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EXECUTIVE SUMMARY 
Maine Aqua Ventus I GP LLC is a new, special purpose company founded to 
commercialize the University of Maine’s (UMaine) floating offshore wind technology.  
UMaine, a United States pioneer in floating wind turbine technology and a world leader 
in climate change science and policy, has formed a collaborative with an unprecedented, 
world-class consortium of energy, technology, construction, and marine-related firms (the 
Consortium) to develop, construct, and operate a proposed deepwater offshore wind 
energy pilot project in the Gulf of Maine. The primary collaborators in the Consortium 
are Pittsfield, Maine-based Cianbro Corporation (Cianbro), one of the nation’s elite 
construction companies (Ranked #90 on Engineering News Record’s Top 2012 400 
Contractors), and Emera, Inc., (“Emera”) one of the largest and most innovative energy 
companies in the Northeast and Atlantic Canada, with significant holdings in Maine and 
tremendous experience in energy, marine and renewable project development. 
Additionally, over 25 other companies and organizations have been selected to maximize 
the Consortium’s ability to develop this project successfully and to meet the goals of the 
Ocean Energy Act. Maine Aqua Ventus I GP LLC is pleased to offer this proposal to 
develop a deepwater offshore wind energy pilot project in the Gulf of Maine in response 
to the Maine Public Utilities Commission’s July 9, 2013, Supplemental Request for 
Proposals for Long-Term Contracts for Deepwater Offshore Wind Energy Pilot Projects. 

Maine Aqua Ventus I GP LLC proposes to develop a two-turbine, 12-megawatt, floating 
deepwater offshore wind energy pilot project, known as Maine Aqua Ventus I, in Maine 
state waters (Maine Aqua Ventus I, or the Project). Maine Aqua Ventus I is designed to 
meet the objectives of Maine’s Ocean Energy Act and subsequent Maine legislation, to 
strategically position the Consortium to win support from the United States Department 
of Energy (DOE), to yield substantial tangible economic benefits for Maine, and to lead 
to even larger-scale, more cost-effective offshore wind developments in the Gulf of 
Maine and markets worldwide. Maine Aqua Ventus I would demonstrate significant 
technological advances capable of leading to a potential production-scale 500 MW 
project. Beyond these future benefits, the construction of Maine Aqua Ventus I will 
provide a tangible economic impact to Maine1, including multiplier effects —for the 
three years of the project—of an estimated  in annual 
output,  full- and part-time jobs in each year, and  

in annual labor income. The ongoing operations and maintenance of the 12 MW 
Aqua Ventus pilot project would have an annual economic impact, including multiplier 
effects, of an estimated in output, full- and part-time jobs, and  
in labor income. These impacts occurring over the 3 years of construction and 20 years of 
operations are between  in total economic output, and a 
total of  job-years.  

Maine Aqua Ventus I offers Maine the opportunity to invest in and benefit substantially 
from the development of transformative technology capable of significantly reducing the 
cost of electricity produced by offshore wind, creating Maine jobs, and simultaneously 
                                                
1 “Aqua Ventus Economic Impact Report”, Prof. Todd Gabe, Aug 30, 2013 (Appendix 4) 
 

Proprietary and Confidential 3



making a long-term commitment to reducing both society’s carbon dioxide emissions and 
our reliance on fossil fuels. 

Maine Aqua Ventus I is unique in its combination of technology, site, project team, 
eligibility for financial support, and tangible economic benefits to Maine. Each of these 
elements alone offers Maine world-class advantages. The Project is an important 
evolution of Maine’s cultural and economic reliance on our natural resources, including 
those of the Gulf of Maine. 

Technologically, Maine Aqua Ventus I features a unique concrete floating semi-
submersible platform with an advanced composite tower, called VolturnUS. VolturnUS is 
not only designed specifically for the Gulf of Maine and similar sites, but

 These design 
features represent proprietary intellectual property developed by UMaine. No other 
proposed floating offshore wind project has demonstrated such advances, as has been 
shown in the successful deployment of the 1:8 scale VolturnUS turbine off the coast of 
Maine in June 2013. The VolturnUS 1:8 has been successfully operating in 
approximately 80 ft of water off Castine, and is the first offshore wind turbine to be 
connected to the US grid. In reference to this UMaine technology, Jose Zayas, director of 
the Department of Energy Wind and Water Power Technologies Office stated, “The 
Castine offshore wind project represents a critical investment to ensure America leads in 
this fast-growing global industry, helping to bring tremendous untapped energy resources 
to market and create new jobs across the country.”2 
Maine Aqua Ventus I’s site off Monhegan Island brings important advantages to the 
Monhegan population and that streamline the permitting process compared to sites in 
Federal waters. Located in state waters about 2.5 miles south of Monhegan Island and 10 
miles from the mainland, the site is endowed with strong wind resources. The site was 
selected by the State of Maine through an extensive public process that resulted in three 
offshore wind energy test sites. The Monhegan test site was assigned by the legislature to 
UMaine as its wind energy research and development site. UMaine has studied and 
characterized the site for over 5 years, yielding a rich set of data on metocean, ecological, 
geophysical, and geotechnical site conditions. The site also benefits from state legislation 
and federal approvals enabling streamlined regulatory and permitting processes. 
Moreover, the Project will run its cable to shore within state waters, thus avoiding the 
significant time and expense required by the federal leasing processes for turbines and 
cables in federal waters. The test site location also allows the opportunity to provide less 
expensive electricity and improved energy security to the residents of Monhegan Island, 
who currently pay some the highest electric rates in the United States, at nearly $0.70 per 
kWh. Maine Aqua Ventus I GP LLC is committed to work with the state and the Maine 

                                                
2 “Maine Project Launches First Grid-Connected Offshore Wind Turbine in the U.S.” May 31, 2013. 
http://energy.gov/articles/maine-project-launches-first-grid-connected-offshore-wind-turbine-us Accessed Aug 
30, 2013. 
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PUC, to the extent this is achievable within state laws, to provide free electrical power to 
the Monhegan Plantation Power District using wind power generated at the test site.  

Maine Aqua Ventus I’s Project team unites leaders in deepwater offshore wind research 
and development, utility operations, and project construction and management. Led by 
UMaine, Cianbro, and Emera, the Consortium includes over 25 other members who 
contribute their depth and breadth of relevant experience, as well as world-class technical 
and financial resources.  
As detailed in the “Maine Aqua Ventus I GP LLC’s Commitment to Maine” section of 
this proposal, the plan is to issue contracts exceeding  

 on the 12 MW pilot Project to Maine-based entities. The successful 
completion and operations of Maine Aqua Ventus I could lead to the first 500 MW 
Project in the Gulf of Maine and subsequent offshore wind Projects in the Gulf of Maine 
and other markets worldwide. Similarly, the plan is to issue potential 

 on the first 500 MW commercial project, as well 
as on subsequent commercial projects in the Gulf of Maine,  
Additional opportunities that could result from the successful outcome of Maine Aqua 
Ventus I include operations and maintenance activities; 

  

In addition to meeting the objectives of the Ocean Energy Act and subsequent Maine 
legislation, Maine Aqua Ventus I is in an excellent position to win additional support 
from the United States Department of Energy (DOE). The DOE selected the Consortium 
out of 70 competitors as one of seven winners of $4 million in initial engineering and 
design funding, and the Project is now a finalist for an additional $46.6 million in 
funding. As a result of the strength of the Project technology, site, and team, the Project is 
in an excellent position to win this additional DOE funding.  
Finally, Maine Aqua Ventus I is also designed to maximize its positive economic effects 
on Maine, both in the form of direct and indirect economic benefits, as well as in the 
form of reduced electricity costs compared to alternative projects. These tangible 
economic benefits to Maine have already begun to be realized. To date has 
been spent with Maine partners as part of the test site development, R&D, and 
construction of the prototype VolturnUS floating wind turbine deployed in June 2013. In 
addition, the $4 million Phase 1 of the DOE’s Advanced Technology Demonstration 
contract is funding ongoing work by UMaine, its students, and numerous contractors 
involved in the engineering and design. Many of the Consortium companies are 
providing additional funding to their scope of work. More economic benefit will be 
realized as soon as the Project is selected for a power purchase agreement, and will 
continue through Project development, the life of the contract, and beyond. A list of 
University of Maine students who already have become deeply involved in this project 
and can form the nucleus of the future workforce needed to create this new industry is 
provided at Appendix 6. 
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PROPOSED POWER PURCHASE AGREEMENT TERMS 
Maine Aqua Ventus I GP LLC proposes to develop Maine Aqua Ventus I if awarded a 
contract with one or more of Maine’s transmission and distribution utilities pursuant to 
this request for proposals. As envisioned by Maine Aqua Ventus I GP LLC, that contract 
would embody the following fundamental terms: 

To comply with the terms of the RFP and governing statutes and as described previously, 
Maine Aqua Ventus I GP LLC proposes the following indicative bid for a long-term 
power purchase agreement: 

• For the two turbine, 12 MW Project, Maine Aqua Ventus I GP LLC proposes a 
20-year power purchase agreement  

 
• 

 
• This indicative bid is contingent upon the Project being selected for the next 

round of the Department of Energy Offshore Wind Advanced Technology 
Demonstration Program. The Project will be submitted in February 2014 for the 
next phase of DOE funding of $46.6 million. DOE has advised finalists that it 
intends the selection shall occur in April 2014, but that is not a firm date. 

• Maine Aqua Ventus I GP LLC has reviewed the statutory and RFP provisions 
concerning the contingency of the bid and because of some apparent 
inconsistencies between some of the RFP provisions, Maine Aqua Ventus GP, 
LLC is uncertain what the provisions require and what the significance of the 
designation may be. Accordingly, Maine Aqua Ventus I GP LLC requests the 
opportunity to discuss the meaning of the provisions with the Commission before 
making any necessary designation. This would occur prior to a final bid-price 
being proposed. 

• 
 

 
• 

   

MAINE AQUA VENTUS I GP LLC’S COMMITMENT TO MAINE 
The research and design activities leading to the Maine Aqua Ventus I Project have 
involved numerous Maine Consortium members as sub-contractors and vendors. Table 1 
lists the past level of direct spending in the development of the technology, evaluation of 
the test site and all work associated with pre-permitting, and outreach. In addition, the 
balance of the design work and evolution of permitting, financing, construction site 
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location, construction and assembly, installation and commissioning, operations and 
maintenance, ongoing testing, environmental monitoring, and stakeholder education and 
outreach will continue by the identified Consortium members. 
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Table 1: Offshore Wind Program Expenditures on Maine Companies for Both the 1/8th-scale and Maine 
Aqua Ventus I Projects To-Date 

Contractor/Partner Location Project Task Budget 
1:8th-scale Project 

A.H. Mackenzie Design, LLC Gorham, ME   
Bath Iron Works Bath, ME   
Bernstein Shur Portland, ME   

Bottom Dollar Inc. - John L Merrill III Northeast Harbor, 
ME   

Bronson Audio Visual Inc Bangor, ME     
Cianbro Corp Portland, ME   
Copia Specialty Contractors, Inc Brewer, ME   
Dirigo Architectural Engineering, LLC Turner, ME   
F V Priscilla Earl Charters/Christina Cash Monhegan Island  
Forristall Ocean Engineering, Inc. Camden, ME   
Gulf of Maine Research Institute Portland, ME   
Hampden Electric Hampden, ME   
HDR/DTA Engineering Inc Portland, ME   
Hill View Mini Barns Etna, ME  
Island Institute Rockland, ME   
Jeff Kirlin Bangor, ME   

James W. Sewall Co Old Town, ME   

Kleinschmidt Pittsfield, ME    
Kristin Porter Cutler, ME    
Knight Vision International Scarborough, ME   
Laura Kennedy/Lubird Environmental Services Bar Harbor, ME   
Maine Composites Alliance Portland, ME   
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Maine Maritime Academy Castine, ME  

 

 

Mainely Marine Services Castine, ME   
McNiff Light Industry Harborside, ME   
Morrison Mechanical Engineering Orono, ME   
Northstar Protection LLC Hermon, ME   
Pemaquid Art & Science Bristol, ME    
Point Lookout Resort & Conference Ctr Lincolnville, ME   
Progress Engineering LLC Manchester, ME    
R. M. Beaumont Corporation Brunswick, ME    
Santos Wind Energy Technologies Portland, ME   
SGC Engineering LLC Westbrook, ME   
Stantec Consulting SvcsInc Scarborough, ME   
Sullivan And Merritt  Hermon, ME   
SW Cole Engineering Inc Bangor, ME    
William Drake Photography Winterport, ME   

Total spent in Maine for 1:8th-scale project $3,195,703.42 
Maine Aqua Ventus I - 2013 to date  

Bath Iron Works Bath, ME   
Cianbro  Pittsfield, ME    
Farrell and Norton Naval Architects  Newcastle, ME   
Gulf of Maine Research Institute Portland, ME    
HDR Engineering, Inc.  Portland, ME    
Kleinschmidt Associates  Pittsfield, ME 
Lubird Bar Harbor, ME    
Maine Marine Composites (MMC)  Portland, ME   
Maine Maritime Academy (MMA)  Castine, ME   
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Maine Ocean & Wind Industry Initiative  Portland, ME   
Pemaquid Arts & Sciences  Bristol, ME                   
Priscilla Earl Charters  Monhegan Island  
James Sewall Company  Old Town, ME  
SGC Engineering, LLC  Westbrook, ME  
T.Y. Lin International Group  Falmouth, ME 
Preti Augusta, ME 
Verrill Dana Portland, ME 
ORPC Professional Services Portland, ME 
David Cole Consulting Brewer, ME 

Total dollars allocated to Maine companies for ME AV1 to-date $1,671,710.00 
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As the Engineering Procurement and Construction contractor for Maine Aqua Ventus I, 
Cianbro is in a very favorable position to maximize utilization of the Maine-based supply 
chain. As a strong advocate of the Maine economy, Peter Vigue, CEO of Cianbro, has a 
long track record optimizing the use of the Maine workforce, facilities and partners while 
remaining competitive in a national and international market place. Cianbro’s ongoing 
commitment to this Project and Maine is evidenced by its membership in Maine Aqua 
Ventus I GP LLC. See Appendix 1 for Cianbro’s letter of support for the Project. 

SPECIFIC COMMITMENTS TO MAINE 
Maine Aqua Ventus I GP LLC makes commitments to the State of Maine regarding 
capital expenditures on the 12 MW Project. The successful completion and operations of 
Maine Aqua Ventus I could lead to the first 500 MW Project in the Gulf of Maine and 
subsequent offshore wind Projects in the Gulf of Maine and other markets worldwide. 
Additional opportunities resulting from the successful outcome of Maine Aqua Ventus I 
include operations and maintenance activities,  

workforce development and training, and 
development of the Maine supply chain. The mid-to-long term commitments are 
predicated on the success of the 12 MW Project, the growth of the offshore wind industry 
in the US, and particularly the growth of demand in the northeast region. 
COMMITMENTS REGARDING THE PILOT 12 MW MAINE AQUA VENTUS I ADVANCED 
TECHNOLOGY DEMONSTRATION PROJECT (CONSTRUCTION 2015-2017) 
1) Commitment to issue contracts exceeding non-turbine capital expenditures on 

the 12 MW pilot Project to Maine-based entities. This represents approximately 
of total capital expenditures (CAPEX) on the Project issued in forms of contracts to 
entities that operate in Maine. 6-MW turbines are not currently produced in Maine 
and therefore cannot be included within our commitment at this time. 

2) Commitment to issue contracts for of the 12 MW pilot 
Project to Maine-based entities. 

3) Commitment to work with the state and the Maine PUC, to the extent this is 
achievable within state laws, to provide free electrical power to the Monhegan 
Plantation Power District using wind power generated at the test site. The District’s 
customer will continue to incur T&D costs required to maintain their T&D system, 
but will receive free generation costs from the wind turbines at the test site. The 
Project will pay for the cost of purchasing and installing a 300 kW electrical cable 
from the test site to Monhegan Island, and pay for the cost of purchasing and 
installing a step-down transformer which will allow interconnection of the wind 
power generated at the test site with the Monhegan grid. As part of the design phase 
Project engineers will work with representatives of Monhegan Plantation Power 
District to select an acceptable landing site for the 300 kW electrical cable and 
determine the location of its interconnection to the grid. 

4) Commitment to paying for and bringing in a fiber optic line to Monhegan Island, 
bundled with the installation of the 300 kW electrical cable from the test site to 
Monhegan Island. 

5) Construction of Maine Aqua Ventus I will provide between 
in annual output, full- and part-time jobs in each year, and 
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in annual labor income during each of the three years of Project construction, 
with ongoing operations and maintenance beyond 2017 providing an estimated annual 
economic impac  full- and part-time jobs, and  in 
labor income. These impacts occurring over the 3 years of construction and 20 years 
of operation are between and  million in total economic output and a 
total of  job-years. (See Table 4, Appendix 4).  

OPPORTUNITY TO PURSUE A 500 MW-RANGE AQUA VENTUS II COMMERCIAL FARM IN THE 
GULF OF MAINE (2020-2024) 

The 12 MW pilot phase of the Project is intended to demonstrate the capabilities of the 
VolturnUS technology so that lending institutions are willing to invest in larger 
commercial farms. Following a successful pilot phase, Maine Aqua Ventus I GP LLC 
will continue to work on developing additional larger commercial farms, in the range of 
500 MW, to be built in the Gulf of Maine and other markets worldwide. An estimated 
time frame for the first of these commercial farms in the Gulf of Maine is expected to be 
developed and constructed in the years 2020-2024. This timeline and effort are predicated 
on the potential growth of the offshore wind industry in the US as described in the DOE’s 
20% by 2030 report, and particularly the demand growth for offshore wind in Maine, 
New England, and the Northeast. National, state, and regional policies to help grow this 
industry must be in place. Moving forward is also predicated on the successful ability to 
drive the cost down through the information and lessons-learned during the pilot phase of 
the Project. When the technology is scaled up, it is expected to be cost-competitive with 
other forms of electricity produced in that timeframe. 

Assuming the conditions described above are met, this allows Maine Aqua Ventus I GP 
LLC to consider the first commercial farm in the 500-MW range in the Gulf of Maine. 
The consideration of a larger farm will continue Maine Aqua Ventus I GP LLC’s 
commitment to Maine’s economy by utilizing the Maine supply chain through the 
following opportunities:  
1) 

 
2)  

 
 

 
 

3)  
 
 
 

4)  
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The planning and construction impacts over 5 years, if the hulls assembled in Maine, 
turbines not assembled in Maine:  full and part-time jobs/year accumulating to 

 job-years.3  
COMMITMENT TO ESTABLISH  

Following a successful 12 MW pilot phase, Maine Aqua Ventus I GP LLC will evaluate 
developing one or more larger commercial farms, in the range of 500 MW, to be built in 
the Gulf of Maine, and to use Maine entities to support the design and construction of 
deepwater farms between Maine and the Mid-Atlantic states. As stated earlier, the 
estimated time frame for planning and construction of the first commercial farm in the 
Gulf of Maine is 2020-2024. This timeline and effort are predicated on the potential 
growth of the offshore wind industry in the US and the demand growth for offshore wind 
in Maine, New England, and the Northeast. National, state, and regional policy 
frameworks to help grow this industry must also be in place. Moving forward is also 
predicated on our successful ability to drive the cost down through the information and 
lessons-learned during the pilot phase of the Project, so that the technology when scaled 
up, is cost-competitive with other forms of electricity production in the delivery 
timeframe. 

Assuming the conditions described above allow us to proceed with scale up of the 
VolturnUS technology, Maine Aqua Ventus I GP LLC makes the following commitments 
to Maine: 

 
 

 
 
 

 

 
  

 
 

 
 

 
 

 

                                                
3 “Aqua Ventus Economic Impact Report”, Prof. Todd Gabe, Aug 30, 2013 (Appendix 4). 
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COMMITMENT TO PARTNER WITH UMAINE  

The VolturnUS technology was developed at UMaine, with Maine Maritime Academy as 
a strong partner. Maine Aqua Ventus I GP LLC will license the VolturnUS technology 
from UMaine and continue to invest in UMaine R&D as a long-term strategy to 
continually improve the design. UMaine will sit on the Maine Aqua Ventus I GP LLC 
board and continue to drive the R&D and design work for the VolturnUS technology. In 
addition to leading the design efforts for the Project, UMaine and its team will also be in 
charge of developing and carrying out data collection and analysis plans, and the 
environmental monitoring. 

Once again, all the above are predicated on market conditions, success of the pilot phase 
Projects, and ability to drive cost down through scale up at the VIMAF. 

DOCUMENTATION OF LOCAL CONTENT 
For the 12 MW Project, Maine Aqua Ventus I GP LLC will submit annual 
preconstruction reports and operations reports to the Maine PUC outlining contracts 
issued to Maine entities, in relation to the total expenditures on the Project. Similar 
annual reports will be submitted for the first 500-MW range commercial project that 
Maine Aqua Ventus I GP LLC undertakes in the future in the Gulf of Maine. 
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MAINE AQUA VENTUS I: THE DEEPWATER OFFSHORE WIND PILOT 
PROJECT DESIGNED FOR MAINE 
Maine Aqua Ventus I demonstrates game-changing, energy-cost-reducing design features 
for floating wind facilities at the system, component, and operation levels. Maine Aqua 
Ventus I consists of a 12-MW pilot floating farm composed of two 6-MW permanent 
magnet, direct-drive (PMDD) turbines, mounted on UMaine’s proprietary VolturnUS 
concrete semi-submersible turbine system. The VolturnUS design is the product of over 5 
years of research and development by UMaine and its partners, supported with National 
Science Foundation, DOE, industry, and state funding. Each VolturnUS unit (shown in 
Figure 2) consists of a concrete hull, combined with an ultra-lightweight advanced 
composites tower that together support a 6-MW PMDD turbine. 

Figure 2: Approximate sizing of a 6-MW VolturnUS floating offshore wind turbine. 

The hull and tower elements, as well as the Project’s assembly and deployment methods, 
represent significant technological advances over many offshore wind projects previously 
developed in the world. These advances could yield a reduction in the cost of mass-
fabrication compared to steel hulls. The composite tower reduces the tower weight 
compared to a traditional steel tower, further reducing hull weight. Both the concrete hull 
and composite tower materials resist corrosion, which reduces operating costs. The result 
is a significant reduction in the ultimate levelized cost of energy produced by the Project 
when the technology reaches commercial production scale. 

As a game-changing additional advantage, the VolturnUS platform is designed to enable 
a long service-life and cost-effective repowering of the platform  
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more 20-year cycles. This unique feature should further reduces the technology’s long-
term levelized cost of energy.  

Even as a 12-MW pilot project, Maine Aqua Ventus I is projected to yield a levelized cost 
of energy as low  If the VolturnUS technology is deployed on a larger 
scale, we believe its levelized cost of energy could reach . These 
VolturnUS advantages are powerful reasons why Maine Aqua Ventus I GP LLC believes 
that this Project is superior to all other deepwater offshore floating wind projects. These 
qualities provide the opportunity to greatly reduce cost and risk in expanded production 
and use, which are key state and federal objectives. 
UMaine’s VolturnUS technology is uniquely suited to Maine. In fact, it was designed to 
weather extreme Gulf of Maine conditions, reduce the cost of energy and compete with 
fossil fuels in the 2020's, and, most importantly, be manufactured here in Maine. 
VolturnUS technology is the only floating offshore wind platform designed specifically 
to: 

• Operate in the Gulf of Maine, based on more than a decade of real wind/wave data 
obtained through the extensive network of Gulf of Maine Ocean Observing System 
deployed by UMaine. 

• Maximize the use of Maine-based natural resources, including concrete hull material 
from local quarries. 

• Be manufactured along Maine’s working waterfronts with water depths  or 
more. 

• Utilize Maine’s engineers, construction workers, manufacturers, electrical workers, 
college students, marine and offshore workforce, support vessels, environmental 
scientists and consultants. 

• Maximize economic benefit in Maine. 
• Produce electricity at market-competitive prices when manufactured at economies of 

scale. 

The VolturnUS design has undergone successful 1:50 geometric scale-model testing in a 
wave-wind basin facility where it was subjected to 60 metocean conditions covering both 
operational and extreme hurricane-level conditions. The VolturnUS has also undergone 
successful construction, deployment, and testing at the 1:8 geometric scale starting in 
June 2013 in the Gulf of Maine. However, it has not yet been demonstrated at full-scale. 
Maine Aqua Ventus I will demonstrate at full-scale the effectiveness of UMaine’s 
transformative technological advances and lead to the construction of commercial-scale 
deepwater offshore wind farms suitable for Maine waters. 
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Figure 3: Preparing VolturnUS 1:8 for Deployment, June 2013. 

Maine Aqua Ventus I will be deployed at UMaine’s Deepwater Offshore Wind Test Site, 
in state waters, located approximately 2.5 miles south of Monhegan Island and 
approximately 12 miles from the mainland. UMaine’s site offers unique advantages over 
sites in both resource potential and regulatory ease, explained later in this submission. 

The Project will be connected via underwater transmission lines, fully within state waters, 
to both the Monhegan Power District’s electricity grid and the mainland electric grid 
operated by Central Maine Power Co. The Project will be outfitted with 25-MW 
electrical interconnection capacity. Initially, 12-MW of the 25-MW cable capacity will be 
utilized, leaving room for additional test turbines with a total capacity of 13-MW to be 
connected in the future. 

Maine Aqua Ventus I will be financed through a combination of debt, equity investment, 
and DOE funding.
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have committed to assist Maine Aqua Ventus GP LLP with the effort to secure financing 
for this Project. 

Maine Aqua Ventus I is designed to maximize available federal support. UMaine has 
already received $4 million in funding from the DOE’s Offshore Wind Advanced 
Technology Demonstration program, and is a finalist for an additional $46.6 million in 
funding to support final design and construction. While this proposal is contingent upon 
UMaine’s selection for the remainder of this funding, Maine Aqua Ventus I GP LLC 
believes that Maine Aqua Ventus I is competitively positioned to achieve the DOE 
program’s goals of cost reduction and United States job creation. The UMaine-led 
Consortium is also the only research university-led consortium bidding for the DOE 
award, which is significant since the program guidelines cite involvement of research 
universities as a key selection criterion.

 

 

Maine Aqua Ventus I also represents a firm commitment to creating jobs and economic 
development in Maine. As demonstrated in the study by UMaine School of Economic’s 
Professor Todd Gabe in Appendix 4, the Project will yield significant tangible economic 
benefits to Maine, even at its lowest reasonable cost estimate. These benefits include an 
extensive reliance on local suppliers, contractors, and professionals for the goods and 
services needed to construct, operate, and maintain the Project. As this study shows, 
Maine Aqua Ventus I would demonstrate significant technological advances capable of 
leading to a potential production-scale 500 MW project. Beyond these future benefits, the 
construction of Maine Aqua Ventus I will provide a tangible economic impact to Maine4, 

—for the three years of the project—of an estimated 
in annual output, full- and part-time jobs in each year, 

and  in annual labor income. The ongoing operations and 
maintenance of the 12 MW Aqua Ventus pilot project would have an annual economic 
impact, , of an estimated  in output,  full- and 
part-time jobs, and  in labor income. These impacts occurring over the 3 years 
of construction and 20 years of operations are between  
in total economic output, and a total of job-years. The complete economic impact 
study is included in Appendix 4. 

Maine Aqua Ventus I GP LLC views this 12-MW Project as only the beginning of its 
longer-term commitment to Maine. While the Project offers significant economic benefit 
to Maine by itself, this benefit pales beside the potential significant long-term economic 
benefit of one or more production-scale (500 MW) projects. Assuming the pilot phase is 
successful, and the market conditions for the development of offshore wind are favorable 
(for example, as efficiencies and economies of scale accrue and the direct and indirect 
costs from carbon-based sources continue to rise),

                                                
4 “Aqua Ventus Economic Impact Report”, Prof. Todd Gabe, Aug 30, 2013 (Appendix 4) 
 

Proprietary and Confidential 19



 

 

TRANSMISSION FACILITIES 
The technical approach of the electrical systems and grid interconnection scope of work 
is being managed by UMaine and carried out by SGC Engineering, LLC. This work will 
be transferred to Maine Aqua Ventus I GP LLC as part of the design package under a 
technology and design License. UMaine’s Deepwater Offshore Wind Test Site is planned 
to accept multiple turbines, with a total capacity up to 25 MW. As part of the plan for the 
test site, UMaine intends to supply 300 kW of power to Monhegan Island for its use. 
Monhegan is currently dependent on its use of diesel generators for power and residents 
pay up to .70 cents/kWh, one of the highest costs borne by consumers in the United 
States.  

The anticipated schedule includes the following milestones: 

• 2013: Evaluate potential cable routes, conduct route surveys, 50 percent design 
completed. 

• 2014: 100 percent design and specifications completed; beds received for 
construction. Binding cost proposals for line construction in hand. 

• 2015: Start construction. 
• 2016: Continue construction. 
• 2017: Project complete and selling electricity to the grid. 

The goal under current evaluation is to cable the two 6 MW turbines to the mainland and 
connect them into the CMP grid. Currently, SGC Engineering is evaluating cable routes 
to shore and shore-side substations for interconnection into CMP’s grid. UMaine’s 
environmental team is surveying various subsea routes to pick the best path. In addition, 
the team is consulting with local fisherman to avoid fishing conflicts. Fishermen have 
been accompanying the survey vessels. While a final route has not been selected, options 
are being narrowed. 

In addition, a cable from the turbines to Monhegan is being explored. A smaller feeder 
300 kW cable could send turbine power to Monhegan, which currently has some of the 
highest electric rates in the country ($0.60-0.70/kWh). The Project team is consulting 
with the Monhegan Plantation Power District on this matter. 

One of the potential routes to the mainland under consideration is as follows. A 34.5 kV 
25 MW subsea transmission cable will run in state waters (as confirmed by the Maine 
Coastal Island Registry) from the test site approximately 15 miles to shore at New 
Harbor. 

 In addition to the electrical power cable, a fiber optic 
cable will be built into the subsea and overhead transmission lines. This will allow 
communications between the Maine Aqua Ventus I site and personnel on shore, as well as 
provide a fiber optic cable link to the Monhegan Island population. 
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The transmission cable routing is preliminary, and the UMaine team is engaged in public 
outreach efforts. The results of these outreach efforts are being factored into the route 
selection and consequently there are three alternative cable routes being evaluated at this 
stage. After a series of conversations with fishermen, Maine Marine Patrol, state and 
federal agencies, and other local officials, it has been determined that several sectors of 
the local community need to be further engaged in order to determine the route with the 
least impact. The community will be provided with the draft plan and its input considered 
as the exact cable route is refined. 

Anecdotal information suggests that the most likely issues to resolve are interactions of 
the cable with mobile fishing gear and the size of potential exclusion zone in the 
immediate vicinity of the cable to minimize impact on the shrimp and scallop fisheries. 
Through the course of the present and future conversations with stakeholders, 
refinements will continue to be made to the proposed cable route that will have the lowest 
possible impact on shrimp trawling areas, and known scallop grounds.  

See Figure 4 for a map of the preliminary route.  
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Figure 4: Map of proposed transmission route from UMaine’s Deepwater Offshore Wind 
Test Site to Monhegan Island and then to the mainland. 

In addition to the main power transmission cable, a smaller 34.5 kV 300 kW subsea cable 
is proposed to run approximately 3.7 miles connecting the test site to a landing site on 
Monhegan Island. A pad mount transformer near the landing site on Monhegan Island 
will reduce the voltage to 4160 volts, in order to make a 300 foot underground connection 
to the Monhegan Plantation Power District (MPPD) distribution line located under the 
roadway. This cable will be sufficient to supply the peak power needs of Monhegan 
Island occurring during summer months. Four landing sites have been investigated. The 
transmission cable routing is preliminary, and UMaine team is engaged in public 
outreach efforts to determine a final location. The results of these outreach efforts are 
being factored into the route selection, and consequently there are three alternative cable 
routes being evaluated at this stage. See Figure 5 for a map showing this route.  
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Figure 5: Map showing where the transmission cable from UMaine’s Deepwater Offshore 

Wind Test Site to Monhegan will potentially land. 

This is a partial list of substantive determinations that need to be made either through 
study of or evaluation in the ISO-New England process in order to determine the 
qualifying capacity value of a resource in the FCM. This discussion does not include 
ministerial steps in the process, such as applying to become a Market Participant or filing 
information needed to qualify for the FCM auctions. 

• Interconnection Requirements. Every resource must file a request for 
interconnection under either the local Open Access Transmission Tariff of the utility 
or the NEPOOL OATT. Studies are used to determine whether the proposed unit can 
be connected safely and reliably to the transmission system. In addition, studies will 
lay out the requirements for additional transmission upgrades, if any, that are 
necessary in order to permit any new resource to receive capacity credit. Resources 
are studied pursuant to the Overlapping Impacts Test to determine whether the 
capacity from Project is deliverable. The Overlapping Impacts Test treats all existing 
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units as having a pre-existing right to run at their maximum output. If the addition of 
the capacity of the new unit cannot be accommodated by the transmission system 
under the assumption that all other units are running at or near full output, then the 
new Project will be forced to build additional transmission infrastructure so that it can 
run reliably along with all other existing units. Nevertheless, these studies are site-
specific and the contemplated unit here is not large. In addition to thermal limits, 
studies will also test for electrical stability given the operating characteristics of any 
new unit. The outcome of these studies cannot be predicted in advance.  

 
 

 
 

 
• Claimed Capability Testing. The nameplate rating of any unit is not determinative 

of the capacity value it will be allowed to bid into the FCM auction. Units must 
demonstrate their capability to provide capacity through periodic testing and audits. 
The capacity value given to the unit will be determined by its performance during a 
relevant time period used to test its capability. For a wind resource capacity value is 
determined as the average of the units output during the hours of 2-6 pm in the 
summer and the average during the hours of 6-7 pm in the winter, as taken over 5 
years or whatever shorter time frame for which there is data. Because of the 
intermittent nature of wind resources, these resources often qualify for less capacity 
than their nameplate rating. The exact extent of the discounting is site- and resource-
specific based on performance during the capability test period. Resources have 
separate winter and summer capability assigned to them for purposes of the auctions.  

• Minimum Offer Price Rule. The Minimum Offer Price Rule (MOPR) imposes 
potential restrictions on what resources are allowed to bid into the FCM. Under 
certain circumstances, new resources can be refused entry into the FCM because the 
Minimum Offer Price Rule constrains the level at which they are allowed to bid. 
Because this Project is being constructed for non-economic reasons, the logical way 
to bid the Project into FCM would be to bid the capacity in at zero and take whatever 
the clearing price ends up being. This would (in a rational market) assure that the 
resource cleared and at least got something for capacity. The MOPR limits the use of 
this strategy. Under the MOPR the unit may be forced to bid at a level that reflects the 
Market Monitor's view of what a new wind resource “costs." Given the current excess 
supply situation in New England, this may push the bid of a new resource high 
enough that it fails to clear in the auction and so gets no capacity payment. This issue 
will need to be addressed through an analysis of expected capacity levels and pricing 
levels at the time the units are prepared to bid into the auction. 
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MAINE AQUA VENTUS I’S ECONOMIC BENEFITS 
Maine Aqua Ventus I offers Maine a robust portfolio of economic benefits. Most 
fundamentally, the significant technological advances to be demonstrated by the Project 
are capable of leading to one or more larger-scale projects with a lower fundamental cost 
of production of electric energy in future years. The cost-effective VolturnUS technology 
is expected to enable a lower levelized cost of energy when sufficiently scaled up, 
projected to reach 

No other technology has this reliable potential to reduce the cost of 
electricity produced from offshore wind in the near future. 

Beyond these future benefits, the construction and operation of Maine Aqua Ventus I will 
provide significant tangible economic benefits to Maine. As demonstrated by the 
economic impact study in Appendix 4, the construction and operation of Maine Aqua 
Ventus I will also provide tangible economic benefits to Maine. As this study shows, the 
construction of Maine Aqua Ventus I will provide between  in 
annual output,  full- and part-time jobs in each year, and million 
in annual labor income during each of the three years of Project construction, with 
ongoing operations and maintenance beyond 2017 providing an estimated annual 
economic impac  in output,  full- and part-time jobs, and  in 
labor income. These impacts occurring over the 3 years of construction and 20 years of 
operation are between  in total economic output and a total of 

 job-years. These benefits flow from Maine Aqua Ventus I’s substantial reliance on 
local suppliers, contractors, and professionals for the goods and services needed to 
construct, operate and maintain the Project during the term of the contract. 

Maine Aqua Ventus I is designed to further enhance Maine’s economy by serving as a 
national deepwater offshore wind test site with an installed (25-MW) electrical 
interconnection capacity. In addition to the initial two 6-MW turbines, the site will be 
available starting 2015 for turbine manufacturers and floating foundation designers to test 
additional designs, spurring further domestic innovation and offshore wind cost-
reduction. 

Maine Aqua Ventus GP LCC views this 12-MW pilot Project as only the beginning of its 
longer-term commitment to Maine. The significant long-term economic benefit potential 
to Maine is that which can come after this 12-MW pilot Project is completed, not as part 
of the pilot Project in itself. Assuming the pilot phase is successful and the market 
conditions for the development of offshore wind are favorable (as efficiencies and 
economies of scale take hold and as the direct and indirect costs from carbon-based 
sources continue to rise), Maine Aqua Ventus I GP LLC supports

INDIRECT BENEFITS OF MAINE AQUA VENTUS I 
The University of Maine has long been a world leader in multiple aspects of climate 
issues. The University’s programs in energy, marine science, and engineering have been 
oriented toward developing workable solutions to climate challenges for decades. Maine 
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Aqua Ventus I is an important evolution of that work. The timing is especially significant, 
because while Maine’s economy has traditionally been based on our natural resources—
forests, fish, farm resources, and tourist visitors—climate changes have already begun to 
degrade those resources and adversely impact workers and families whose jobs depend 
upon them. UMaine’s offshore wind research projects are critical steps toward protecting 
Maine resources and creating jobs.  

Scientific consensus has accepted that the generation of electricity from coal, oil, and 
other fossil fuels imposes hidden costs that are not fully reflected in the market price for 
these fuels or the electricity produced from them. For example, the National Research 
Council found in 2005 that the total annual external damages from sulfur dioxide, 
nitrogen oxides, and particulate matter created by burning coal at 406 coal-fired power 
plants, which produced 95 percent of the nation's coal-generated electricity, were about 
$62 billion; these non-climate damages averaged about 3.2 cents for every kilowatt-hour 
(kWh) of energy produced.5 Adding in other fossil fuel-fired electricity generation and 
motor vehicle transportation for the year 2005 alone, the National Research Council 
estimated $120 billion of damages in the form of health damages from air pollution 
associated with electricity generation and motor vehicle transportation. The $120 billion 
figure did not include damages from climate change, harm to ecosystems and 
infrastructure, insurance costs, effects of some air pollutants, and risks to national 
security. The National Research Council report suggested that climate damages alone 
from energy use could equal another $120 billion per year. With infrastructure and 
ecosystem damages, insurance costs, air pollutant costs, and fossil-fueled national 
security costs added on top of this $240 billion annual toll, or 6.4 cents per kWh.6 
Fossil fuel power plants are the largest single source of greenhouse gases in the United 
States. Carbon dioxide emissions from coal-fired power plants average about 1 ton of 
carbon dioxide per MWh generated. Emissions of carbon dioxide from gas-fired power 
plants are smaller but still significant, with an average of about 0.5 ton of carbon dioxide 
per MWh generated and a 5th-to-95th-percentile range of 0.3-1.1 tons. 

By contrast, life-cycle carbon dioxide emissions from Maine Aqua Ventus I and other 
wind projects are so small as to be negligible compared with those from fossil fuels. 
Moreover, the power produced by Maine Aqua Ventus I will displace electricity 
generated on the New England grid from greater pollutant-emitting sources; our project 
will avoid the emission of over 17,600 tons of carbon dioxide equivalent per year, as well 
as the emission of over 5,440 pounds of NOX and 1,940 pounds of SO2 per year. 

Moreover, a successful demonstration of the Maine Aqua Ventus I technology will help 
lead to increased domestic and international reliance upon carbon-emission-free 
renewable energy sources, decreasing use of fossil fuel energy sources. Whether in a 
subsequent 500-MW phase, or in demonstrating the efficacy of other offshore wind 

                                                
5 See Hidden Costs of Energy: Unpriced Consequences of Energy Production and Use (2010), available at 
http://www nap.edu/openbook.php?record id=12794&page=1. 
6 See Jeffrey Thaler, Fiddling as the World Floods and Burns: How Climate Change Urgently Requires a 
Paradigm Shift in the Permitting of Renewable Energy Projects, 42 ENVTL. L. 1101, 1131 (2012). 
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projects, Maine Aqua Ventus I offers Maine and the nation significant climate and 
environmental benefits. 

Offshore wind is a uniquely powerful tool in reducing society’s carbon emissions. 
Offshore wind energy projects have the potential to generate large quantities of pollutant-
free electricity in waters near many of the world’s major population centers, and thus to 
help reduce the ongoing and projected economic, health, and environmental damages 
from climate change. Wind speeds over water are stronger and more consistent than over 
land, and have a gross potential generating capacity four times greater than the nation’s 
present electric capacity.7 The net capacity factor for offshore wind turbines is therefore 
greater than standard land-based wind turbines. Because the best offshore wind resources 
are typically found in deeper waters farther from land, floating offshore wind platforms 
will be necessary to harness these superb resources. Maine Aqua Ventus I represents a 
unique, Maine-designed and patent-pending technology capable of safely and sustainably 
capturing Maine’s offshore wind resource to provide electricity to Maine consumers 
without the carbon emissions typically associated with electric generation. 
The benefits from offshore wind in general and Maine Aqua Ventus I in particular are 
crucial because of already-demonstrated adverse impacts of fossil –fuel-related climate 
changes and disruptions to Maine’s fishing, forestry, agricultural, and seashore resources 
and economies. In brief, “[Sea level rise is] already causing inundation of low-lying 
lands, corrosion of wetlands and beaches, exacerbation of storm surges and flooding, and 
increases in the salinity of coastal estuaries and aquifers….”8 Indeed, sea levels are rising 
three to four times more rapidly off the Atlantic Coast than the global average.9 

The National Wildlife Federation considers climate change “the biggest threat wildlife 
[marine and terrestrial] will face this century,” citing reasons such as shifts in species 
habitats and location, changes in seasonal timing, changes to winter temperature and 
precipitation, and more severe droughts and heavy rainfall events stressing wildlife.10 
Ocean warming is having a significant impact of marine species, including those of 
Maine, causing them to change breeding times and shift their habitats towards the poles 
at a rate much faster than terrestrial species.11 Specifically, phytoplankton (basic food for 
all marine species), zooplankton, and bony fish are moving towards the poles at an 
average of 72 km (45 miles) every decade, greatly outpacing the terrestrial species 
                                                
7 Id. at 1129-30. 
8 Thaler, supra note 2 at 1118.  
9Wildlife in a Warming World Report, National Wildlife Federation 34 (2013) [hereinafter NWF Report], 
available at https://www nwf.org/News-and-Magazines/Media-Center/Reports/Archive/2013/01-30-13-
Wildlife-In-A-Warming-World.aspx; Thaler, supra note x at 1121.  
10 NWF REPORT 4-8; see also Shifting Skies: Migratory Birds in a Warming World Report, NATIONAL 
WILDLIFE FEDERATION, 22-28 (2013), available at https://www.nwf.org/News-and-Magazines/Media-
Center/Reports/Archive/2013/06-18-13-Migratory-Birds-in-a-Warming-World.aspx (Outlining the threats 
climate change pose to Wetland and Ocean and Coastal Bird species). 
11Global Scientists Shocked by True Scale of Ocean Warming, ENVIRONMENT NEWS SERVICE, Aug. 5, 
2013, http://ens-newswire.com/2013/08/05/global-scientists-shocked-by-true-scale-of-ocean-warming/ (last 
visited Aug 16. 2013) (referencing Elvira S. Poloczanska et al., Global imprint of climate change on 
marine life, NATURE CLIMATE CHANGE 7 (2013)). 
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average of 6 km (4 miles).12 Changes as large as these generally lead to “migration, 
adaptation or extinction,” with the potential to drastically affect fishing and marine 
tourism industries.13 
Studies have identified the relocation and reduction of plankton and other prey species 
due to warming seas has in part led to the decline of salmon stocks.14 Additionally, ocean 
warming and acidification15 are believed to have led to declines in clam populations off 
the Maine coast, with warming waters harboring the invasive European green crab which 
preys on clam populations already threatened by the effects of ocean acidification.16 
Moreover, there is great concern along the North Atlantic Coast regarding lobster and the 
impacts of ocean warming, with surging populations in the Gulf of Maine juxtaposed to 
collapsing fisheries in southern New England.17 Additionally, the commercially 
important species of cod, haddock, winter flounder and yellowtail flounder found off the 

                                                
12Id. (“The study found phytoplankton – which provide the basic food for all life in the seas – are now 
blooming an average of six days earlier in the season, compared with land plants. Baby fish appear to be 
hatching around 11 days earlier in the season”). 
13 Id.  
14 John Holyoke, Climate, ecosystem linkages explain salmon declines in Maine rivers, BANGOR DAILY 
NEWS, Aug. 9, 2013, http://bangordailynews.com/2013/08/09/outdoors/climate-ecosystem-linkages-
explain-salmon-declines-in-maine-rivers/ (“[W]ith the temperature changes and all that, the types of 
zooplankton changed [in certain areas that salmon aggregated],” Kocik said. “That probably led to the 
capelin [prey fish] population collapse and that’s just cascaded through the ecosystem.”); see also Salmon 
and Global Warming: Seven Ways Salmon Will Be Impacted by Global Warming, NATIONAL WILDLIFE 
FEDERATION, available athttps://www.nwf.org/Wildlife/Threats-to-Wildlife/Global-Warming/Effects-on-
Wildlife-and-Habitat/Salmon.aspx; see also Seth Koenig, Maine experts: Gulf of Maine has become cod-
forsaken place, endangering all fisheries, BANGOR DAILY NEWS, Jul. 31, 2013, 
http://bangordailynews.com/2013/07/31/business/marine-experts-gulf-of-maine-has-become-a-cod-
forsaken-place-endangering-all-fisheries/?ref=inline (Ocean warming has pushed cod and other fish species 
north, severely impacting the fishing industry, reducing the number of species they can harvest and leaving 
lobsters with fewer predators, causing their population to boom in recent years, which has led to record 
catches in Maine and Canada, but has also suppressed prices).  
15 Ocean acidification is the reduction of the ocean’s pH caused primarily by the uptake of CO2 from the 
atmosphere. CO2 is an acid gas, in that as it dissolves in water it becomes carbonic acid (H2CO3) and alters 
the ocean’s chemistry. Ocean pH has declined globally by about 0.1 units, making carbonate ions less 
abundant, which are a crucial component of the calcium carbonate (CaCO3) needed for the formation of sea 
shells and coral skeletons. This results in greater difficulty for and stresses on the species that depend on 
calcium carbonate for building and maintaining shells and other structures, such as coral, plankton, and 
shellfish. Roughly a third of all CO2 related to human activity has been absorbed by oceans, and were it not 
for the ocean, atmospheric levels of CO2 would be increasing at a greater rate than they are presently.  
16 Will Graff, ‘They just boil out of the water’: Green crabs destroy clams; are lobsters next?, THE 
FORECASTER, July 9, 2013, available at http://www.theforecaster.net/news/print/2013/07/09/they-just-boil-
out-water-green-crabs-destroy-clams/166208.  
17 Whit Richardson, Portland symposium addresses climate change’s effects on lobster fishery, BANGOR 
DAILY NEWS, Nov. 30, 2012, http://bangordailynews.com/2012/11/29/business/climate-changes-effects-on-
lobster-fishery-among-topics-addressed-in-portland-symposium/?ref=search (“In western Long Island 
Sound, lobster landings have decreased 99 percent since 1998….”). 
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New England coast are extra sensitive to ocean warming, as they are at the southern end 
of their range.18 

Last, Maine forestry, farming, and tourism (such as skiing) operations are already being 
adversely impacted by the steady increase in warming trends and extreme weather events. 
The impacts range from decreased food supplies for puffins to fewer ski days to increased 
spread of pests and ticks to more erratic rainfall. All of these and related changes imperil 
tens of thousands of jobs in Maine, as well as billions of dollars of our economy.19 Thus, 
not only does the Maine Aqua Ventus I initiative generate direct economic benefits to 
Maine, but it also can help slow the negative impacts generated by our over-reliance on 
fossil fuels (none of which are derived from local resources). Indeed, for a community 
like Maine, whose economy and culture are intrinsically interwoven with the Gulf of 
Maine, intelligent and creative testing of floating offshore wind technology may be a 
fiduciary obligation for future generations of Mainers. 
NATURAL GAS AND DEEPWATER OFFSHORE WIND ENERGY 

Another indirect benefit of Maine Aqua Ventus I is its potential contribution to a seasonal 
regional shortage of generation. ISO-New England, FERC, and other entities are 
aggressively exploring solutions to the problem raised by natural gas demand exceeding 
southern New England pipeline capacity. Among the remedial measures are efforts to 
increase non-gas generation availability in winter. Deepwater offshore wind in Maine is a 
solution nearly perfectly attuned to this problem. Wind resource assessment has indicated 
that the same strong northwest winter winds that produce deep subzero wind-chill factors 
will also produce sustained maximum output from wind farms situated in the Gulf of 
Maine. The cause of the problem, powerful wind, is the source of the solution, if the 
capability exists to capture that wind and then turn it into electric power at the gigawatt 
level. 
Maine Aqua Ventus I is not a complete solution to ISO-NE winter generation problem, 
but it is an essential technological step in the right direction. It could significantly 
accelerate progress towards the much-needed solution. In that regard, it is important to 
note that for UMaine as a leader of the Maine Aqua Ventus I Project this is more than 
simply a business opportunity. As a Land Grant and Sea Grant institution, UMaine has a 
public trust responsibility to Maine and to the region, which it takes seriously. The 
beneficiaries of deepwater wind at utility scale would include electric power users during 
these high-risk winter periods.  
For additional details on this issue, see Appendix 8. 
                                                
18 NWF Report at 34 (citation omitted) 
19See, e.g., North Cairn, Maine scientists envision changing forests, PORTLAND PRESS HERALD, May 
12, 2013, http://www.pressherald.com/news/scientists-envision-changing-forests 2013-05-
12 html?pagenum=1 (“A warming climate makes the state's trees vulnerable to pests and other stresses that 
could imperil its 30,000 forestry-related jobs, experts say”); Thaler, supra note 2 at 1114-28; Katherine 
Seelye, Rising Temperatures Threaten Fundamental Change for Ski Slopes, N.Y. TIMES, Dec. 12, 2012, 
http://www nytimes.com/2012/12/13/us/climate-change-threatens-ski-industrys-
livelihood html?pagewanted=all& r=0; Clarke Canfield, Atlantic puffins in peril, PORTLAND PRESS 
HERALD, June 2, 2013, http://www.pressherald.com/news/Atlantic-puffins-in-peril-in-
US html?pagenum=full . 
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UMAINE’S TECHNOLOGY OFFERS UNIQUE ADVANTAGES 
Maine Aqua Ventus I represents a pioneering approach to ocean wind energy, and has 
been specifically tailored to conditions off the coast of Maine. This Project will represent 
true technological progress with a novel approach, and it will have been generated right 
here in Maine. 

The Maine Aqua Ventus I employs UMaine’s unique floating offshore wind turbine 
system, VolturnUS. This platform uses a unique concrete semi-submersible floating 
foundation, which supports an ultra-lightweight advanced composites tower. This 
combination of the corrosion-resistant concrete hull and composite tower is designed for 
cost-effective production and deployment in Maine.  

 
 

 

WHY FLOATING CONCRETE? 
Concrete offers many advantages over steel, including lower maintenance, lower mass-
production costs, flexibility of shape and size to optimize structural design, high dynamic 
damping properties, and longer life. The offshore oil and gas industry has taken some 
advantage of floating concrete. Several offshore oil and gas floating concrete platforms 
are deployed today including the Troll B semi-submersible and the Heidrun tension-leg 
platform located in the North Sea.20 This tension-leg platform carries over 90,000 tons of 
topside, has a hull mass of 287,000 tons, was deployed in the 1990's, and continues to 
produce to this day with little to no maintenance.21 
Concrete has proven so durable in bridge construction (typical design life is 75 to 100 
years) and offshore oil and gas platforms, that it can offer the potential for three or more 
20-year deployments, versus the single 20-year life assumed for conventional steel 
offshore wind installations. Such an effort has already been implemented for a concrete 
floating oil and gas platform. The Concrete Island Drilling Station (CIDS) was originally 
constructed in 1984 for deployment in Alaska (Figure 6). This extreme environment 
required the concrete to withstand 130,000 lbs./ft2 (6.2 MPa) ice pressures. In 2001, after 
17 years of service, Exxon purchased the platform, refurbished it, and redeployed it off 
the coast of Northern Russia. The unit continues to operate today with minimal repairs or 
maintenance.22 Such a strategy offers enormous potential to reduce the capital costs of a 
                                                
20 American Concrete Institute (ACI), 2010. Report on Floating and Float-in Concrete Structures Reported 
by ACI Committee 357. 
21 Aker Solutions, 2012. “Heidrun TLP: World’s First Concrete Tension Leg Platform. 
http://www.akersolutions.com/en/Global-menu/Projects/technology-segment/Engineering/Floater-
designs/Heidrun-TLP-Worlds-first-concrete-tension-leg-platform/. Date Accessed 4/11/2012 
22 Yee Precast Design Group, 2012. Concrete Island Drilling Station (CIDS). 
http://precastdesign.com/Projects/platforms-barges/CIDS gallery.php#1 CIDS/CIDS 1.jpg. Accessed on 
4/11/2012 

Proprietary and Confidential 30



 

floating offshore wind turbine by amortizing the hull costs over several deployments and 
to reduce the overall operating expenditure costs, which can often reach near 50 percent 
of capital expenditures with a 20-year deployment. 
Concrete is an especially beneficial construction material for Maine. Cianbro has 
significant experience fabricating concrete for heavy bridge construction, leading to 
natural synergies with the production of concrete hulls for deepwater offshore wind 
projects. Unlike steel, concrete raw materials and concrete are produced in Maine. 

 

Figure 6: Proposed concrete floating semisubmersible design and concrete island drilling 
station deployed off Alaska for 17 years, refurbished, and then deployed off Russia for the 

past 11 years. 

 

WHY A SEMISUBMERSIBLE DESIGN? 

 
 

 
 

 
 

 
 

 
 

 

 It is entirely assembled dockside, including tower and turbine, and then towed out 
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to sea using commercially available tugboats. VolturnUS’s shallow-draft semi-
submersible design allows turbine and tower installations to be completed dockside in 
Maine before towing the hull, thereby eliminating the need for vessels with cranes, which 
are subject to weather limitations and high-risk (high-cost) operations. VolturnUS 
features a 30-foot draft during tow-out to allow for a simple tow from the fabrication site 
in Maine to its final location. The result is that the offshore installation only requires the 
use of readily available surface vessels to attach the VolturnUS to pre-installed standard 
drag anchors and moorings, further reducing the overall cost of energy. 

 

 

Figure 7: Deployment of VolturnUS 1:8 on June 2, 2013. The fully assembled unit was 
successfully towed over 30 miles from Brewer down the Penobscot River to Castine by a 

Maine Maritime Academy tugboat. 

 The 1:8 scale model has 
demonstrated the feasibility of the towing design of the VolturnUS. The well-behaved 
towing characteristics are expected to transfer to the full-scale Maine Aqua Ventus I 
deployment. 

WHY A COMPOSITE TOWER? 
VolturnUS employs a lightweight, corrosion-resistant, advanced composites tower 
instead of a traditional steel tower. 
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Figure 8:  as part of the VolturnUS 1:8 testing program. 
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combine to make VolturnUS’s advanced composite towers the safest, lowest-cost, and 
best value. 

WHY A 6-MW PERMANENT MAGNET DIRECT DRIVE TURBINE? 
Maine Aqua Ventus I will use two 6-MW permanent magnet direct-drive turbines 
designed especially for the offshore environment.  

 
 

 

 The shift to 
greater offshore wind development has also spurred the production of much larger turbine 
models. Compared to onshore wind, offshore wind development has fewer logistical 
limitations for transporting and installing larger turbine units. Many in the industry are 
building units far larger than the standard 2- to 3-MW turbines in operation, with projects 
currently in development to build turbines as large as 6-MW. Larger PMDD turbines 
have three major impacts on the offshore wind industry: 

• 
 Larger turbines are able to generate greater 

amounts of electricity with fewer units, reducing the number of installed systems that 
have to be deployed and maintained, which drives down the fixed cost per MW 
installed. The fixed costs of permitting and transporting an offshore wind turbine are 
not proportional to the turbine size.

  
• Elimination of the gearboxes reduces one of the major known O&M risks and cost 

drivers, particularly for offshore turbines, where gearbox failures are costly to repair 
or replace. 

• Greater opportunities exist for advanced materials to be used for key components 
such as supporting towers given the increased weight of the larger turbine units. 
Many of the components of traditional systems used to support a wind turbine system 
are composed of steel, which is quite heavy, and subject to corrosion. Demand for 
suitable strong, corrosion-resistant alternatives that can reduce the weight of the steel 
towers will increase as turbine units get larger. Lighter components at these larger 
scales will reduce installation costs and minimize the material required for foundation 
and anchoring.  

 
In addition, permanent magnet direct-drive turbines result in reduced Project cost and 
risk. Not only do permanent magnet direct-drive turbines feature fewer moving parts that 
could require major repairs/unexpected costs, but they also feature significantly reduced 
design and execution risk compared to the geared systems. These features make Maine 
Aqua Ventus I’s two 6-MW turbine design the lowest-cost, best value for the Maine 
Project. 
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FROM SCALE MODELS TO A COMMERCIAL-SCALE PILOT PROJECT 
If selected for a contract, Maine Aqua Ventus I will propel UMaine’s VolturnUS 
technology beyond the 1:8 scale-model testing to a commercial-scale demonstration. 
UMaine and its Consortium members have invested significant resources in successful 
demonstrations of smaller-scale models: 

• UMaine and its Consortium members have been working on optimizing the 
VolturnUS design for several years. A 1:50 scale model of the VolturnUS was tested 
in a laboratory wave-wind basin in 2013, and an earlier semisubmersible design was 
tested in 2011. A 5-MW semi-submersible floating turbine has been designed, a 1:50 
scale model has been built, and the unit was tested at the Marin basin facility in the 
Netherlands in April-May 2011. The scaled -unit included a fully operational turbine 
with collective pitch control, and was evaluated under 60 different extreme and 
operational conditions using metocean data collected from the Monhegan Island test 
site. This has helped evaluate and tune coupled aeroelastic-hydrodynamic models, 
and test preliminary hull sizing of the floating platform. In April-May 2013, these 
basin tests were repeated using the VolturnUS design. 

 

Figure 9: Photo of 1:50-scale VolturnUS model undergoing wind/wave basin test in May 
2013. 

• A 1:8 scale, 20-kW model of VolturnUS was deployed off Castine, Maine in June 
2013. This model was constructed by UMaine and Cianbro staff at UMaine’s 
Advanced Structures and Composites Center, assembled at Cianbro’s dockside 
facility in Brewer, and towed to Castine by a Maine Maritime Academy vessel. The 
first floating offshore wind turbine deployed in the Americas, 
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. This historic deployment has 
further validated the VolturnUS concept, as well as UMaine’s numerical tools, 
control algorithms, and test methods.  

 

Figure 10: VolturnUS 1:8 in Castine, Maine. VolturnUS 1:8 is the first offshore wind 
turbine in the Americas and is 1/8th the size of a full-scale 6 MW VolturnUS system. 

Selection of Maine Aqua Ventus I for a long-term power purchase agreement could 
transform these scale-model proof-of-concept studies into the nation’s first commercial-
scale floating deepwater offshore wind Project. 
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UMAINE’S SITE OFFERS UNIQUE ADVANTAGES 
Maine Aqua Ventus I will be deployed at UMaine’s Deepwater Offshore Wind Test Site 
located in state waters approximately 2.5 miles south of the island of Monhegan and 
approximately 12 miles off the mainland. 

 

Figure 11: Location of UMaine's Deepwater Offshore Wind Test Site and proposed 
turbines. 

UMaine’s site offers unique advantages over other sites in wind resource potential, ease 
of permitting, obtaining regulatory approvals, and in its access to onshore human and 
maritime resources. 

THE SITE HAS AN EXCELLENT WIND RESOURCE 
The Gulf of Maine is one of Maine’s most valuable resources and a unique national asset. 
By this good fortune, the natural resource that has proven ideal for shipping, fisheries, 
and trade in driving Maine’s economic and cultural development now can help resolve 
the dilemma of carbon-free energy production. Maine people have nurtured and 
responsibly benefited from the Gulf of Maine for centuries and will continue to with 
Maine Aqua Ventus I. 
Maine Aqua Ventus I has been carefully sited to maximize the value of its wind resource. 
UMaine has 10 years of metocean data showing a first-class wind resource with average 
wind speeds exceeding wind at hub height for the Project. 

Monhegan Island

N

EW

S

2.1 Miles

1.1 Miles

Latitude and Longitude of Site
Northern Boundary
Eastern Boundary
Southern Boundary
Western Boundary

43° 43’ 18.231”
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43° 42’ 15.436”
69° 17’ 39.544”
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Figure 12: NREL map of U.S. offshore wind resources. Maine Aqua Ventus I benefits from 
an extraordinary wind resource of 9.2 m/s at 90 m. 

MAINE AQUA VENTUS I’S FAVORABLE REGULATORY AND PERMITTING TREATMENT 
The State of Maine identified UMaine’s Deepwater Offshore Wind Test Site at 
Monhegan Island after an intensive GIS siting study, public outreach, and stakeholder 
engagement process. In June 2009, the legislation recommended by the Governor-
appointed Ocean Energy Task Force was passed unanimously by the Maine State 
Legislature.23 This legislation was created to encourage the development of offshore wind 
energy off the coast of Maine and mandated that State agencies identify and map up to 
five specific offshore ocean energy test areas in Maine State waters. To select these sites, 
the Maine State Planning Office and the Maine Department of Conservation conducted 
consultation with Federal and State resource agency staff, nongovernmental 
organizations, and the public to identify demonstration areas. State agency staff analyzed 
hundreds of layers of GIS data and solicited public comment during a multi-faceted 
outreach effort. The state agencies evaluated the existing information regarding pertinent 
ecological, environmental, social, and development related factors, including but not 
limited to: 

• Potential adverse effects on a protected natural resource or a scenic resource of State 
or national significance. 

                                                
23 Public Law c. 270, LD 1465, An Act To Facilitate Testing and Demonstration of Renewable Ocean 
Energy Technology, 124th Maine Legislature (2009). 
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• Potential adverse effects on species listed as threatened or endangered; avian species, 
including seabirds, passerines, raptors, shorebirds, water birds and waterfowl; bats; 
and marine mammals. 

• Potential adverse effects on commercial fishing, recreation, navigation, existing 
public access ways to intertidal and sub-tidal areas, and other existing uses. 

• Proximity to deepwater port facilities, rail transportation, transmission infrastructure 
facilities, and existing ocean-based environmental monitoring devices. 

• Data regarding wind speed, ocean wave height and period, ocean currents, and water 
depth. 

• Geology, including substrate type and other seafloor characteristics. 
• Public support in pertinent coastal communities. 
• Historic sites and archaeological resources of State or national significance. 
The State sought to gather feedback from user groups and the general public regarding 
the possible use of the areas identified by the initial GIS analysis as offshore wind test 
sites. The State held more than 12 scoping meetings in August and September 2009 with 
fishermen, community leaders, and environmental organizations to receive comments and 
concerns on potential use and resource effects from ocean energy testing activities in 
these locations. For additional feedback, the State also held five regional public forums in 
September 2009. Additionally, the State consulted with the Department of Environmental 
Protection, the Public Utilities Commission, the Department of Inland Fisheries and 
Wildlife, the Maine Land Use Regulation Commission, the Department of Marine 
Resources, the Historic Preservation Commission, UMaine, and a number of federal 
agencies regarding a broad range of ecological, environmental, and other considerations 
in evaluating the planning areas. 
Through comprehensive review of the compiled anthropogenic, environmental, and 
geophysical analyses, and numerous meetings with the public and interest groups, the 
State rejected the majority of alternative sites along the coast, and selected three 
demonstration sites (Monhegan Island, Boon Island, and Damariscove) on December 15, 
2009. These three sites were selected because they were located in areas with the least 
amount of physical, environmental, and human conflicts combined with elements that 
made them ideal sites (e.g., local support, distant from the mainland, good wind 
resource). 

Public Law c. 270, An Act To Facilitate Testing and Demonstration of Renewable Ocean 
Energy Technology, states that one of the selected sites site shall be designated “…as the 
[UMaine Deepwater Offshore Wind Test Site] for use by offshore wind energy 
demonstration Projects conducted by or in cooperation with UMaine and on terms and in 
a manner that UMaine considers consistent with and in furtherance of its offshore wind 
energy research and development-related objectives, including but not limited to any such 
objectives to be supported with state bond revenues.” 
The State designated the Monhegan Island site as the location for UMaine Deepwater 
Offshore Wind Test Site. Pursuant to Maine law, UMaine will have control over the 
proposed Project site for the term of this Project. The statutes governing the test site 
located within Maine state waters regulate the number of turbines, total power capacity, 
electric cable, and cable size. This includes deployment of a subsea transmission line 
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sized to transmit a quantity of electricity limited to either that generated by this Project or 
up to 25-MW of electricity generated by multiple demonstration projects within 
UMaine’s Deepwater Offshore Wind Test Site. Maine statutes also mandate the level of 
environmental monitoring and corrective action, minimizing uncertainty and further 
reducing the cost of siting the Project at this site compared to elsewhere. 
Pursuant to legislation enacted in 2013, the site is explicitly eligible for consideration as a 
deepwater offshore wind energy pilot project as defined in the Commission’s 
supplemental request for proposals. The Project design also conforms to the state statute 
definition of an "offshore wind energy demonstration Project" under P.L. 2009, Ch. 615, 
Title 35-A, section 3451, subsection 11 and 38 M.R.S. §480-HH Part F entitling the 
Project to expedited review of the permit application by the Maine Department of 
Environmental Protection. 

UMaine will grant the Project the right to occupy the test site location, 
subject to the terms and conditions of the statute and upon meeting the milestones of the 
DOE funding. 

METOCEAN DATA 
The metocean conditions at the proposed site have been extensively studied by UMaine 
over the past ten years. Oceanographic buoys have been deployed since July of 2001 by 
UMaine of Maine’s Physical Oceanography Group (PhOG) within the School of Marine 
Sciences. Buoy E01 is located less than one nautical mile west from the test site. It 
collects data on wave heights and periods, wind speeds and directions, temperatures, and 
current speeds and directions to name a few. Subsequently, an analysis of the data has 
been completed which complies with the guidelines of the Standard International 
Electrotechnical Commission (“EC): Wind Turbines: Design requirements and design 
requirements for offshore wind turbines. 

Some data required by the IEC and the American Bureau of Shipping applicable standard 
are not available from the buoy. Specifically, wave direction and spectra were not 
available from the PhOG buoys. However, private and publically available numerical 
wave hindcast models (Waveclimate) and wind models (AWS Truepower) have been 
used to supplement the buoy data for this area. 
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ECOLOGICAL DATA 
The Gulf of Maine is home to an abundance of species, some of which are endangered or 
threatened and require top consideration in the site selection process. Understanding the 
importance of protecting the local ecosystem, UMaine has partnered with key 
environmental monitoring organizations and state and federal agencies to gather 
appropriate data at the test site. This data is available to Maine Aqua Ventus I GP LLC 
for the Project to help engineers and scientists assess the impact of turbine, platform, and 
anchoring technologies throughout the entire deployment lifecycle.  

Complete studies were carried out to determine the effect of floating offshore turbines on 
existing birds; benthic (seafloor dwellers), demersal (near bottom), and pelagic (away 
from bottom) fish; bats; and marine mammals. These studies supplemented existing data 
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available from the Maine Department of Marine Resources with physical surveys to 
monitor the existence and movements of marine species. Additional studies are ongoing 
or planned. See Appendix 3 for a list.  

GEOPHYSICAL AND GEOTECHNICAL DATA 
In 2010, UMaine led a research effort to characterize the bathymetry and geophysical 
conditions of the test site. The surveys performed utilized the best available bathymetric 
technology to gather a broader view of the distribution of substrates and gain a more 
detailed picture of the ocean floor to assist in selecting the appropriate technologies to 
employ. Researchers and sub-contractors traveled over the test site performing seismic 
reflection profiling, side-scan sonar, and multibeam bathymetry to provide a fully 
characterized data set for the test site. Characterization of test site properties allows the 
team to select site that meets criteria of water depths, floor composition, ocean currents, 
and other properties that affect the performance of offshore structures. Seismic 
stratigraphy data provide vital inputs to engineering models to determine the appropriate 
anchoring technology for offshore structures. Digital seismic reflection profiling was 
performed in conjunction with coring to gather samples and determine the composition 
and sediment thickness of the test site. As a result, significant data has already been 
collected on the site, 

Preliminary analyses of seismic reflection data show mainly bedrock outcropping at the 
seafloor along the eastern half of the test site. Western and central portions of the site 
contain seafloor areas having variable patterns of north-south oriented bedrock outcrops 
100 m to 300 m across that are interspersed with glaciomarine and Holocene mud basins 
100 m to 600 m across. The basins are lenticular in shape, pinching out to zero on their 
margins and may reach a total thickness of up to 35 m along their deepest axes. The 
majority of the 54 muddy basins identified are less than 5 m in depth, however, 15 of 
these basins are deep, and up to 35 m in depth. In addition, core samples were collected 
and a sample core log maintained. This core, typical of other cores analyzed, is 
comprised of high plasticity clay.  

Based on geophysical and geotechnical data, preliminary turbine locations within the test 
site are under consideration, shown in Figure 13. The additional geophysical data will be 
collected later this fall once the anchoring sites have been selected. Additional more 
closely spaced geophysical data will help to confirm the anchoring/ mooring design 
feasibility with more detailed information as well as meet permitting requirements. 
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Figure 13: Turbine locations under consideration. 

PERMITTING AND CONSULTATIONS 
The Project has already secured key environmental approvals, facilitating the permitting 
of Maine Aqua Ventus I. For a full permitting schedule, see Appendix 3. In 2011, the 
DOE awarded UMaine a Finding of No Significant Impact (FONSI) for a pilot—scale 
Project at the site, reflecting the quality of environmental data available for the site and 
providing a head start on permitting for Maine Aqua Ventus I. UMaine’s site thus offers 
unique advantages over other sites: 

• Lease for Monhegan site already in place. UMaine has already an indefinite lease 
for UMaine of Maine Deepwater Offshore Wind Test Site, which is in State waters. 

• 60-day state permits for new turbines at the Monhegan site. The Monhegan test 
site is in State of Maine waters, so hardware deployment at the site is permitted by the 
state. By state statute, the Monhegan site is already set aside for floating wind turbine 
demonstration, and permit applications for hardware deployment must be reviewed 
by the state within 60 days. This provides for an unusually fast turnaround of a 
construction permit application and reduces Project risk. 

• Significant portions of geophysical and environmental-ecological data already 
collected. UMaine has already expended over $4 million in site studies over the past 
three years, including radar bird and bat studies, and core sampling.  

• 10 years of metocean data available for Monhegan site. UMaine designed and 
deployed the Gulf of Maine Ocean Observing System 10 years ago, which consists of 
surface level buoys that measure both wind and waves.  

• FONSI obtained in 2011 for a pilot scale turbine Project at Monhegan. In 2011, 
UMaine received a Finding of No Significant Impact (FONSI) for a pilot scale 
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turbine for the Monhegan test site. This provides a positive indication of the ability to 
obtain a Record of Decision for the Maine Aqua Ventus I Project. 

• Effective public outreach efforts in place. UMaine and Consortium members have 
conducted extensive multi-year public outreach effort in the State. As a result, a 
recent University survey sent to 6,000 Mainers, funded by the National Science 
Foundation, showed nearly 98 percent support for development of floating offshore 
wind energy.  

• Cable to shore in state waters. The electric cable to shore is in State waters, and 
therefore will not require a federal lease. It will also not require a state lease (which 
will be part of a general permit from the Maine Department of Environmental 
Protection).

• Qualified deepwater offshore wind energy pilot project site. Pursuant to Maine 
legislation enacted in 2013, the site is explicitly eligible for consideration as a 
deepwater offshore wind energy pilot Project as defined in the Commission’s 
Supplemental Request for Proposals. 

• Site and Informational Rights Already Secured. The information and data 
collected by UMaine of Maine for the test site has been made available to Maine 
Aqua Ventus I GP LLC. This data is included in the grant of rights to occupy the test 
site and the commitment of UMaine to be a partner in the Project. 

STAKEHOLDER OUTREACH  
UMaine has already conducted significant outreach, and continues to cultivate local 
feedback regarding and local and regional support for the Project. The following outreach 
meetings have taken place to support permitting of Maine Aqua Ventus I:  

• Maine Department of Environmental Protection permitting process started, as per 
MPL 270. 

• May 14, 2013 – Kick-off meeting with permitting agencies: USACE, MDEP, Maine 
Submerged Lands Program. 

• June 14, 2013 – Meeting with U.S. Fish and Wildlife Service, National Marine 
Fisheries Service, and Maine Department of Inland Fisheries and Wildlife to 
introduce Project, provide an overview of environmental monitoring that has occurred 
from 2010 to 2012, and provide an overview of the planned 2013 pre-installation 
environmental monitoring. Study plan distributed to agencies for their review and 
approval.  

• June 26, 2013 – Meeting with the Maine Department of Marine Resources to cover 
the same information from the June 14, 2013 meeting, which DMR staff could not 
attend due to scheduling conflicts. 

• MDEP, by an email dated June 26, 2013, concurred with the proposed permitting 
approach that proposed that all terrestrial components of the current Project footprint 
can be covered under the streamlined Maine General Permit, with the exception that a 
Storm water Permit by Rule would be needed for the proposed construction activities 
in Thomaston. 
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• United States Army Corps of Engineers (“USACE”) permit application under Section 
10 of the Rivers and Harbors Act and Section 404 of the Clean Water Act started. 

• May 14, 2013 – Kick-off meeting with permitting agencies USACE, MDEP, Maine 
Submerged Lands Program. 

• June 14, 2013 – Meeting with U.S. Fish and Wildlife Service, National Marine 
Fisheries Service, and Maine Department of Inland Fisheries and Wildlife to 
introduce Project, provide an overview of environmental monitoring that has occurred 
from 2010 to 2012, and provide an overview of the planned 2013 pre-installation 
environmental monitoring. Study plan distributed to agencies for their review and 
approval. The USACE participated by phone. A similar meeting occurred with Maine 
Department of Marine Resources Staff on June 26, 2013. 

• Maine Department of Conservation submerged lands lease under M.R.S. Title 12 
§1862 application for electrical infrastructure initiated. 

• May 14, 2013 – Kick-off meeting with permitting agencies: USACE, MDEP, Maine 
Submerged Lands Program (formerly part of Maine Department of Conservation). 

• Begun preliminary draft Environmental Assessment (“EA”). 
• The USACE, by an email dated June 4, 2013, concurred with the proposed permitting 

approach emailed to the agencies on June 4, 2013. This approach included 
development of an Applicant Prepared EA submitted as an attachment to the Corps 
application. 

The following public outreach meetings have taken place in support of this Project: 

• May 28 – Sgt. Renee Cloutier, Maine Marine Patrol (teleconference).  
• May 29 – Jon Eaton, Selectman for Thomaston and Chairman of the Georges River 

Tidewater Association (teleconference). 
• June 6 – David Schmanska, Harbormaster for the Town of St. George.  
• June 6 – Glen Libby, Fisherman in Port Clyde, President of Port Clyde Fresh Catch, 

Inc., and member of the New England Fisheries Management Council. 
• June 6 – Gerry Cushman, Fisherman in Port Clyde, President of Maine Coast 

Fishermen’s Association, member of the Maine Fishermen’s Forum Board.  
• June 14 – Randy Cushman, Fishermen in Tenants Harbor. 
• June 16 – Jim Wotton, Fisherman in Friendship, Chair of Lobster Management Zone 

D (surrounds Monhegan Island), member of the Scallop Advisory Council. 
• June 18 – Arthur Alley, Fisherman in Owl’s Head. 
• June 18 – Tad Miller, Fisherman in Friendship, chair of the Scallop Advisory 

Council. 
• June 18 – Dick Hall and Andy Perkins, SGC Engineering: A meeting was held to 

review the findings and to develop an alternative proposal for a cable route that takes 
into account input from the fishermen.  

• June 26 – Jim Wotton (see June 16 above). 
• August 20 – Public outreach meeting on Monhegan Island at Monhegan School 

House.  
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HUMAN AND MARITIME RESOURCES 
Maine is a maritime state, UMaine is a SeaGrant University and Maine Aqua Ventus I 
GP LLC’s partner, Cianbro, has strong experience in the marine sector. Maine’s identity 
has been forged in shipbuilding, fishing boats, naval battles, lighthouses, and ocean-going 
trade. Maine Aqua Ventus I is the next step in this long tradition. Maine’s people and 
institutions possess the skills and aptitude for this effort. 

WORKFORCE DEVELOPMENT OVERVIEW 
According to Professor Todd Gabe’s economic impact study on the effects of Maine 
Aqua Ventus I and II on Maine’s economy, 

The number of new jobs increases even more dramatically 
when analyzing the 5 GW build-out scenario. These occupations range from welders, 
technicians, and construction managers; to civil and mechanical engineers; to marine 
scientists and business managers.  

 

 

Further, UMaine and Cianbro will widely promote supplier opportunities such that 
Maine’s supply chain can be maximized.  

 Interested companies can be pre-qualified through Cianbro’s 
standard pre-qualification process outlined below. UMaine will host a supplier workshop 
as part of its 2013 Matthew Simmons International Deepwater Offshore Wind 
Conference in October.  

K-12 STEM EDUCATION PROGRAM 
UMaine supports the active involvement of K-12 students and teachers in offshore wind 
engineering research in order to bring knowledge of engineering and technological 
innovation into classrooms across the state. The K-12 STEM education program helps 
build long-term collaborative partnerships between K-12 science, technology, 
engineering, and mathematics (STEM) teachers and UMaine by involving the students 
and teachers in hands-on classroom activities and engineering invention competitions. In 
the past five years, over 3,500 Maine K-12 students have participated in these offshore 
wind STEM programs. The long-term goal is to translate these program participants into 
well-prepared, innovation-minded undergraduate students at UMaine.  
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UNDERGRADUATE AND GRADUATE EDUCATION 
UMaine does not currently graduate enough students to meet Projected industry demand 
for engineers, scientists, and business managers. Table 3 shows the average number of 
graduates with applicable majors per year.  
Table 3: Average Number of University of Maine Undergraduates and Graduates Degrees 

Issued Per Year in Critical Majors 

Major, College 
Average BA/BS 
Graduates Per 

Year 

Average MS 
Graduates Per 

Year 

Business, 

College of Business, Public Policy, 
and Health 

207 24 

Civil and Environmental 
Engineering, 

College of Engineering 
65 19 

Mechanical Engineering, 

College of Engineering 
85 13 

Engineering Technology,  

College of Engineering 
117 N/A 

Marine Sciences, 

College of Natural Sciences, 
Forestry, and Agriculture 

45 22 

 
To meet industry demand, UMaine has built new programs in renewable energy capable 
of training students for careers in renewable energy. These programs have excellent 
participation so far but must be expanded further to meet industry demand. Planned 
efforts focus on four major objectives:  

• Continue to support interdisciplinary student research focused on offshore wind. 
• Maintain a robust offshore wind internship program to ensure students receive 

substantial hands-on experience prior to graduation. 
• Expand enrollment in interdisciplinary undergraduate minors focused on renewable 

energy. 
• Develop additional MS-level courses in offshore wind to graduates students in critical 

disciplines and offer certificates in renewable energy for current professionals. 

SUPPORT INTERDISCIPLINARY RESEARCH 
To date, three students have published MS theses under UMaine’s offshore wind 
program: 
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• Heather Martin, M.S., Civil Engineering, 2011: Development of a Scale Model 
Wind Turbine for Testing of Offshore Floating Wind Turbine Systems. 

• Kyle Warren. M.S., Mechanical Engineering, 2012: Resistance Welding of 
Thermoplastic Composites for Industrial Scale Wind Turbine Blades. 

• Chung, Jade, M.S., Civil Engineering, 2012: Physical Modeling of Suction 
Caissons Loaded in Two Orthogonal Directions for Efficient Mooring of Offshore 
Wind Platforms. 

Four additional students are set to publish theses within the next year. 

MAINTAIN THE OFFSHORE WIND INTERNSHIP PROGRAM 
Since 2012, over 50 undergraduate and 14 graduate students to receive paid internships in 
engineering, business, marine science, and other fields related to offshore wind. 
Appendix 6 lists these students by name, city/state, and academic major. 

EXPAND ENROLLMENT IN INTERDISCIPLINARY MINORS 
UMaine established three undergraduate minors—renewable energy engineering, 
renewable energy science & technology, and renewable energy economics and policy. 
Table 4 contains a summary of the minor’s enrollment to-date. UMaine also approved a 
renewable energy concentration within the BA and BS in Economics. An 
interdisciplinary curriculum committee created the outcomes and structure of these 
programs. Eleven new renewable energy courses were created within these 
interdisciplinary curriculum areas. 

Table 4: Summary of Enrollment in Renewable Energy Minor Programs. 

Program Students 

RE Engineering 22 

RE Science and Technology 6 

RE Economics and Policy 14 

RE Concentration in Economics 2 

Total 44 

DEVELOP ADDITIONAL MS-LEVEL COURSES 

Four new faculty members were hired under various grants and have substantially 
enhanced UMaine’s teaching and research capacity in renewable energy. The following 
faculty members have taught and are continuing to develop courses that will better 
prepare MS students for careers in offshore wind energy.  

• Assistant Professor Sharon Wagner has expertise in energy economics and a specific 
interest in both concentration solar systems and distributed generation. Professional 
Wagner leads the levelized cost of energy analysis for UMaine’s offshore wind 
research program.  

• Visiting Professor Jeffrey Thaler is an expert in energy law and policy and serves as 
deputy counsel for UMaine energy and sustainability Projects.  
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• Dr. Krish Thiagarajan, Correll Presidential Chair in Energy in the Department of 
Mechanical Engineering, is a trained naval architect and has developed courses in 
floating-structure interaction and offshore floating wind structure design.  

• Assistant Professor Nathan Weise areas of expertise are smart grid integration and 
electric vehicles. 

WORKFORCE TRAINING 
Since its earliest days of organization in 1946, Cianbro has been and will remain fully 
committed to the people of the State of Maine. While it has expanded geographically 
over the years, Cianbro will remain a permanent presence in Maine and the company 
looks forward with enthusiasm and passion to those opportunities that will come with the 
development of a significant offshore wind industry. 
Cianbro is fully aware of the hiring and employment needs that will be required with the 
future development of major offshore wind farms. The Cianbro Institute was created 
within Cianbro to fulfill the human resource needs of the company. The Institute provides 
recruiting, hiring, and professional development needs, with a mission to deliver safe, 
efficient, effective, and flexible training, as well as career development opportunities. All 
of the processes described here will be accelerated and increased to meet the needs of 
Cianbro and other consortium members to provide adequate education for the 
construction professionals that shall be the required workforce for this newly created, 
transformative energy market. 

The Cianbro Institute offers more than a dozen craft training programs, including: 

• Carpentry. 
• Concrete finishing. 
• Construction management. 
• Crane apprenticeship. 
• Electrical apprenticeship. 
• Instrumentation. 
• Ironworker apprenticeship. 
• Rigging. 
• Welding. 

The Cianbro Institute also offers non-craft programs, such as courses related to human 
resources and environmental, health, and safety.  

SUPPLY CHAIN DEVELOPMENT 
Deepwater offshore wind energy will provide enormous business opportunities for the 
contractors, subcontractors and material suppliers from Maine. Cianbro is committed to 
assuring that all small and large business concerns have an equitable opportunity to 
compete in the performance of subcontracts on all Projects.  

PREQUALIFICATION PROCESS 
Cianbro’s methods to develop subcontracting opportunities involve soliciting potential 
firms through Cianbro’s extensive procurement database. In addition, Cianbro utilizes 
this purchasing database, the Small Business Administration’s PRONet database, 
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published plan holder’s lists, client source lists, and small business directories that pertain 
to the particular state and geographical area Cianbro is bidding. Additional efforts to 
assure that firms have an equitable opportunity to compete consist of attending seminars, 
maintaining a current library of directories and key contacts for contracting firms, as well 
as contacting trade associations.  
UMaine will host a supplier workshop as part of its 2013 Matthew Simmons International 
Deepwater Offshore Wind Conference in October. Details of the pre-qualification 
process, and current and projected supplier opportunities will be presented. 

WORLD-CLASS TECHNICAL AND FINANCIAL CAPACITY 
ORGANIZATIONAL STRUCTURE 
Maine Aqua Ventus I GP LLC is a newly formed company for the purpose of developing 
the Project. Maine Aqua Ventus I GP LLC includes the founding partners of Maine 
Prime Technologies (a UMaine-associated technology company) with support from 
Emera and Cianbro. The role of Maine Aqua Ventus I GP LLC is to serve as the General 
Partner of a limited partnership and will pursue the financing necessary to build the 
Project, secure the site and permits, and to hire all contractors needed to execute 
construction through operation/maintenance. 
The managing member of Maine Aqua Ventus I GP LLC will be Maine Prime 
Technologies and it shall be represented by James S. Ward IV who will be responsible 
for the application to the PUC and will coordinate the PUC activity with the other 
General Partner members. In addition, the following people will support the GP through 
working committees. Qualifications for the partners are located in Appendix 1.  
Committee UMaine- MPT Cianbro Emera 

Executive Paul Ferguson 

President  

Peter Vigue 

Chairman, President 
& CEO 

Christopher Huskilson

President and CEO 

Finance Janet Waldron 

Sr. VP Finance 

Thomas Stone 

 VP 

Rob Bennett 

Exec VP and COO 

Business Management James S. Ward IV, 
VP Innovation 

Darryl Brown 

Senior Project 
Manager 

Melanie Nadeau 

Senior Manager 
Sustainability 

Technical Dr. Habib Dagher, 
P.E. 

Dir. Composites 
Center 

TBD TBD 

 

Maine Aqua Ventus I GP LLC will form Maine Aqua Ventus LP to allow additional 
investors to participate in the Project. Each additional investor will have a limited partner 
role in the Project. Project partners providing in-kind equity will be offered admittance 
into the Limited Partnership. 
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The power generation entity will be formed by the LP as Maine Aqua Ventus LLC that 
will eventually own the generating assets and receive revenue from the sale of electricity. 
The following roles will be performed by the general partner members under contract 
with the Limited Partnership, managed by the Maine Aqua Ventus I GP LLC. 

• Design & Engineering to 100% - UMaine under the direction of Dr. Habib Dagher 
will continue to manage the design team and over 20 sub-contractors. This activity is 
funded through the next phase of DOE funding. UMaine will deliver the complete 
design to Maine Aqua Ventus LP through a technology transfer license. 

• Engineer, Procure, and Construct (EPC) – Cianbro will serve the LP as the EPC 
Contractor once Project financing is secured and all legal/financial/regulatory 
requirements are met. 

• Operations and Maintenance – An O&M contractor will be selected once final 
design is completed and a final turbine package/vendor has been selected. 

PROJECT SCHEDULE 
Figure 14 contains a high-level project schedule. A more detailed project schedule is 
included in Appendix 2. 
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Figure 14: High-level project schedule for Maine Aqua Ventus I. A detailed schedule is included in 

Appendix 2. 
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PARTNER CAPABILITIES 
Maine Aqua Ventus I GP LLC is a new company formed exclusively for the purpose of 
developing, financing, designing, building, operating, maintaining, and decommissioning the 
Project and selling the Project’s output under the proposed long-term power purchase agreement 
(PPA). The demonstrated capabilities of the Maine Aqua Ventus I GP LLC partners encompass 
every aspect of the Project, including research and development, design, site assessment, 
engineering, procurement and construction, startup, operations and maintenance, monitoring, and 
asset management. Importantly, the partners have proven track records in securing financing for 
projects through both governmental and private sector sources. With the support and assistance 
of these entities, Maine Aqua Ventus I GP LLC believes it is capable of structuring and securing 
the necessary funding for the Project. 
UMaine is the leading research and development institution in the State of Maine and has been 
highly successful in securing federal funding on a competitive basis for its research projects. 
Table 5 below is a five-year history of annual grants and contracts in the technology sectors 
relative to this Project. Over the last five years, UMaine’s Advanced Structures and Composites 
Center has received $30,120,000 in grants and contracts for offshore wind related activities and 
buildings on the Orono campus from the U.S. Department Of Energy, National Science 
Foundation, National Institutes of Standards and Technology, and the Economic Development 
Agency. UMaine has already secured $4 million in funding from the DOE for the Project and is 
poised to secure an additional $46.6 million in funding if this proposal for a long-term PPA is 
successful. Based on its past successes, UMaine is expected to be very competitive for the next 
round of DOE funding. 

Table 5: Five-Year History of Annual Grants and Contracts in 
Technology Sectors Relative to This Project 

Grants & 
Contracts FY2008 FY2009 FY2010 FY2011 FY2012 

FY2008-
FY2012 

Marine Science  $7,414,345 $9,688,644 $13,630,212  $11,416,238  $4,788,748  $46,938,187  

Composites and 
Advanced 
Materials $8,319,474 $5,368,397 $22,708,362  $11,088,400  $7,635,562  $55,120,195  

Environment and 
Energy $4,167,250 $6,485,164 $5,035,117  $5,308,776  $7,670,312  $28,666,619  

Precision 
Manufacturing  $2,884,664 $186,478 $1,856,685  $796,566  $1,114,424  $6,838,817  

Cross Sector $906,154 $1,361,878 $749,685  $950,507  $1,183,530  $5,151,754  

Total Contracts  $23,691,887 $23,090,561 $43,980,061 $29,560,487 $36,027,216  $156,350,212  

Company 
Contracts 323 278 203 306 304 1414 

Patents Filed 23 17 14 21 14 89 

 

Cianbro is the leading construction company in Maine and has an enviable list of highly 
successful projects that have been completed around the country. Many of these projects were 
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complex undertakings that required not only creative approaches to project execution but also 
innovative financial structuring to secure the necessary funding. The use of pre-stressed concrete 
was a unique and integral part of the engineering and construction of the Prospect Verona Bridge 
(Penobscot Narrows). This same type of construction and engineering technique will be utilized 
in both design and construction of the Maine Aqua Ventus floating platform. A select list of 
Cianbro projects is contained in Appendix 1, including an overview of the Penobscot Narrows 
project. 
Emera is a leading energy and services company in northeast North America with $8.0 billion in 
assets and 2012 revenues of $2.1 billion. Emera has a long and successful track record of 
investment, operations, and management of electricity generation, transmission and distribution 
facilities, gas transmission systems, and utility energy services. Emera has a strong commitment 
to renewable energy and has invested in several key energy projects, including land-based wind 
turbine projects. Emera has also participated in R&D ventures in tidal hydrokinetics. In addition 
to its investments in major electrical generation projects, including renewable energy projects, 
Emera has been highly successful in structuring and securing project financing. For more details 
on Emera’s experience, see Appendix 1. 

Due to its unique combination of world-class engineering and expertise in both the maritime 
construction and utility industries, the Maine Aqua Ventus I GP LLC Consortium of over 25 
organizations offers Maine unparalleled technical and financial capacity to design, build, deploy, 
operate, test, repower, and decommission Maine Aqua Ventus I. CVs of key employees in each 
partner company are included in Appendix 2.  
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Figure 15: Partial map of Maine Aqua Ventus I Consortium members. 

The Maine Aqua Ventus I Project’s roots in research organizations provide it additional 
personnel and experience that will be invaluable in project execution. Maine Aqua Ventus I 
builds off of past research by UMaine, the National Renewable Energy Laboratory, UMaine of 
Massachusetts, and Technip on the topic of coupled modeling and experimental scale model 
testing of floating offshore wind turbines. Through these efforts, UMaine has collected the most 
extensive data set ever collected on floating wind turbines and has used this to validate and 
improve coupled aeroelastic/ hydrodynamic models for use in design of floating wind turbines. 

The Project also benefits from Consortium members’ participation in the DeepCwind 
Consortium, a unique public-private partnership funded by the DOE, the National Science 
Foundation-Partnerships for Innovation, the Maine Technology Institute, the State of Maine, 
UMaine, and its industry partners. The 35-member DeepCwind Consortium includes 20 Maine-
based companies, universities, and research organizations that have worked tirelessly to support 
the creation of an offshore wind industry in Maine and the United States. Among its 
accomplishments in the past two years alone: 

• Publication of the “Maine Offshore Wind Report,” in 2011, which serves as the business case 
for offshore wind in Maine.24 The broadly published report examines economics and policy, 
electrical grid interconnection, metocean, bathymetric, soil, and ecological research data. The 

                                                
24 Report available at http://www.deepcwind.org/about-the-consortium/offshorewindreport. 
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report also includes summaries of fabrication and assembly sites, critical issues for Project 
development and permitting, and an analysis of the implications of the Jones Act.  

• Creation and coordination of a Blue Ribbon Panel of experts from national laboratories, 
industry and universities in 2011 to evaluate commercial designs for floating offshore wind 
platforms. Companies and institutions were invited to submit designs for evaluation. Experts 
from the DOE, the National Renewable Energy Lab and National Wind Technology Center, 
Sandia National Laboratory, Maine Maritime Academy, Cianbro, Bath Iron Works, Technip 
and others conducted an in-depth review of the commercial floating offshore wind platform 
designs. Evaluation criteria included the ability to withstand operating and extreme sea states 
in the Gulf of Maine, constructability, and cost. 

• Organization and participation in the world’s first side-by-side comparison of three floating 
offshore wind platform types in a wind/wave basin. The platform models were subjected to 
operating and extreme sea states observed in the Gulf of Maine.  

 

Figure 16: Consortium members and Maine Congressional Delegation christening the 1:8 scale 
VolturnUS platform on May 31, 2013 in Brewer, Maine. 

Consortium members include: 
Technip, a world leader in project management, engineering and offshore construction for the 
energy industry, who manufactured Hywind, the first floating wind turbine hull in the world. 
From the deepest subsea oil and gas developments to the largest and most complex offshore and 
onshore infrastructures, Technip’s team of 26,500 professionals are constantly offering solutions 
and innovative technologies to meet the world’s energy challenges. Present in 48 countries, 
Technip has state-of-the-art industrial assets on all continents and operates a fleet of specialized 
vessels for pipeline installation and subsea construction. In the United States, Technip has 
engineering and project centers in Houston (Texas), Claremont (California) and Monterrey 
(Mexico), design and build hydrocarbon production facilities, processing plants and 
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infrastructures, from offshore oil and gas developments to onshore refineries and petrochemical 
plants. 

American Bureau of Shipping (a “ABS”) will conduct third-party evaluation of the design, 
fabrication, and deployment of the Consortium’s pilot Project. The mission of ABS is to serve 
the public interest as well as the needs of its clients by promoting the security of life, property 
and the natural environment, primarily through the development and verification of standards for 
the design, construction and operational maintenance of marine-related facilities. ABS 
recognizes that the classification world is changing with more emphasis on complex structures, 
life cycle management, unified standards and safety equivalencies. ABS is dedicated to 
providing leadership in the development of new technologies intended to improve the safety 
standards for the marine and offshore industries. 
T.Y. Lin International is most experienced pre-stressed concrete design firm in the world, and 
will be a key part of the Consortium’s cost-saving reliance on concrete. With over 50 years’ 
experience in the field, 50 offices and thousands of professionals worldwide, T.Y. Lin’s enduring 
values and commitment to excellence remain steadfast. Ever mindful that its work has a 
significant impact on people's daily lives, as well as on the lives of future generations, T.Y. Lin 
ensures the success and sustainability of client Projects by strategically mobilizing the collective 
power and diverse expertise of its global organization; assembling multi-disciplinary teams; 
leveraging experience and state-of-the-art technical solutions; and sharing knowledge among 
regions. This value-driven approach and unwavering commitment to excellence consistently 
results in award-winning Projects, delivered on schedule and within budget, for satisfied clients.  
Ershigs is the largest composite materials fabricator in the United States Ershigs designs, 
manufactures, fabricates and installs corrosion-resistant products made of Fiberglass Reinforced 
Plastics (FRP) such as process and effluent piping, abrasion resistant piping, storage and process 
vessels, stacks and chimney liners, duct systems and valves. Ershig will assist in the further 
development of composite materials in the pilot Project. 

University of Massachusetts – Amherst. University of Massachusetts – Amherst’s Wind 
Energy Center is a leading institution in wind energy engineering nationally and internationally. 
Since 1972, the Center has worked diligently to maintain and enhance its important wind energy 
education programs and research activities. The Center will continue to assist in modeling 
aspects of the pilot farm. 
Maine Maritime Academy. Maine Maritime Academy is a maritime career-oriented college and 
globally recognized leader in providing the highest quality maritime, engineering, engineering 
technology, marine science, and logistics education. Its facilities and laboratories are at the 
leading edge of technological innovation. Maine Maritime and its faculty and students will 
continue to assist with deployment planning and in scale model testing. 

National Renewable Energy Laboratory and its National Wind Technology Center. The 
National Renewable Energy Laboratory (NREL) is the only national laboratory solely dedicated 
to advancing renewable energy and energy efficiency technologies from concept to commercial 
application. For 35 years, NREL innovations, analysis, and expertise have enabled the 
emergence of a U.S. clean energy industry. NREL's 327-acre main campus in Golden, Colorado, 
is a living model of sustainable energy. The laboratory also operates the National Wind 
Technology Center on 305 acres located 13 miles north of its main campus. The Laboratory and 
the Center will combine analyses and type certification of turbines, if needed. 
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Pacific Northwest National Laboratory will conduct visual impact and noise studies for the 
Project. Pacific Northwest National Laboratory (PNNL) is among ten DOE national laboratories 
managed by DOE's Office of Science. PNNL research strengthens the U.S. foundation for 
innovation and helps find solutions for not only DOE, but for the U.S. Department of Homeland 
Security, the National Nuclear Security Administration, other government agencies, universities 
and industry. 

Gulf of Maine Research Institute. The Gulf of Maine Research Institute (GMRI) catalyzes 
solutions to the complex challenges of ocean stewardship and economic growth in the Gulf of 
Maine bioregion. Its dynamic fusion of science, education, and community gives it range to 
effect change from multiple directions, while their objectivity and commitment to collaboration 
make them the go-to organization for marine communities grappling with contentious issues, 
management transitions, and new business systems. GMRI will assist in environmental 
monitoring and data collection. 
AWS Truepower will lead metocean data collection for the Project. Approaching three decades 
of service in the industry, AWS Truepower (AWST) continues to be a leader and innovator in 
renewable energy consulting. Its skilled team of approximately 75 meteorologists, engineers, and 
environmental specialists are field-oriented and fully conversant with large commercial Projects, 
utility electrical systems, remote field measurements, and distributed applications. AWST’s core 
leadership team, consisting of the founding principals, directors and senior staff, drives the 
company to constantly examine processes and establish best practices. This commitment to 
making energy smarter is how AWST ensures science is delivering the performance its clients 
need. AWS will continue to be key to assessing and efficiently using the wind power potential of 
the Gulf of Maine. 
SGC Engineering, a Senergy Company has been involved in connecting over 50 percent of all 
United Kingdom wind Projects to the Great Britain electricity grid. SGC Engineering LLC of 
Orono and Westbrook Maine (SGC), a wholly owned subsidiary of Senergy Alternative Energy 
Inc., is an 80 person multidisciplinary engineering team also serving clients in the northeastern 
region of the United States and Eastern Canada. The SGC team provides high voltage design, 
interface support, and grid connectivity for independent power producers, large manufacturing 
facilities, and electrical utilities. The team has extensive experience in connecting utility scale 
wind, hydroelectric and gas generation projects to the grid. SGC also offers a full range of 
surveying, mapping, civil engineering, permitting, and site development services to support the 
natural gas industry. The US team has a proven record of serving a diverse client base including 
industry, government, utilities, and affiliated organizations as they respond to the demands of a 
changing energy environment. 
HDR/DTA. HDR/DTA of Portland, Maine includes engineers, scientists, and regulatory 
specialists serving clients in the renewable energy industry. Their renewable energy consulting 
services also include alternative technologies in ocean energy and wind power. HDR is an 
employee-owned architectural, engineering and consulting firm with more than 7,700 
professionals in more than 165 locations worldwide. DTA offers a full range of hydroelectric and 
related engineering services provided by technical professionals with as much as 30 years of 
experience in their disciplines. Its engineers work with clients to carefully identify engineering 
needs, develop work plans that fully and efficiently address those needs, and implement 
engineering tasks in a manner that leads to solutions. HDR/DTA will continue to assist in 
evaluating environmental issues and drafting permit applications. 
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Kleinschmidt Associates. Since 1966, Kleinschmidt has focused on the needs of energy and 
water resource clients throughout the United States. Kleinschmidt specializes in the integration 
of engineering, regulatory, scientific, and planning disciplines to create solutions to complex 
regulatory and management Projects. Outstanding communication and collaboration, coupled 
with strong technical expertise lead to success for our clients. The Kleinschmidt organization, 
with its Maine office in Pittsfield, offers a depth of experience typically found in large 
organizations, while retaining the project control, communication, response time, flexibility, and 
personal attention that characterize smaller firms. Kleinschmidt works with HDR/DTA to 
compile the Project’s permit applications and helps organize consultations with agencies.  
Vryholf Anchors is a world leading drag anchor designer-supplier that has provided anchors for 
the Hywind and Principal Power floating turbine projects. Since offshore oil and gas drilling and 
production moved into water depths where fixed platforms could not be used and floating 
structures became necessary, anchoring technology has taken a new and dramatic importance. 
Anchors originally were gravity based as clump objects, but the weight of the anchor has become 
less important while the shape and installation method have proven to be more important for 
increasing holding capacity. Vryhof Anchors is a potential anchor supplier for the Project and 
supplied anchors for VolturnUS 1:8.  
Maine Ocean and Wind Industry Initiative. The purpose of the Initiative, founded by the 
Maine Composites Alliance, Maine Wind Industry Initiative, and the Environmental and Energy 
Technology Council of Maine through initial support of the Maine Technology Institute, is to 
organize the interests currently involved in the wind energy industry to identify common needs, 
pursue market opportunities on behalf of Maine industry, document the industry's needs and 
assist the State in leveraging the considerable natural resources of the state to the benefit of the 
State. The initiative intends to participate in the leadership of the development of these resources 
to the benefit of the Maine economy. The initiative will be a valuable part of the Project team, 
continuing to marshal intellectual power and innovation from within Maine’s maritime and wind 
industries. 

PROJECT MANAGEMENT TEAM 
The Maine Aqua Ventus I team of UMaine and Consortium members is comprised of individuals 
whose expertise broadly addresses the complexity required to realize and implement Maine Aqua 
Ventus I, while maintaining the ability to address important details within each member’s field of 
expertise. A detailed organization chart of the Project is provided in Appendix 2and resumes of 
the various partners appear in their respective sections in the Appendices As with the ongoing 
DOE-funded University Project team, Professor Habib Dagher, Ph.D., P.E. is the Principal 
Investigator for the Project, and has overall responsibility to coordinate a team consisting of 
leaders in each of the following tasks.  

• Design. 
• Testing and Instrumentation. 
• Electrical Infrastructure. 
• Installation, Operations, and Maintenance. 
• Ecological Monitoring and Permitting. 
• Education, Outreach, and Workforce Development.  
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DESIGN  
UMaine is leading the Project design effort. In this role, UMaine will continue to lead this DOE 
funded effort until the design and engineering is completed, which is projected to be late 2014 by 
current schedule and milestones. This current design effort includes the hull modeling, hull, and 
tower design with partners, including the National Renewable Energy Lab assisting in coupled 
modeling; T.Y. Lin International assisting in concrete member sizing; Ershigs assisting in tower 
composite design for constructability; Cianbro in design review for constructability and cost-
estimating; Technip in providing experience in deployment; Maine Maritime Academy and 
Marin providing assistance in scale model testing; ABS providing certification services for 
design and construction; and Vryhoff assisting in anchor and mooring lines modeling and design. 
The design of the VolturnUS hull and tower can be adapted to support multiple turbines from a 
variety of turbine suppliers, and the current focus is on 6-MW direct-drive turbines for Maine 
Aqua Ventus I. Construction staff from Cianbro are also engaged in the design review process 
and are providing ongoing feedback on constructability and cost.  

TESTING AND INSTRUMENTATION 
Dr. George Hart is leading up the testing and instrumentation development plan for the Project. 
Anthony Viselli, P.E., Research Engineer at the Advanced Structures and Composites Center at 
UMaine will execute the testing and instrumentation activities that will take place prior to, 
during, and after the deployment of VolturnUS systems. 
ELECTRICAL INFRASTRUCTURE 

Richard Hall, P.E., Senior Project Manager at SGC Engineering, LLC serves as Project Lead for 
the Electrical Distribution Systems. SGC Engineering, LLC is coordinating efforts to design and 
install a 12-MW electrical export cable from the test site to the mainland electrical grid and a 
300-kW cable to Monhegan Island. David Edelson, Senior Development Manager for Technip is 
consulting on the design, specific to the umbilical attachment of the cabling to the floating 
structures. 

INSTALLATION, OPERATIONS, AND MAINTENANCE 
Red Webster, Construction Manager from Cianbro, in consultation with David Edelson from 
Technip, will direct the activities related to deployment of the two 6-MW turbines. Cianbro is 
also tasked with developing operations and maintenance plans for the Project. 

ENVIRONMENTAL MONITORING AND PERMITTING 
Environmental Monitoring and Permitting is broken down into two leads. Dr. Damian Brady is 
the Project lead for environmental monitoring. This includes the coordination of the work group 
conducting and analyzing marine environment flora and fauna studies taking place before and 
during deployment. Dr. Brady is coordinating with the subcontractors to document and analyze 
data collected during monitoring. 

Jeffrey Thaler, J.D. is the lead for consultations and permits. Jeff is coordinating the federal and 
state consultations that are involved in obtaining required permits and approvals for the 
deployment of the Project. He is assisted by Peter Brown at HDR and Andy Qua at Kleinschmidt 
Associates. 

For additional information about ecological monitoring and permitting work completed so far, as 
well as a detailed schedule for remaining reviews and receipt of required permits for UMaine’s 
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Deepwater Offshore Wind Test Site at Monhegan Island and Maine Aqua Ventus I, see Appendix 
3. 

EDUCATION, OUTREACH, AND WORKFORCE DEVELOPMENT 
Elizabeth Viselli, Global Communication Manager at the Advanced Structures and Composites 
Center at UMaine is coordinating the Education, Outreach, and Workforce Development task 
associated with the Maine Aqua Ventus I Project, in consultation with Jake Ward. The Project 
has contracted by Paul Anderson, Director of the Sea Grant Program at UMaine, to assist. This 
task includes organizing various external and internal parties to disseminate information to the 
public; conducting a concerted public outreach campaign to address the needs of stakeholders; 
and developing and executing a targeted workforce development strategy to solidly link the 
Project’s objectives to overall economic development goals. 

FINANCING PLAN 
The total installed capital cost of the Project is  which covers all of the Project 
costs associated with development, community outreach, site assessment, permitting and 
licensing, engineering, procurement and construction, electricity export cable line and utility 
interconnect, startup, and management 

was calculated to provide a cash flow stream. 
In this assessment, operations and maintenance were factored in.  

In order to reduce the cost of capital for this first-of-a-kind project, Maine Aqua Ventus I GP 

Table 6:  

  

  

  

  

 

 

  

 

Proprietary and Confidential 61



 

Each of these funding sources is described in detail below. 

US DEPARTMENT OF ENERGY GRANT 
The total amount of funding projected to be provided through the DOE grants under the 
Advanced Technology Demonstration Program is $46.6 million.  

 
 

 
 

 
 

INVESTMENT TAX CREDIT 
 

 
 

 
 

PROJECT DEBT 

 

CASH EQUITY INVESTMENT 
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PROPOSAL SECURITY DEPOSIT AND PERFORMANCE SECURITY 
Pursuant to Section 5.1 of the Commission’s request for proposals, the Consortium provides a 
cash Proposal Security Deposit in the amount of $60,000, and is providing those funds per 
instructions of Maine Public Utilities Commission Staff to the relevant utility, Central Maine 
Power, to be held for the Commission. 

Should this proposal be selected and a contract executed pursuant to that selection, the 
Consortium intends to and is capable of fulfilling the Project and performance security 
requirements described in Section 5.2 of the Commission’s request for proposals, subject to the 
Commission’s establishment of the final structure and amount of the Project and performance 
security. 
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