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Brief Company Descriptions  

NREL: Federal laboratory dedicated to research, development, commercialization, and 

deployment of renewable energy and energy efficiency technologies.  

Blue Sky Maritime Coalition: was recently launched as a non-profit, strategic alliance formed to 

accelerate the transition of waterborne transportation in the United States and Canada toward 

net-zero greenhouse gas emissions. 

MIT-Sea Grant: will provide expertise and knowledge in overall ship design, onboard hydrogen-

based power system and storage. 

Keuka Energy: Keuka Energy is a leading industry expert dedicated to providing the world with 

renewable stored energy on a global scale.  

Baker-Hughes (Nexus Controls): Industrial Control Systems and Services Partner for Advanced 

Automation and Efficiency                                                                                                                        

Georgetown County (South Carolina): Georgetown County is a coastal community that 

encompasses Georgetown Port Authorities.                        

W. Leigh and Associates is a ‘Woman Owned Small Business’ and ‘Multi State Disadvantaged 

Business Enterprise (DBE) Firm’ that offers a full line of equipment, services and materials for the 

commercial marine contractor. 

Crowley Maritime: Crowley, founded in 1892, is a privately held, U.S.-owned and operated 

logistics, government, marine and energy solutions company headquartered in Jacksonville, 

Florida. Services are provided worldwide by four primary business units – Crowley Logistics, 

Crowley (Government) Solutions, Crowley Shipping and Crowley Fuels.  

Avangrid Inc: is a leading, sustainable energy company with $38 billion in assets and operations 

in 24 U.S. states. AVANGRID has two primary lines of business: Avangrid Networks and Avangrid 

Renewables. Avangrid Networks owns eight electric and natural gas utilities, serving 3.3 million 

customers in New York and New England. Avangrid Renewables owns and operates a portfolio 

of renewable energy generation facilities across the United States.  

McAllister Towing and Transportation Inc.: McAllister Towing & Transportation is celebrating 

150 years in marine transportation. We operate a fleet of more than 75 tugboats, crew boats and 

barges in 17 locations along the U.S. East Coast from Portland, ME to San Juan, PR.   

mailto:gene@wleigh.com
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Moran Towing: Starting off in 1860 as a tugboat company, we have grown from those roots to 

become a dominant provider of towing services, bulk marine transportation, LNG support 

operations, and environmental recovery services.   

National Rural Electric Cooperative Association (NRECA): NRECA is the national service 

organization that represents America's electric cooperatives. 

Non-Proprietary Summary: NREL, in partnership with MIT-Sea Grant, Keuka Energy, Baker-

Hughes (Nexus Controls), Georgetown County, Avangrid, Crowley Maritime, McAllister Towing 

and Transportation, Moran Towing, NRECA, Georgetown Country, and Blue Sky Marine Coalition, 

and W. Leigh and Associates is proposing to develop and evaluate renewable-based hydrogen 

production for intracoastal marine applications. Intracoastal marine applications have relied on 

legacy fossil fuels and provide suitable candidates for decarbonization opportunities. Intracoastal 

ports in the Great Loop are diverse communities that have endured lower air and water quality 

due to emissions and lacked green job opportunities. The project will develop suitable controllers 

(aka H2Grid controllers) and onboard electrification designs to address the technology barriers 

for the intended marine applications. 
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1.0 Abstract  

Global warming and air pollution from fossil fuel burning in power generation and 

transportation represent a threat for the living species and the sustainability of future 

generations. The negative impact of emissions from ships exhaust into the atmosphere requires 

immediate actions. The Marine Environment Protection Committee (MEPC) from International 

Maritime Organization (IMO) adopted a strategy setting out a goal of reduction in annual 

greenhouse emissions from ships by at least 50% by 2050 (goal set by Biden’s administration). 

The strategy defines actions to be taken in the international shipping sector at different levels 

and timelines. Among these actions, besides regulation, uptake of alternative low-carbon and 

zero-carbon fuels, implementation of novel and innovative emission reduction mechanisms, and 

alternatives leading to further improvement of energy efficiency of existing ships are projected 

as fundamental and plausible paths forward to achieve the emission goals. The intracoastal 

waterways have been an avenue of large volumes of commerce and trade in the USA since the 

early nineteenth century. The “Great Loop” is formed by water bodies and large rivers that 

interconnect to provide a pathway for large cargo and marine vessels to navigate inland. 

However, these routes are used by ships using fossil fuels as primary energy sources, thereby 

contributing significantly to the greenhouse gas emissions that negatively impact the interiors as 

well as incongruous to the ambitious climate goals set forward by the US and other nations in 

the Paris Climate Accord of 2018.  

In this project, we propose the development of H2Grid – a terrestrial grid for green hydrogen 

production and refueling infrastructure – by optimally utilizing nearby renewable energy for 

powering the intracoastal marine vessels. The H2Grid project goals are: (1) to perform feasibility 

analysis and hardware-based evaluation for establishing hydrogen infrastructure along the 

intracoastal Great Loop; (2) to test, develop, de-risk and deploy hydrogen powered, resilient 

shipboard power systems that can be used to reduce the emissions of the marine transportation 

sector significantly, even though traditionally it is perceived to be difficult to de-carbonize. This 

collaborative project has a well-rounded team including renewable energy providers and 

developers, maritime infrastructure owner and operators, coalitions supporting electrification, 

naval architects, regional economic development offices, etc. We are proposing H2Grid in 

response to the Topic Area 1: H2@ARIES - Integrated Hydrogen Energy System Testing/Validation 

 

2.0 Project Description  

a. Introduction 

Global warming and air pollution from fossil fuel burning in power generation and transportation 

represent a threat for the living species and the sustainability of future generations [1-3]. The 

negative impact of emissions from ships exhaust into the atmosphere requires immediate 

actions. The Marine Environment Protection Committee (MEPC) from International Maritime 

Organization (IMO) adopted a strategy setting out a goal of reduction in annual greenhouse 

emissions from ships by at least 50% by 2050 [4] (This goal was also goal set by Biden’s 

administration). The strategy defines actions to be taken in the international shipping sector at 
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different levels and timelines. Among these actions, besides regulation, uptake of alternative 

low-carbon and zero-carbon fuels, implementation of novel and innovative emission reduction 

mechanisms, and alternatives leading to further improvement of energy efficiency of existing 

ships are projected as fundamental and plausible paths forward to achieve the emission goals 

[5].  

The intracoastal waterways have been an avenue 

of large volumes of commerce and trade in the 

USA since the early nineteenth century. The 

“Great Loop” is formed by water bodies and large 

rivers that interconnect to provide a pathway for 

large cargo and marine vessels to navigate inland 

(see Figure 1 [6]). However, these routes are used 

by ships using fossil fuels as primary energy 

sources, thereby contributing significantly to the 

greenhouse gas emissions that negatively impact 

the interiors as well as incongruous to the 

ambitious climate goals set forward by the US and 

other nations in the Paris Climate Accord of 2018. 

Hydrogen technologies could be the key to reduce 

carbon emissions in this difficult-to-decarbonize 

energy sector [7]. Yet, a holistic system analysis is 

required to achieve a better understanding of the 

costs and benefits of deploying hydrogen 

technologies in the shipping sector.  

In this project, we propose the development of H2Grid – a terrestrial grid for green hydrogen 

production and refueling infrastructure – by optimally utilizing nearby renewable energy for 

powering the intracoastal marine vessels. The H2Grid project goals are: (1) to perform feasibility 

analysis and hardware-based evaluation for establishing hydrogen infrastructure along the 

intracoastal Great Loop; (2) to test, develop, de-risk and deploy hydrogen powered, resilient 

shipboard power systems that can be used to reduce the emissions of the marine transportation 

sector significantly, even though traditionally it is perceived to be difficult to de-carbonize. 

 

b. Clean Hydrogen Production: State of the Art 

There are several core industrial sectors – such as marine logistics, aviation, and steel production 

– which are vital to the US and global economies – however, are extremely challenging to 

decarbonize. Hydrogen (for marine applications – hydrogen infrastructure from renewables of 

intracoastal highways) as a fuel can offer a viable alternative clean energy solution for these 

industries. Though several pilot projects have demonstrated the success of hydrogen for use in 

energy systems in microgrids or all-electric ships – there remains a need for understanding the 

efficacy of using hydrogen-powered energy systems for diverse range of use-cases, testing at 

Figure 1: Great Loop used for 
intracoastal cargo navigation [6] 
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scale, and system for developing intelligent control systems for the hydrogen-powered energy 

systems.   

Until recently, hydrogen as a fuel source was not considered a form “clean energy” because 

traditional means of producing hydrogen generate large volumes of CO2. Such processes of 

producing hydrogen known as gray and blue hydrogen, also generates greenhouse gases (GHG) 

[8, 9]. The rapidly declining cost of renewables has provided a sustainable and cost-effective 

alternative for large-scale hydrogen generation using electrolysis. Innovation is required in 

integration of renewables such as wind, solar, and marine hydrokinetics with hydrogen 

infrastructure to accelerate adoption of hydrogen technologies for intracoastal marine 

applications. For instance, holistic model-based system analyses could help to assess the 

economics of integrating hydrogen technologies with wind, solar, and marine energy. Indeed, 

these types of analyses could be used to identify the costs, e.g., Capex, Opex, etc., and 

performance, e.g., efficiency, conditions under which a given hydrogen production cost target is 

achieved, e.g., the DOE HFTO targets of $1 per kg H2 in a decade [10].  

The fact that renewable energy can be used to generate carbon-free hydrogen can be seen as a 

positive feedback loop: green-energy to green-hydrogen. This has reshaped the industrial and 

political outlook towards hydrogen and has thus been creating policies and platforms aimed at 

leveraging green hydrogen as a significant opportunity to boost economic growth and move away 

from fossil fuels.  H2Grid focuses on the design of hydrogen grids uniquely optimize for hydrogen 

generation and distribution for marine intracoastal applications. H2Grid for hydrogen production 

using renewables are unique as they do not follow the traditional utility power system 

requirements that could hinder the production of hydrogen. To this end, the Revenue Operation 

and Device Optimization (RODeO) model will be used to evaluate the economics of the integrated 

hydrogen, wind, solar, and marine energy system in view of hydrogen use in the shipping sector. 

The RODeO model explores optimal system design and operation considering different levels of 

integration, equipment cost, operating limitations, financing, and credits and incentives. RODeO 

is an open-source price-taker model formulated as a mixed-integer linear programming (MILP) 

model in the GAMS modeling platform and publicly available via GitHub 

(https://github.com/NREL/RODeO). The objective function is to maximize the net present value 

of the revenue for a collection of equipment at a given site. 

c. Project Overview 

Considering the progress made in hydrogen energy systems, and the challenges facing the world 

today, it is important to focus on a long-term and large-scale viability of hydrogen as a 

transformative clean energy fuel. There are research gaps that need to be filled to develop 

technologies that will help the US reach the Biden administration’s ambitious decarbonization 

goals by 2050. As the most polluting sectors have large dependence on fossil fuels or gray 

hydrogen, it is necessary to develop power systems that can use green hydrogen as a fuel. Such 

systems must integrate with a wide variety of energy systems (ranging from standalone systems 

such as tugboats to utility microgrids), to deliver the decarbonization value of green hydrogen. 

https://github.com/NREL/RODeO
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As of today, prototypes of such microgrids have been tested, but not at scale, and not with the 

intent of rapidly deploying such energy systems, or for prototyping of controllers required for 

operating such energy systems. In this project, we focus on conducting feasibility analysis and 

hardware-based evaluation of hydrogen-based terrestrial power system to produce green 

hydrogen. The project team will leverage the expertise of tugboat operators such as Crowley 

Maritime, McAllister Towing and Transportation, Moran Towing, Blue Sky Marine Coalition, and 

W. Leigh and Associates, renewable deployment of marine applications such as Keuka Energy and 

Avangrid, and industrial control design leaders such as Baker-Hughes (Nexus Controls). These will 

complement NREL’s expertise in at-scale evaluation of renewable and hydrogen-based power 

systems [11-13].   

d. H2Grid Concept 

H2Grid is a terrestrial grid for green hydrogen production and refueling infrastructure by 

optimally utilizing nearby renewable energy for powering the intracoastal marine vessels. H2Grid 

operates in a standalone mode of operation and uses a digital control system to optimize green 

hydrogen production based on fuel demand and the variability of renewable energy resources 

(shown in Fig. 2). H2Grid can incorporate other energy storage technologies with renewable 

energy resources and hydrogen electrolyzer for green hydrogen production. H2Grid can also 

operate in grid-connected mode with the area electric power system, based on prevailing 

operating conditions, for higher reliability, high availability, and improved resilience of hydrogen 

supply infrastructure. 

 

Figure 2 Overview of renewable-focused H2Grid Concept 
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The H2Grid project goals are:  

1. To perform feasibility analysis and hardware-based evaluation for establishing hydrogen 

infrastructure along the intracoastal Great Loop,  

2. To test, develop, de-risk and deploy hydrogen powered, resilient shipboard power 

systems that can be used to reduce the emissions of the marine transportation sector 

significantly, even though traditionally it is perceived to be difficult to de-carbonize. 

 

H2Grid will greatly help the sectors that are hard to decarbonize due to legacy energy systems 

that depend on fossil fuels:  

1. Marine industries, freight and logistics operators, tugboat owners can electrify their 

energy demands using H2GRID, leading to reduction in intracoastal greenhouse gas 

emission because of operating these ships.  

2. Disadvantaged communities are more likely to be impacted more heavily by negative 

consequences of climate change. H2GRID can rapidly decarbonize energy systems, 

bringing more energy equity and environmental justice to communities that bear the 

brunt of carbon pollution in the USA and across the world.  

3. Since hydrogen can be stored or long periods, without degradation, H2GRID can harness 

variable renewable energy for marine applications. 

 

e. Project Objectives 

• Evaluation the renewable availability of intracoastal waterways and propose optimal 

locations based on availability of renewables and fueling needs of intracoastal marine 

traffic.  

• Assessment of reduction in greenhouse gas emissions for ship transportation with 

integrating green H2-based propulsion technologies.  

• Design hydrogen shipboard applications to address the unique power system design 

requirements and naval architecture. Work with naval architects, shipboard power 

systems to design hydrogen driven power systems for shipboard electrical ships.  

• Develop non-linear scaling for H2Grid for design analysis based on renewable availability 
and hydrogen demand.   

• Integration into the marine transportation applications, including refueling, and 

onboard power system working closely with MIT-Sea Grant’s naval architects.   

• Establish a pilot at-scale H2Grid at NREL's ARIES facility to design and optimize hydrogen 
generation from renewables.   

• Technoeconomic analysis of hydrogen production from renewable energy and hydrogen 
distribution infrastructure at different intracoastal waterway locations.  
 

3. Potential Technology Advancement  

There are several challenges associated with using clean or green hydrogen as an energy 

resource, not only to naval and maritime applications, but also in general. This can be attributed 
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to the fact that in global markets, hydrogen commodity trade is not well formed, but systems and 

controllers are not typically designed for using hydrogen at scale as a primary fuel. However, by 

creating testbeds for testing and validation energy systems that are based on hydrogen can 

enable this market to mature and accelerate the decarbonization of critical, global commerce 

and trade industries.   

Green hydrogen is currently more expensive than traditional production processes, roughly twice 

as much as gray hydrogen. According to a 2020 Global Energy Outlook report, the demand for 

green hydrogen will exceed 160 million metric tons by 2050 – causing the economies of scale to 

drastically reduce the cost (Fig. 3).  Also, the fact the hydrogen storage units are bulkier and have 

higher safety requirements are some infrastructure bottlenecks that are challenging the 

development of this industry. It is also non-trivial to design and analyze infrastructure for multiple 

size capacities due to non-linear scaling behavior and complex interaction of various subsystems. 

Based on ongoing discussions with MIT Sea-Grant, a member Blue Sky Marine Coalition, different 

size and capacities based on renewable availability and hydrogen demand along intracoastal 

waterways pose challenges for analysis of scaling behavior.  

The other challenge is to address the design and retrofit requirements for hydrogen-based 

marine power systems and hydrogen refueling infrastructure. This is addressed by incorporating 

inputs from tugboat operators and marine designers early in the design process to better 

understand the needs and challenges. 

  

 

Figure 3 Production of Blue and Green Hydrogen worldwide (Reference: Global Energy 
Outlook Report, 2020) 

There are several advantages and tailwinds associated with overcoming the challenges 

associated with overcoming the challenges related to hydrogen integration as an energy resource 

for intracoastal applications. Overcoming these challenges are critical and require technical 

support through testing and validation across other energy systems to make sure that all 

developments are targeted towards market and industrial demands. At-scale evaluation can 
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reveal the efficiency of green hydrogen an energy carrier or as feedstock – thereby creating more 

commercial interest in using the hydrogen fuel. 

The greatest value of green hydrogen is its ability to be stored for long periods without 

degradation, and portability of stored energy. It can be used to store seasonal renewable 

electricity. Green hydrogen can not only help reduce the dependence of the steel sector on fossil 

fuels, but it can also serve as green fuel for heavy-duty marine transportation. To achieve this, 

the hydrogen production must be cost-effective, and this can be done by using renewable energy. 

According to The Dawn of Green Energy survey by Price Waterhouse and Coopers & Lybrand 

(PwC) in 2020 [14], the minimum cost to produce green hydrogen in rapidly declining across all 

economies around the world (Fig. 4). It is estimated that it would cost less than $1 to produce a 

kilogram of hydrogen in the US by 2050, lower than the equal cost of energy produced using fossil 

fuels today. This is in line with DOE’s targets of hydrogen production of $1 per kg of H2 in one 

decade [10].   

 

Figure 4 Minimum cost to produce Green Hydrogen is projected to go down by 2050 [14] 

Recently, there have been several demonstrations of hydrogen powered energy systems 

serving local loads. In the United States, Southern California Gas have installed Bloom 

Energy’s fuel cell based “energy servers” which functionally work as always-on microgrids in 

several operating sites for their business. In Hamburg, Germany, a 1 MW hydrogen powered 

microgrid was commissioned in 2019. In the same year, a 600-acre botanical garden facility 

in Pattaya, Thailand, adopted green-hydrogen powered energy systems from Enapter to 

power their infrastructure. Both companies, Enapter and Bloom Energy have seen year-on-

year growth in their revenues and industrial adoption – heralding a new era of integrating 

hydrogen powered energy systems into mainstream applications. A similar approach can be 
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adopted for use of hydrogen as a fuel for marine transportation in United States along the 

Great Loop intracoastal waterways.  

NREL ARIES offers a high-fidelity, real-time, configurable emulation environment where 

existing and future energy systems and controller technologies for integrating novel systems 

can be prototyped, developed, and de-risked. Such an approach has been used previously for 

design and validation of shipboard power systems by researchers from NREL and MIT-Sea 

Grant in this project team [11-12]. The project will leverage this previous development 

experience and learnings at NREL and using its large constellation of digital real-time 

simulators, digital twins of large power systems, hardware-in-loop capabilities to test actual 

devices, and hardware controllers. The integration of renewable-powered H2Grid with the 

evolving infrastructure of future shipboard power systems can be emulated and analyzed at-

scale of up to 20 MW for multi-physics analysis of system interactions such as mechanical to 

electrical, electrical to molecule (hydrogen, liquid air, ammonia) as shown in Fig. 5. Using a 

digital multiplier at the digital real-time simulation facility at ARIES, the analytics can be scaled 

twenty times (20x) of the base capacity while taking the physics and all systemic non-

linearities into account. This non-linear behavior based on at-scale validation will address the 

pressing challenge based on ongoing discussions with MIT Sea-Grant, a member Blue Sky 

Marine Coalition.  The high-level design as an outcome of this project will provide an insight 

into the requirements for hydrogen infrastructure and help de-risk upgrades and adoption of 

green hydrogen in the all-electric ship infrastructure. 

 

 

Figure 5 Emulation of H2 fueling infrastructure for intracoastal marine applications utilizing 
ARIES’ actual PV, Wind, and Electrolyzer as hardware-in-the-loop. 
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4. Expected Benefits 

The successful completion of the project will provide direct benefit to marine, hydrogen, 

renewable energy industry stakeholders through insights for the green hydrogen 

infrastructure. The major anticipated benefits are listed below. 

Emission and fossil fuel use reduction  

• Pathways to harness renewable energy potential near intracoastal waterways for green 

hydrogen production to help achieve DOE’s goal of $1 per kg in one decade. 

• Design of the zero-emission intracoastal refueling stations for developing the next 

generation of inland marine transportation network for N. America. 

• Help companies achieve net carbon reduction goals. 

Economic and industrial technology maturity 

• Provide insight into hydrogen fueling needs and refueling infrastructure design for 

intracoastal marine applications. 

• Marine industry participation to provide end-use & application-specific inputs for design 

and operation of H2-based power system.  

• Design and validation of hydrogen production microgrid (H2Grid), which is different 

from traditional microgrids.  

• Next generation hydrogen-driven all-electric ship architecture for marine applications. 

• Ability of industry to participate in the clean port of the future. 

 

5. Required Resources 

a. Summary of Evaluation at NREL ARIES 

In support of H2@Scale objectives, the following research will be conducted at ARIES.  

• Assessment of renewable across intracoastal waterways for green hydrogen generation 

will be done through actual electrolyzer hardware operated through renewable wind 

output, solar PV output, and for MHK as representative profiles through digital real-time 

simulation (DRTS). Controllable Grid Interface (CGI) at ARIES will be used to emulate multi-

MW level (up to 20 MVA) renewable variability and use actual 1.25 MW electrolyzer 

operation (balance of plant, hydrogen storage tanks) to evaluate performance and use it 

in design of H2Grid for hydrogen production.   

• Development of H2Grid will utilized the hardware electrolyzer at ARIES for maximizing 

hydrogen production based on marine traffic itineraries (O&M schedules, fuel 

availability), hydrogen fuel requirements for shipboard power system, variability of 

intracoastal renewables, grid interchange schedules, etc. H2Grid hardware controllers 

will be evaluated as multiple CHIL to validate the real-time control interaction and 

operational performance of hydrogen production.  

• At-scale evaluation of electrification of shipboard applications using hydrogen as a fuel 

will be tested as CHIL and PHIL of electrolyzer using CGI (up to 20 MVA) at ARIES. The 

onboard power system will consist of propulsion system, hydrogen turbine generation 



13 
 

system, hydro-state model, onboard electric distribution system and will be evaluated 

using DRTS, CHIL, and PHIL-based emulation. 

• Techno-economic analysis of hydrogen-specific H2Grid for marine fuel will include 

performance evaluation based on actual hardware at ARIES to validate and iteratively 

inform economic (production cost) modeling and analysis to further refine assumptions 

on techno-economic analysis.  

 

b. Project Tasks and Deliverables 

 

Task-1 Establish a technical advisory board consisting of experts from industry will be 

created at the start of the project. The technical advisory board will consist of tugboat 

operators, naval architects, hydrogen generation and refueling operations. 

 

Task-2 Renewable energy assessment across intracoastal waterways with focus on the 

Great Loop and utilizing the renewable resource data and profiles, marine traffic profiles, 

and marine infrastructure for feasibility analysis.  

 

Task-3 Hydrogen infrastructure design and renewable integration will be done in close 

coordination with the project team with inputs from marine architecture, tugboat 

operators, electrolyzer designers and power system design experts. 

 

Task-4 Onboard architecture design for hydrogen-based power system will leverage naval 

architects at MIT-Sea Grant with inputs from marine industry partners for design and 

operation.  

 

Task-5 Hydrogen-based electrification for marine applications will leverage ARIES assets 

for renewable, hydrogen and controller development for H2Grid. 

 

Task-6 At-scale evaluation and validation of H2Grid at NREL ARIES will use MW-scale 

hardware for hydrogen electrolyzer and multi-MW renewables for design, and validation as 

shown in Fig. 6.  

 

Task-7 Techno-economic analysis of H2Grid and hydrogen production cost analysis will 

include quantification of economic benefits and emission reduction by adoption of clean 

hydrogen. 

Final Deliverable: A technical report on the project that summarizes all the findings will be 

created and published. 
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Figure 6 Hydrogen driven all electrical shipboard power system setup at NREL ARIES. The 
infrastructure included as a part of the H2 All-electric ship is illustrative only – the 
equipment is flexible and can be optimally located to maximize the ship’s real-estate 

 

6. Budget/Cost-Sharing  

a. Budget  

Task Description Federal Share 

Task-1: Formation of a technical advisory committee  $50,000 

Task-2: RE assessment across intracoastal waterways $150,000 

Task-3: Hydrogen infrastructure design and RE integration $150,000 

Task-4: Onboard architecture design for hydrogen-based power system $150,000 

Task-5: Hydrogen-based electrification for marine applications $200,000 

Task-6: At-scale evaluation and validation of H2Grid at NREL ARIES $350,000 

Task-7: Techno-economic analysis of H2Grid and H2 production cost 
analysis $200,000 

Federal Share Total $1,250,000 

 

b. Cost Sharing: In-kind and cash/funds-in 

 

 

 

 

 

  

Federal Share Funds-In In-Kind Total cost-share  Project Total 

$1,250,000  $178,571  $357,143  $535,714  $1,785,714  
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10. Diversity, Equity, and Inclusion Plan 

The project will directly study the ‘Great Loop’ for the intracoastal navigation and assess the 

techno-economic potential for green hydrogen to be a fueling source for electrified barge, 

work floats, and tug boats. There are several towns across the Loop with that have significant 

economic impact due to the port activities. One such cities is Georgetown, South Carolina. 

Few other areas in America contain more history or charm than Georgetown, South Carolina. 

From its earliest beginnings as the probable site of the first European settlement in North 

America in 1526, to its present status as a vibrant and gracious city Georgetown has long been 

known for its warm hospitality and Southern charm. One of our project partners is the 

‘Georgetown Economic Development’ who is extremely interested in clean energy, clean 

fuels, and job creation through port activities. Please see the attached support letter with the 

proposal for details. This town boasts some of the highest diversity with regards to residents 

with approximately 46.5% Black or African Americans and 5.7% of two or more races1. If 

compared to the national US average, which is ~23% residents who can be termed as ‘people 

of color’. Based on sheer diversity, this town is and has been historically very diverse. Creation 

of green jobs and ensuring environmental justice for such a town would be very meaningful 

and justified. This project is expected to benefit several other towns which may have similar 

diverse populations that need cleaner air, water, and green jobs. The team comprises of a 

potential partner as W. Leigh Associates that has committed to be a part of the overall effort. 

W. Leigh & Assoc., Inc. offers a full line of equipment, services and materials for the 

commercial marine contractor. A support letter is attached with this proposal. W. Leigh 

Associates is a ‘Woman Owned Small Business’ and ‘Multi-State Disadvantaged Business 

Enterprise (DBE) Firm’. They and similar companies that are minority-, woman-, and veteran-

owned business that are in the marine shipping for intra-coastal cargo. The NREL PI is an 

affiliate faculty at the FAMU/FSU College of Engineering, Florida Agriculture & Mechanical 

University (FAMU) - Florida State University (FSU). FAMU is a Historically Black University 

(HBCU) and the project will create a pipeline for graduate students, interns, staff, and PhD 

R&D activities for FAMU students. Additionally, this project R&D team itself is quite diverse 

with prominent roles as scientists and key contributors from underrepresented communities 

such as Latin and Asian origin. 

 
1 https://www.census.gov/quickfacts/fact/table/georgetowncitysouthcarolina/PST045219 

https://www.census.gov/quickfacts/fact/table/georgetowncitysouthcarolina/PST045219

