za�on. One State men�oned that to pursue this change in power source the 
benefits of electrifica�on must either reduce opera�ng costs or transit �me to jus�fy the 
expenditure. Organiza�onally, passenger and freight programs are o�en viewed via different 
lenses and while the same infrastructure may support both uses, planning and management can 
be located in different departments. This finding also applies to sustainability and resiliency.  

Many projects underes�mate the cost of bringing power from the u�lity substa�on to the dock. 
It was iden�fied that an intermediary/consultant may be helpful in nego�a�ng with the u�lity 
companies. States are in the early learning stages of vehicle electrifica�on, there are s�ll many 
unknowns in the process. Provinces men�oned that due to the cost and implementa�on 
uncertain�es, a public agency was essen�al to help guide the process and government should 
be in a leadership role. Private stakeholders seem to favor hybrid service models, especially in 
rough opera�ng environments. Operators indicated that they were ready to be responsible for 
the vessel from a plug-and-play perspec�ve, but they were not in a posi�on to coordinate 
power from the substa�on to the dock. They felt they could support a “plug and play” model if 
power was available on-dock. 

In most States, cargo infrastructure is funded before passenger or cruise infrastructure. Most 
States are in a posi�on to support terminals but not vessels. Funding typically goes to public 
projects before private projects and priori�zes a “worst first” strategy, typically found in public 
asset management. State funding in one State is available to ferries opera�ng less than 20 
miles/32.2 kilometers and funding for ferries connec�ng to public roads can also be priori�zed 
under U.S. FHWA funding. One State iden�fied that mail and UPS packages move on ferries 
within its jurisdic�on and should be considered a criterion for priori�za�on.  

States can play a key role as implementors, but one must start with a good project. States are 
looking for an applicant who has grant experience or a history in project management. States 
also want to know what type of support will be necessary to complete the project and if reserve 
resources are available in the event of unforeseen issues. To support a project, the State is 
interested in understanding the net benefit of the completed project. State funds have been 
earmarked or used to help projects of key interest.  
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There was no consensus about the best course of ac�on. Some prefer hybrid power, and others 
with limited experience preferred new build technology and long-term reliability. New 
technologies require new staff, training and a new workforce. It will take 5-10 years to establish 
a new fleet due to shipyard capacity. States are strongly in support of addressing U.S. EPA non-
atainment areas as early priori�es. The Great Lakes Region is home to many shipbuilders and 
auto companies and suppliers pioneering E.V. systems and supplies. The region also is a primary 
supplier of steel. Building new vessels would represent a tremendous economic benefit to the 
region.  

States are keenly interested in the issue of essen�al transporta�on services and non-atainment 
areas and suggested that these two criteria were of fundamental importance. 

G. Provincial Comments  
Ferry electrifica�on is expensive and there are many risks in the implementa�on process. 
Government leadership has the financial capabili�es necessary to address unexpected costs and 
project delays. Funding is available through a variety of sources in Canada and many programs 
vary by Province. Ontario is in the process of documen�ng all the sources of programma�c 
funds. Due to the large number of public ferries in Canada, there is a contractor dedicated to 
providing terminal services for mul�ple ferry operators. The U.S. does not have the scale of 
services yet to support this service. Ferries are funded primarily by public agencies in Canada 
and there are few programs for privately owned ferries in Canada. In Canada, ferry investment is 
primarily driven by popula�on area, yet there are dis�nc�ons between rural and remote areas 
with no other viable transporta�on access. The public agencies in Canada feel that it will take 
five to ten years to determine the benefits of electrifica�on due to the mul�tude of unknowns.  

H. Trade Associa�on, Operators and NGO Perspec�ves 
Age is not a factor when considering electrifica�on, according to operators and trade 
associa�ons; it is the cost of electrifica�on that is the biggest barrier. Many feel that 
electrifica�on is the responsibility of the government since it is a public ini�a�ve. Private 
operators do not have the funding to go fully electric without help from the government. 
Demand for service and a popula�on base should be a determinant of investment. Priority for 
electrifica�on should be given to year-round opera�ons. Some regional operators note that 
there are many electric grids s�ll supported by fossil fuels (coal, gas, etc.) and that the ferry 
powering decision of hybrid vs. fully electric power should be determined on a case-by-case 
basis. Some ferry operators ques�on the value of a full electric solu�on if they must rely on 
generators running fossil fuels as an auxiliary power source. Some rural ferries serving 
communi�es without highway alterna�ves do not feel that they are suited for the first round of 
electrifica�on.  

Operators report that the cost of electric ferries is beyond their reach and that the decision to 
electrify should be a place-based decision that recognizes the opera�ng condi�ons as well as 
the availability of a reliable and cost-effec�ve power supply. Each applica�on needs to consider 
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the use case before they can decide to electrify. Not every operator will be able to easily adapt 
to electrifica�on. It will take �me to rebuild a boat if that is the best choice and many operators 
do not have a spare boat to put in service while a ferry is being retrofited. Areas that are prone 
to heavy ice in the winter may not be good candidates for electrifica�on.  

Recommenda�ons suggest star�ng with where shore power is available and doing the easy 
projects first, with small opera�ons and small communi�es. Government will have to step in if 
small private operators do not have the funding. The biggest issue will be the cost to electrify 
and the capability of the operator to fund the project. An opera�on that has mul�ple vessels is 
preferred so that service can con�nue during the electrifica�on retrofit.  

I. Stakeholders’ Individual Ferry Recommenda�ons: 
The following list of quan�ta�ve and qualita�ve recommenda�ons was received. Some ferries 
were men�oned by the stakeholders and are listed in no par�cular order. Other atributes were 
o�en men�oned by Mul�state and Trade Associa�ons. This list reflects strong regional 
preference without any formal capability analysis. Not every stakeholder responded.  

 

Quan�ta�ve Responses Qualita�ve Responses 
3 Votes Kelley Island (OH) (Private) Do the easy ones first 
2 Votes S.S. Badger (MI-WI) (Private) Worst air atainment areas first   
Ironton Cable Ferry (MI) (inland)  Priori�ze year round first  
Howe Island (ON) (Recommended) Focus on organiza�onal readiness  
Madeline Island (WI) (Recommended) Upgrade ferries that carry mail (U.S. FHWA 

Eligible)  
Figure 8: Stakeholder Quantitative and Qualitative Responses 

VI. Priori�za�on Criteria  
Since ferry electrifica�on is beyond the financial reach of nearly every private ferry operator and 
many public operators, public funding via grants, loans, public program fees or public-private 
partnerships is o�en necessary. As we approach ferry electrifica�on, we must understand the 
complexity of the networks needed to support the service, which includes electrifica�on energy 
sources, landside terminal modifica�ons to support the vessel, vessel modifica�ons and systems 
to support electrifica�on and opera�onal systems and backups to support naviga�on.  

 

Figure 9: Ferry Prioritization Process 
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A. Criteria Development 
The selec�on criteria for ranking the 127 ferry opera�ons within the Great Lakes St. Lawrence 
Mari�me Transporta�on System was driven by the States and Provinces primarily because it has 
been iden�fied that the electrifica�on process cost is beyond the reach of most private ferry 
operators and because most of the funding programs are only available for public 
agencies/public projects.  

Each of the GSGP member States and Provinces was contacted to provide input about marine 
and energy programs available to support the electrifica�on of passenger vehicles and marine 
ferry opera�ons within their region. Addi�onally, vessel operators, trade associa�ons and NGOs 
were asked for their input about essen�al criteria to evaluate a ferry for priori�za�on of funding 
for electrifica�on.  

Stakeholders were asked to consider the Canadian and U.S. State and Provincial funding 
programs available and the applicant types and project eligibility in their region. These public 
and private par�cipants were asked to consider the goals and merit criteria for popular funding 
programs and were asked to iden�fy the top five essential criteria out of a lis�ng of 12 
atributes. Each of the top five atributes was ranked and then weighted. Public data from the 
ferry inventory was then used to score the ferries against the short list of weighted atributes. 

B. Ranked and Weighted Stakeholder Criteria for Ferry Selec�on  
The figure below depicts the results of the Stakeholder Criteria Recommendation which is 
ranked from #1 (most important) to #5 (least important). The results of this exercise are 
shown below.  

 

#1
• Ferry Ownership - Publicly Owned

#2
• Age of Ferry - Worst First 

#3
• Demand for Essential Service - Year Round

#4
• Non- Attainment Area 

#5
• Organizational Readiness - A Good Project 

Figure 10: Stakeholder Prioritized Criteria 
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C. Priori�za�on Process Applied to Ferry Inventory  
The following steps were undertaken to rank and priori�ze the inventory of 127 ferries based on 
the Stakeholder ranked and weighted criteria.  

Step 1 – Reduced 72 private vessels from the ferry inventory of 127 total units. 

Step 2 – Eliminated all public ferry vessels less than 50 years of age. 

Step 3 – Deleted any ferry opera�on that was seasonal in nature. 

Step 4 – Priori�zed ferries which operated in non-atainment areas.  

Step 5 – Priori�zed Organiza�onal Capacity – Operators who have previously been awarded 
grants or States or Provinces with funding programs to support Marine Transporta�on Systems 
and operate their own ferry opera�ons were ranked the highest. 

Figure 11 below shows the highest-ranked ferries based on this methodology in “Criteria Based 
Priorities” or Group 1. Group 1 represents the composite ranking formula informed by the 
sixteen stakeholders who represented Public Agencies, Operators and Trade Associa�ons. This 
group favored a Benefit-Cost approach which tended to favor non-atainment zones and 
popula�on centers in the criteria put forward. 

Group 2 was informed by a literature review that focused on desk reference work, which looked 
for news stories, journal ar�cles or other current events sources that have captured ferry 
electrifica�on ac�vi�es around the world. A second set of evalua�on criteria was developed 
from these ar�cles and was used to rank the ferry database by a set of common and unique 
atributes to populate. A set of high-ranking ferries populates Group 2, labeled as the 
“Literature Priority Group”. Group Two results are more focused on cost considera�ons and an 
opera�onal focus. 

The Group 3 block labeled “Survey Priorities” was populated by answers to the last ques�on on 
the stakeholder survey which asked each stakeholder to iden�fy an individual ferry that they 
would like considered for reasons not otherwise captured in the survey. This ranking is shown in 
figure 11 as “Survey Priorities” or Group 3. This group had mul�ple votes for the same ferry. 

Twelve ferry boats ranked in one or more of the three highly rated ferries for electrifica�on 
considera�on shown in Figure 11. The Howe Island Ferry was named by all three groups. The 
Glenora and Charlevoix ferries were both named by two groups. The S.S. Badger and Kelley’s 
Island ferries were named mul�ple �mes by individuals within the same group. The orange 
blocks in the age column note that is the oldest ferry in the State. No Na�onal Park ferries were 
men�oned. A ferry serving a Tribal region was highly ranked but was removed from the lis�ng 
due to a recent grant award to replace their older ferry. Three ferries in total were withdrawn 
from the scored inventory ranking due to a recent funding commitment to repower or replace a 
candidate ferry. 
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D. Ferries Ranked by Stakeholder Priori�es 

 

Figure 11: Ferries Ranked by Stakeholder Priorities (Shaded Vessel Names were mentioned multiple times. The Orange/Gold color 
represents the oldest vessel in the state ferry inventory) 

E. Literature Reviews Showcasing Ferry Electrifica�on Criteria 
A literature review of ferry projects was completed based on a desk reference analysis and 
showcases projects that have completed preliminary planning work. The insights from this 
analysis, in some cases, agree with the stakeholder interview findings and, in other cases, 
iden�fy alterna�ve choices. Both perspec�ves are valid, and this highlights the complex process 
of coordina�ng stakeholder collabora�on.  

I. Sources of Public Funding  
The Marilyn Bell I based in Toronto, Ontario, is owned by the Canadian federal government and 
has been converted to electric propulsion with support from PortsToronto. This ferry operates 
on a short route delivering passengers, vehicles and supplies to Billy Bishop Toronto City Airport. 
The Marilyn Bell I was built in 2009 and converted in 2021 to be the first completely electric 
lithium-ion ferry in Canada, powered by 100 percent renewable wind and solar energy through 
a partnership with Bullfrog Power. The C$3.8 million conversion cost was covered by proceeds 
from an airport improvement fee added to depar�ng airline passengers' �cket prices. 

Stakeholder 
Priorities 

Registry Vessel Name Ownership Capacity 
Pass

Capacity 
Auto

Operational 
Area 

Operating 
Season Age Terminal Locations 

CAN - Ontario Howe Island 
Foot Ferry

Public MTO owned Op 
Township of Frontenac 12 3 Sheltered Year-round 78

Howe Island, Ontario East End - Cable Ferry

CAN - Ontario Glenora
Public Government of 
Ontario 117 21 Sheltered Year-round 72

Glenora — Adolphustown, Ontario

CAN - Ontario
Quinte 
Loyalist

Public Amherst Island 
Ferry Service 117 21

River St. 
Lawrence Year-round 70

Amherst Island and Millhaven,  Ontario

US - Wisconsin Island Queen
Public Town of La 
Pointe, WI 150 15 Sheltered

Year round   
ice permitting 58

Bayfield to Madeline Ils / Apostle Islands

CAN - Quebec Lomer-Gouin
Public-Société des 
traversiers du Québec 590 54

River St. 
Lawrence Year round 53

Québec-Lévis - Urban

US - Wisconsin Nichevo II
Public Town of La 
Point, WI 150 10 Sheltered seasonal 62

Bayfield to Madeline Ils / Apostle Islands WI 

US - Michigan Huron
Private Star Line St. 
Ignace, MI 330 0 Open lake Year-round 71

Mackinac Island, St. Ignace, Mackinaw City 

US - Michigan
Charlevoix 
(Cable Ferry) 

Public Charlevoix 
Transportation 
Authority 28 4 Sheltered seasonal 98

Charlevoix Lake Ironton Michigan

US - Michigan Anna May
Private D/B/A Star Line 
St. Ignace, MI 150 0 Sheltered Year-round 77

Mackinac Island, St. Ignace, Mackinaw City 

CAN - Ontario Glenora
Public Government of 
Ontario 117 21 Sheltered Year-round 72

Glenora — Adolphustown, Ontario

CAN - Ontario
Howe Island 
Foot Ferry

Public MTO owned Op 
Township of Frontenac 12 3 Sheltered Year-round 78

Howe Island, Ontario East End - Cable Ferry

US - Michigan Badger* Private - Interlake 600 180 Open Lake seasonal 71 Ludington MI - Manitowoc WI 

US - Michigan
Charlevoix 
(Cable Ferry) 

Public Charlevoix 
Transportation 
Authority 28 4 Sheltered seasonal 98

Charlevoix Lake Ironton Michigan

CAN - Ontario
Howe Island 
Foot Ferry

Public MTO owned Op 
Township of Frontenac 12 3 Sheltered Year-round 78

Howe Island, Ontario East End - Cable Ferry

US - Ohio Juliet Alicia Private Kelleys Island Fe   149 0 Open Lake seasonal 55 Marblehead to Kelly's Island OH

US - Wisconsin Bayfield
Public Town of La 
Point, WI 150 25 Sheltered seasonal 72

Bayfield to Madeline Ils / Apostle Islands

*Multiple 
Votes

Criteria Based 
Priority 

Literature 
Review  
Priority 

Survey 
Priorities 
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The Michigan Department of Environment, Great Lakes and Energy (EGLE) Fuel Transforma�on 
Program (FTP) Part 2 has provided a U.S.$3.6 million grant to electrify the U.S. flagged ferry 
Chippewa built in 1962 and owned by Mackinac Island Ferry Company (MIFC), formerly Star 
Line. The conversion meets the policy goals of the Michigan Healthy Climate Plan. According to 
a 2024 study, Michigan’s climate plan is the only one of the Great Lakes States’ plans to address 
reducing the carbon footprint of ferries.  

The EGLE grant covers half the cost of the project, which includes installing 1.5 megawats in 
shore power infrastructure at the Mackinaw City ferry dock. Future electric power upgrades are 
also planned for the ports of St. Ignace and Mackinac Island. The ferry will operate seasonally 
between Mackinaw City and Mackinac Island. A�er conver�ng the MV Chippewa to electric 
power, MIFC intends to convert its other seven steel vessels that operate passenger or freight 
service to electric or electric hybrid. The company will evaluate the possible conversion of their 
high-speed ferries a�er the low-speed ferry conversion is completed.  

II. New Build Great Lakes Electric Ferries 
In 2019 and 2020, the James V. Glynn and Nikola Tesla were built by Burger Marine in 
Manitowoc, Wisconsin, as all-electric vessels to operate tours for Maid of the Mist in Niagara 
Falls, New York. These were the first large commercial electric propulsion vessels in the Great 
Lakes region. The vessels u�lized technology developed for European ferries and tour boats and 
were built in a U.S. shipyard. The vessels can carry 600 passengers on tours of the Falls.  

Since 2017, the Canadian Federal Government’s Na�onal and Regional Projects of the New 
Building Canada Fund has been working in partnership with the Ontario Ministry of 
Transporta�on on an electric ferry project. Two new hybrid electric ferries ordered by the 
Government of Ontario in 2018 to be built by Damen Shipyards Gala� in Romania were 
delivered in late 2021. The two ferries were constructed to provide year-round service. Amherst 
Islander II will replace the Frontenac II on the Millhaven Ferry Dock-Amherst Island route and 
the Wolfe Islander IV will take over from the Wolfe Islander III on the Kingston-Wolfe Island 
service. The new ferries carry significantly more people and autos than the older ferries. The 
new ice classed vessels are designed to be capable of fully electric operation but are also 
equipped with twin diesel generators to allow hybrid or full diesel propulsion.  

An innova�ve, fully automa�c integrated shore charging and mooring system developed by 
Wabtec Stemmann comes equipped with mo�on compensa�on to ensure a stable connec�on 
between the ferry and the shore even as charging of the bateries is carried out in rough waters. 
The system delivers six MW of power to allow charging to be completed in as litle as ten 
minutes. Charging occurs while loading/unloading passengers and lasts several trips, with a 
constant batery life of 80% during the approximately 20-minute ferry trips.  

The new ferries cost about C$94 million. New dock upgrades, training and shore connec�on 
installa�ons are addi�onal costs. Both vessels have had significant delays caused by dock 
construc�on issues, a lack of mariners and grid delivery of electrical power and mooring 
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systems. The Wolfe Islander IV started service in the summer of 2023, but as of March 2024, the 
Amherst Islander II had not yet carried a single passenger.  

III. Ferry Electrification Guiding Principles  

• Ferry electrifica�on requires a system approach (vessel, dock, mariners and electric 
grid). 

• Mul�ple par�es with relevant exper�se are involved in the process.  
• Public and private ferries are op�ons for electrifica�on.  
• Ferry electrifica�on will cost millions per vessel with funding generally needed from 

mul�ple sources. 
• Government is driving electrifica�on policies and electrifica�on. 
• Government provides significant financial and organiza�onal support. 
• Ferry electrifica�on can take years to complete. 
• Charging sta�ons iden�fied in the literature reviews deliver from 750 Kilowats to 6 

Megawats. 
• Shorter sheltered ferry routes are well suited to electrifica�on. 
• Slow-speed ferries are suited to early adop�on of electrifica�on. 
• Year-round service ferries may need hybrid electric systems. 
• Op�ons are new builds or conversions, and each has pros and cons.  

In January 2023, Geneviève Guilbault, Deputy Premier and Minister of Transport and 
Sustainable Mobility and the Société des Traversiers du Québec (STQ) announced a project to 
acquire three rechargeable electric ferries for the L'Isle-aux-Coudres and Sorel-Tracy ferries. 
These ferries would cost an es�mated C$191.5 million with the first being delivered in 2029. 
These crossings are currently served by the vessels MV Joseph-Savard, MV Félix-Antoine-Savard, 
MV Catherine-Legardeur, MV Didace-Guèvremont and MV Alexandrina-Chalifoux. These exis�ng 
vessels will serve as backups at other STQ crossings.  

IV. Potential Ferry Electrification Location Selection Process 
The Michigan Technological University’s (MTU) study “Great Lakes Commercial Vessels That 
Operate Like Ferries: A Poten�al Path to Electrifica�on”, The Interna�onal Council on Clean 
Transporta�on’s (ICCT), “Feasibility Study Of Future Energy Op�ons For Great Lakes Shipping”, 
numerous ar�cles listed in the bibliography, case study analysis and findings from interviews 
were all used to inform the short list of five or more ferries recommended for further 
examina�on for electrifica�on. It should be noted that neither the MTU nor ICCT studies were 
focused on Great Lakes ferries. The ICCT study stated: “The lower energy density of alterna�ve 
marine fuels should not be a major barrier to adop�on in the GL-SLS. The one excep�on is 
batery-electric ships, which would not be widely applicable today due to batery energy density 
and charging constraints.” The CPCS study “Es�ma�ng Emissions Reduc�ons from Technology 
Implementa�on” has a more posi�ve projec�on for the use of electric propulsion in ferries. 
However, the study also provides a very rosy but unrealis�c projec�on for ferry electrifica�on. 
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“Therefore, this project assumes that all the GLSLS’s ferries and tugs could be electrified by 
2030.” Based on the Great Lakes electric ferry case studies analysis, this date would be 
unachievable even with unlimited funding due to construc�on �me, grid availability and limited 
shipbuilding facili�es.  
 
The MTU study did suggest that the MV Ranger III, Isle Royale Queen IV and MV Huron package 
freight vessels that also double as ferries could be considered for electrifica�on based on their 
Automated Iden�fica�on System (AIS) tracked routes.  
 
Several factors work against MV Ranger III and the Isle Royale Queen IV’s early adop�on. Isle 
Royale is one of the least visited of the na�onal parks, so ferry service demand is low, and the 
Island has no permanent residents, so service is only seasonal. The probability of being able to 
build charging sta�ons on Isle Royale is problema�c as no high-amperage power lines go to the 
Na�onal Park. The MV Ranger III’s route is 72 miles one-way on the open lake so significant 
power will be needed. MV Ranger III is owned and operated by the Na�onal Park Service so 
funding would be solely federal in an agency with a constantly constrained budget. The MV Isle 
Royale Queen IV operates between Copper Harbor, Michigan and Isle Royale on a 52-mile one-
way open lake route, requiring significant power. This vessel’s home port is at the �p of the 
Keweenaw Peninsula in a very small community that may not have sufficient electric power 
coming to the harbor. While the private ownership of this vessel is not in itself a barrier, the low 
demand for service means a return on investment will be difficult and likely take a long �me 
unless significant grants are available. One of the MTU-suggested ferries, the MV Huron, was 
further evaluated and is recommended as a possible early adopter of electrifica�on.  
 
These studies, numerous reports and ar�cles listed in the bibliography, case study analysis and 
findings from interviews were all used to develop selec�on criteria that were applied to the 
ferry inventory to select five ferries recommended for further examina�on for electrifica�on. 
 

Literature Review Informed Ferry Selec�on Criteria  
 Selec�on Criteria Ra�onale 
1 Provides essen�al year-

round service 
The ferry is a key transporta�on 
corridor. 

2 State/Provincial and 
local support for 
conversion  

Both leadership and funding 
opportuni�es. 

3 Slow running speed High-speed ferries require significant 
energy and numerous bateries. 

4 Short route preferably 
in sheltered waters 

Smaller waves and swells require less 
power for safe opera�ons. The vessel is 
never far from a safe harbor. 
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5 Strong demand for 
service  

Provides a strong base for revenue 
genera�on. May have seasonal 
varia�ons.  

6 A community of 
sufficient size nearby to 
warrant a significant 
electric service on the 
grid 

Remote ports and or island only based 
charging sta�ons may have difficulty in 
obtaining sufficient amperage for a 
reasonable charge �me.  

 

V. Potential ferry electrification locations/operations for early adoption 

1. Bayfield and Madeline Island, Wisconsin: MV Nichevo II  
Built in 1962, LOA 19.8m-65’ beam 9.7m-32’, Dra� 2.28m -7’5”, 150 passengers, 10 autos, ice-
capable, USCG Number: 288696 htps://madferry.com/about-madeline-island-ferry-line/fleet  

MV Nichevo II Pros MV Nichevo II Cons 
Public owned by Town of La Point, Wisconsin  La Point’s recent purchase of the 

ferries may limit their funding ability. 
Short route, 2.2 miles/3.5 km in sheltered waters Nichevo II is 62 years old so condition 

may be an issue 
Dock is in Bayfield City Center Auto capacity on the Nichevo II is less 

than more modern ferries in the fleet 
Year- round service is needed for Madeline Island 
residents. This includes emergency services and 
necessities. This could be considered a transit service 
making federal funds available. High School students 
use the ferry to get to school.  

 

Wisconsin has a Harbor Grant program that could 
provide funding for dock improvements and a 
charging station. 

 

Wisconsin has an electrification plan/fund that does 
not exclude ferries from funding. 

 

Nichevo II is iced classed.  
There are multiple ferries to cover the service while 
the Nichevo II is being converted. 

 

Other Bayfield ferries could be converted to use the 
charging station(s). 

 

This location and ferry service are popular tourist 
destinations. This can generate additional revenue 
through tiered (residential and non-residential) 
pricing to help cover conversion costs. 

 

This location would showcase ferry electrification in 
Wisconsin.  

 

https://madferry.com/about-madeline-island-ferry-line/fleet
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With the Apostle National Lakeshore adjacent to the 
ferry, improved air quality is beneficial.  

 

The local utility service is supportive of this 
electrification project. 

 

Other National Park Tour boats operate in the area.  
 
The Public Town of La Pointe, Wisconsin, owns five ferries that operate between the city of 
Bayfield and Madeline Island that has 430 year-round residents but as many as 2,500-3,000 
summer residents. The region is a popular tourist des�na�on in every season, drawing tens of 
thousands of visitors. The influx of tourists requires an expanded ferry service for nine months 
of the year. The Nichevo II is the same age as the Chippewa that is being converted to electric. 
Based on the pros and cons, this route and this ferry would be an op�on for electrifica�on. 
Discussion with relevant officials from the Town of La Pointe and the State of Wisconsin should 
be the next step. If the par�es are interested in electrifica�on, then an engineering and a cost-
benefit analysis for the vessel, dock and opera�ons should follow.  
 
2. St. Ignace to Mackinac Island, Michigan – MV Huron  
Built in 1955, Length Overall, (LOA) 27.9m - 91’6” beam 7.62m - 25’, Dra� 2.59m - 8’5”, 330 
passenger capacity and about 70 tons freight, USCG Number 269888. 

MV Huron Pros MV Huron Cons 
Privately owned by the Mackinac Island Ferry 
Company which has a history of supporting ferry 
electrification.  

The Huron was built in 1955. It was 
updated in 1972. A new build rather 
than repowering may be a viable 
option for a 69-year-old vessel.  

Short route, 6 miles/9.7 km from St. Ignace or 7 
miles/11.3 km from Mackinaw City in sheltered 
waters. 

Tiered pricing may not generate 
significant additional revenue if 
Huron’s service is primarily for 
residents during winter months.  

Year-round service is needed for Mackinac Island 
residents. This includes emergency services and 
necessities. This could be considered a transit 
service making federal funds available.  

 

Michigan has the Michigan Healthy Climate Plan and 
the Michigan Department of Environment, Great 
Lakes and Energy (EGLE) Fuel Transformation 
Program (FTP) Part 2 that may provide funding. 

 

The Huron is ice-strengthened.   
There are multiple ferries to cover the service while 
the Huron is being converted. 

 

A charging station is being built in Mackinaw City for 
the Chippewa with plans for stations in St. Ignace. 
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This location and ferry service are popular tourist 
destinations. This can generate additional revenue 
through tiered (residential and non-residential) 
pricing to help cover conversion costs. 

 

 

 

3. Crossing South Arm of Lake Charlevoix to Ironton, Michigan - MV Charlevoix   
Built in 1926, LOA 18.35m 50’, beam 9.14m - 30’, Dra� 5’6”, 28 passenger capacity and 4 autos, 
USCG Number: 225736 

 
MV Charlevoix Pros MV Charlevoix Cons 
Public Charlevoix Transportation Authority.  The vessel is 98 years old. A new build 

rather than repowering is the most 
viable option.  

Short route, .12 miles (186 meters) in sheltered 
waters. 

Seasonal, it is only open from mid-April 
through mid-November 

This could be considered a transit service making 
federal funds available.  

 

Michigan has the Michigan Healthy Climate Plan 
and The Michigan Department of Environment, 
Great Lakes and Energy (EGLE) Fuel Transformation 
Program (FTP) Part 2 that may provide funding. 

 

This is a cable ferry, and a new build may be able to 
utilize an electric cord and not need batteries. 
Denmark’s Randers Fjord Ferry uses 350 meters 
(just under 1,150 feet) of hardened, waterproof 
electrical cable that’s rolled up on a drum to power 
itself. 

 

 

4. St. Ignace to Mackinac Island, Michigan – M/V Anna May  
Built in 1947, (refurbished 2012), LOA 18.35m - 60’2”, beam 9.14m - 30’, Dra� 7’3”, 150 
passenger capacity and 7 tons freight, USCG Number: 252256 

MV Anna May Pros MV Anna May Cons 
Privately owned by the Mackinac Island Ferry 
Company currently supporting ferry electrification.  

The Anna May was built in 1947. It was 
refurbished in 2012. A new build 
rather than repowering may be a 
viable option.  

Short route, 6 miles/9.7 km from St. Ignace or 7 
miles/11.3 km from Mackinaw City in sheltered 
waters.. 

The vessel is not listed as ice-
strengthened or ice-classed, and that 
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may limit winter operation, making it a 
seasonal vessel like the Chippewa. 

Year-round service is needed for Mackinac Island 
residents. This includes emergency services and 
necessities. This could be considered a transit 
service making federal funds available.  

 

Michigan has the Michigan Healthy Climate Plan 
and The Michigan Department of Environment, 
Great Lakes and Energy (EGLE) Fuel Transformation 
Program (FTP) Part 2 that may provide funding. 

 

There are multiple ferries to cover the service while 
the Anna May is being converted. 

 

A charging station is being built in Mackinaw City 
for the Chippewa with plans for stations in St. 
Ignace. 

 

This location and ferry service are popular tourist 
destinations. This can generate additional revenue 
through tiered (residential and non-residential) 
pricing to help cover conversion costs. 

 

 
These ferries are owned and operated by the Mackinac Island Ferry Company and can operate 
year-round with the occasional support of the USCG ice breaker sta�oned at St. Ignace. These 
vessels can ferry people and bring supplies to Mackinac Island residents. The company is 
already conver�ng the Chippewa to electric and has expressed an interest in conver�ng more of 
its fleet. Discussion with the Mackinac Island Ferry Company and relevant Michigan State 
officials should be the next step. If the par�es are interested in electrifica�on, then an 
engineering and a cost-benefit analysis for the vessel, dock and opera�ons should follow. The 
success of the Chippewa conversion and finance will be key factors in the company’s decision to 
convert either or both ferries. 
 
5. Glenora and Adolphustown, Ontario – Ferry MV Glenora 
Built in 1952, LOA 38.7m- 126.9’, Beam 10 m- 32.8’, Dra� 3m, 9.84’, 117 passengers 21 autos, 
Canada Official Number, 194753 

MV Glenora Pros MV Glenora Cons 
A public ferry owned the Canadian Ministry of 
Transport.  

The Glenora was built in 1952. A new 
build rather than repowering may be 
viable option.  

Short route, .55 miles/.89 km between Glenora and 
Adolphustown in sheltered waters 

A ferry would have to be chartered if 
repowering was the most viable option 

Year-round service. This includes emergency 
services and necessities.  

A charging station would need to be 
built at either port. Both are on the 
mainland but not close to an urban 
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area so sufficient power may be an 
issue 

Ontario has taken a leadership role in electrifying 
ferries. 

 

There is constant demand for this operation to 
avoid significant driving. 

 

 

6. Mainland to Gillespie’s Point East End of Howe Island, Ontario - MV Howe Islander  
Built in 1949, LOA 15.2m – 49.9’, Beam, 4.3 m – 14.1’, Dra� 1.1 m – 3.6’, 12 passengers, 3 autos, 
Canada Official Number 192692, Note: This is a cable ferry. 

MV Howe Islander Pros MV Howe Islander Cons 
Public operation owned by the Corporation of The 
Township of Frontenac Islands. 

This is a small vessel that may not have 
sufficient room for batteries if 
converted. A new replacement ferry 
may need to be larger  

Short route, .2 mile (330 meters) in sheltered 
waters. Operated on demand and the trip takes 3 
minutes. This is a cable ferry, and a new build may 
be able to utilize an electric cord and not need 
batteries. Denmark’s Randers Fjord Ferry uses 350 
meters (just under 1,150 feet) of hardened, 
waterproof electrical cable that’s rolled up on a 
drum to power itself. 

The vessel is not listed as ice-
strengthened or ice-classed, and that 
may limit winter operation. 

This is the only vessel that transports vehicles to the 
island on the east end. Howe Island has over 5000 
year-round residents. The west end ferry can 
provide service if repowering is an option.  

A charging station would need to be 
built on the mainland and the dock is 
at the end of a long peninsula. 

Ontario has taken a leadership role in financing the 
building of electric ferries. 

A larger vessel will require dock 
modifications on both sides 

The current ferry could cover the service if a new 
build is selected. A new build could be ice classed.  

 

 

The Province of Ontario has provided leadership and funding for electrifica�on of ferries. The 
Future of the Great Lakes Economy: Ontario’s Marine Transporta�on Strategy 2023 specifically 
addresses strengthening Provincial ferry service and greening marine transporta�on. The Howe 
Islander and the Charlevoix are similar in size and service. There would be an opportunity to 
design a class of electric cable ferries that could also serve cable river crossings in Canada and 
the U.S. The Danish model of an extension cord on a wheel should be explored for these ferries. 
See photo in figure 4.  



 
32 July, 2024 

F. Conclusion  
The following ferries were selected for further considera�on because they best met the criteria 
established through literature analysis and the stakeholder interview process. The scope of this 
study was limited to publicly available transporta�on data. This analysis did not have access to 
electric capacity levels at the substa�on level or the cost to bring power to the dock/terminal. 
This limited study did not include discussions with all vessel owners and operators to 
understand their interest in electrifica�on and did not inspect the vessels and their shore 
facili�es. No engineering work has been completed to make cost es�mates or defini�ve 
recommenda�ons.  

Changing a marine power system is a complex and expensive undertaking that will take years 
and millions of dollars per vessel. Over 85 years a�er conversion from coal to oil on Great Lakes 
vessels, the SS Badger s�ll uses coal. Electric vessel opera�ons are in their infancy, and it is a 
field that is constantly changing and improving. Early adop�on of new technology can be 
difficult and risky for vessel owners, and frequently, the conversion does not warrant change 
when only assessed financially. Environmental improvements that benefit society from using 
renewable electric power will not ini�ally be reflected in a marketplace that is focused on short-
term financial return on investment.  

Many par�es will be involved in the final selec�on and many more in conver�ng ship and shore 
to electrical power. Discussion with relevant par�es should be the next step. The owner may, for 
a variety of reasons, be interested in electrifica�on but wants to convert or replace a vessel 
different from the one proposed in this study. If the par�es are interested in electrifica�on, then 
an engineering and a benefit-cost analysis for the project (vessel, dock, charging sta�on and 
opera�ons) should follow. These studies may not result in a ferry route’s conversion to electric if 
the proposed vessel is unsuitable or the opera�on is not cost-effec�ve.  
 
Owners will need to be willing risk-takers and investors to change their opera�ons with evolving 
technology. Governments will need to take a leadership role in assis�ng with conversions both 
financially and, when needed, coordina�on with diverse players such as power companies. 
Governments will need to assist in funding not only the actual conversion but also the 
preliminary studies that may not result in a conversion. There are successful Great Lakes/St. 
Lawrence electric ferry opera�ons which indicate a promising future, but change will take �me 
and will not always go as planned. 
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G. Recommenda�ons 
1. Develop a concept of opera�ons document for the top five priori�zed ferries to iden�fy 

duty cycles, loads, schedules, maintenance windows and power needs, and design a plan 
comparing net-zero emissions to a hybrid model. These resources will aid in future pilot 
projects. 

2. Host a workshop in conjunc�on with other Canadian or U.S. trade conferences, such as 
the Canadian Ferry Associa�on in September, the American Associa�on of Port 
Authori�es, or the American Great Lakes Ports Associa�on, to raise awareness through 
educa�on and communica�on. The sessions should explore the operator’s perspec�ve, 
planning for electrifica�on and alterna�ve fuel and assess project readiness. 

3. Prepare a Strategic Grant Funding Plan to repower up to five priori�zed ferries, focusing 
on securing federal and state grants as well as private sector investments. 

4. Assemble a group of shipbuilders, vessel operators, academics and workforce 
development experts to par�cipate in a trade mission to Europe. This mission would aim 
to gain insights on the development and support of a hybrid and full net-zero ecosystem 
of boat builders, suppliers, maintenance providers, educa�on and public partners in 
project development. 

5. Develop a subgroup of GSGP members to promote mul�-State/Provincial partnerships, 
leveraging federal grant funds and special projects to further address sustainability 
challenges in ferry electrifica�on. 

6. Work with the Mackinac Island Ferry Company and relevant State of Michigan officials to 
electrify one or more of the iden�fied ferries, building on their experience with the MV 
Chippewa conversion and aligning with Michigan's Healthy Climate Plan and EGLE Fuel 
Transforma�on Program. 

7. Advocate for amendments to FTA ferry grants to remove the minimum mileage 
requirement, expanding funding opportuni�es for shorter ferry routes that could benefit 
from electrifica�on. 

8. Advocate for amendments to NEVI funding to include a 5-10% set aside for marine 
transporta�on projects suppor�ng essen�al ferry operators, encouraging broader 
par�cipa�on in electrifica�on ini�a�ves. 
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VII. Ferry Inventory of the Great Lakes St. Lawrence Region  
The Ferry Inventory database is broken into segments by jurisdic�on.  
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	EXECUTIVE SUMMARY
	This report examines the electrification potential of ferries operating in the Great Lakes St. Lawrence maritime transportation system, focusing on current initiatives and future prospects.
	Several notable projects illustrate the feasibility and benefits of ferry electrification. For instance, the Marilyn Bell I in Toronto and the Chippewa in Michigan have been successfully converted to electric propulsion, supported by government grants...
	Guiding principles emphasize the systemic approach needed for ferry electrification, involving vessels, docks, mariners and electric grid infrastructure. This approach acknowledges the substantial costs involved, typically in the millions of dollars p...
	Stakeholders were asked to rank important criteria for ranking ferry prospects and a literature review was completed to identify criteria cited for completed projects.
	These criteria were used to rank the 127 ferries identified in the study region. This desk reference analysis identified six ferries as strong potential candidates for early electrification:
	1. MV Nichevo II - Bayfield and Madeline Island, Wisconsin
	2. MV Huron - St. Ignace to Mackinac Island, Michigan
	3. MV Charlevoix - Crossing South Arm of Lake Charlevoix to Ironton, Michigan
	4. MV Anna May - St. Ignace to Mackinac Island, Michigan
	5. MV Glenora - Glenora and Adolphustown, Ontario
	6. MV Howe Islander - Mainland to Gillespie’s Point East End of Howe Island, Ontario
	Since this was a desk reference, only a limited number of ferry operators were contacted to confirm published information about the vessel registrations. Discussion with relevant parties should be the next step. The owner may, for a variety of reasons...
	Recommendations for future work include:
	1. Develop a concept of operations document for the top six prioritized ferries to identify duty cycles, loads, schedules, maintenance windows, power needs and design a plan comparing net-zero emissions to a hybrid model. The process developed by Queb...
	2. Host a workshop at Canadian or U.S. trade conferences to raise awareness, explore the operator’s perspective and assess project readiness for ferry electrification and alternative fuels.
	3. Prepare a Strategic Grant Funding Plan focusing on securing federal, state and private sector investments to repower the prioritized ferries.
	4. Organize a trade mission to Europe with shipbuilders, vessel operators, academics and workforce development experts to gain insights into hybrid and net-zero ecosystems.
	5. Develop a subgroup of GSGP members to promote multi-State/Provincial partnerships and leverage federal grants for ferry electrification sustainability challenges.
	6. Collaborate with Mackinac Island Ferry Company and Michigan officials to electrify identified ferries, aligning with Michigan's Healthy Climate Plan and EGLE Fuel Transformation Program.
	7. Advocate for FTA ferry grant amendments to remove the mileage requirement for eligible applicants, expanding funding for shorter ferry routes benefiting from electrification.
	8. Advocate for NEVI funding amendments to include a 5-10% set aside for marine transportation projects, supporting essential ferry operators in electrification initiatives.
	While challenges such as infrastructure readiness and financial viability remain, the electrification of ferries operating in the Great Lakes St. Lawrence maritime transportation system presents a promising avenue for reducing emissions and advancing ...
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