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Abstract  

 The Great Lakes present vast potential for wind energy generation, yet no offshore wind 

projects on the lakes are in operation. This article examines the feasibility of offshore wind 

development on Lake Michigan and questions the potential barriers -- political, economic, 

environmental, and cultural -- through an interview and assessment of policies relevant to 

offshore wind development on Lake Michigan. Results indicate that political barriers hold the 

greatest influence over offshore wind development, followed by economic, cultural, and 

environmental barriers. Current legislation is not supportive of offshore wind development on 

Lake Michigan. Though the project is deemed technologically feasible, there needs to be 

dramatic changes to policy and economic priorities as well as increased social approval to wind 

turbines for an offshore wind project on Lake Michigan to be successfully implemented.  

 

Introduction 

The Lake Erie Energy Development Company (LEEDCo) wanted to implement Project 

Icebreaker on Lake Erie.  LEEDCo is an Ohio nonprofit organization, who wants to improve the 

economy and the environment for Ohio and the greater Midwest (LEEDCo).  Project Icebreaker 

has the potential to meet ten percent of Ohio’s energy demands, but the project has not made any 

progress since its approval (Cleveland.com 2020).  Many environmentalists are concerned over 

the impact of turbines to bird and bat mortality in the area, as Lake Erie is a part of a major 

flyway.  To meet this concern, it was suggested that the wind turbines be turned off at night 

between 1 March and 1 November each year, which proponents of the project claim makes the 

operation illegitimate (Cleveland.com 2020).  The stalemate that has happened in Lake Erie 

provides inspiration for our project.   
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The National Offshore Wind Energy Grid Interconnection Study report concluded that, as 

of 2014, areas throughout the United States had the resources and site suitability to generate at 

least 54 GW of energy from offshore wind (Daniel et al. 2014, 8).  According to the U.S. Energy 

Information Administration, the average annual energy consumption by a United States 

household is 10,649 kilowatt hours (kWh) (EIA 2020a). Thus, 54 GW equates to enough energy 

generation for about 44.4 million homes each year with no capacity limitations. As of 2017, the 

United States only has one offshore wind farm in operation off the coast of Rhode Island 

generating 30MW of energy (Woods 2019). This places the United States far behind its allies in 

Europe, who are dominating the offshore wind market in generating 15,780MW of energy 

through offshore wind (Global Wind Energy Council 2017). In addition to the East and West 

Coasts, the highest capacity factor for offshore wind is located in the Great Lakes, with potential 

to produce 6 GW of offshore wind in an economically feasible manner (Daniel et al. 2014, 31). 

With a large volume of energy generation potential, and with the offshore wind energy market 

growing globally, it is curious as to why the United States has not taken advantage of offshore 

wind technology. Essentially, if we can be generating 

clean energy from offshore wind, why aren’t we?  

Our research aims to explore the feasibility of 

implementing an off-shore wind energy array in Lake 

Michigan (Figure 1).  We will assess the potential of 

energy generation as well as options of energy storage, 

so as to address issues of energy security. We then look 

to investigate the political, economic, cultural, and 

environmental barriers that may arise in implementing 
Figure 1: A map of Lake Michigan and 
surrounding states ("Lake Michigan"). 
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an off-shore wind project within the lake, and which of these barriers hold the most influence 

over offshore wind development. Using qualitative and quantitative data on offshore wind 

suitability in Lake Michigan, as well as interviews with Great Lakes energy professionals, we 

will discover why there is this untapped energy potential and why government officials have not 

taken the opportunity to harness it.  

Lake Michigan is a part of the Great Lakes system, which is the only feasible freshwater 

location for offshore wind in the world (Adelaja et al., 2012). The lake itself borders four states: 

Wisconsin, Illinois, Indiana, and Michigan (Figure 1). An offshore wind farm developed on Lake 

Michigan could be used to offset the fossil fuel energy consumption in any or all of these states. 

As of 2019,  all of these states still relied on coal for a significant percentage of their overall 

energy generation: 32% in Michigan, 42% in Wisconsin, 27% in Illinois, and 59% in Indiana 

(EIA 2020b; EIA 2020c; EIA 2020e; EIA 2020f). Natural gas exceeded or fell closely behind in 

percentage of energy generation (EIA 2020b; EIA 2020c; EIA 2020e; EIA 2020f). Thus, an 

offshore wind farm on Lake Michigan could be used to offset fossil fuel energy consumption in 

those geographic spaces. Because of its geographic location, energy on Lake Michigan would 

fall under two regional energy markets, MISO and PJM (U.S. Electricity Grid and Markets).  

Offshore wind is defined as “wind turbine installations built near-shore or further 

offshore on coastlines for commercial energy production,” (Open EI 2020).  Offshore wind is a 

type of renewable energy technology, which relies on energy sources that are naturally restored 

and do not diminish over time (What is Green Power?). When discussing nonrenewable energy 

sources, coal, gas, and oil, we will refer to them as nonrenewables or conventional energy 

sources. 
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The large energy potential in the Great Lakes is untapped.  Offshore wind on Lake 

Michigan could displace conventional energy use and the subsequent pollution expelled by 

residents in the states bordering Lake Michigan.  With projects proposed, such as Project 

Icebreaker in Lake Erie facing multiple obstacles to furthering implementation progress, our 

project aims to delve deeper into why governments have not taken advantage of a resource with 

such potential. We believe the answer lies within economic, political, cultural, and 

environmental barriers. 

Literature Review  

The development of an offshore wind farm on Lake Michigan offers immense potential in 

renewable energy generation for the Great Lakes area. However, complications arise for offshore 

wind on Lake Michigan in managing site selection, energy security, and the aforementioned 

barriers.  We will discuss these key debates in our literature review.  

  

Offshore Wind Potential for Lake Michigan 

In the United States, the Great Lakes are the only feasible freshwater location for 

offshore wind. Yet, this potential has not been utilized. (Li et al. 2010, 13) examined the wind 

potential of the Great Lakes area and concluded that the majority of terrestrial areas surrounding 

the lakes have lower average wind speeds than over the Great Lakes. The wind speeds, measured 

at the 80 meter level, were primarily classified as class 1 winds (average wind speeds less than 

5.9 m/s) and class 2 winds (average wind speeds between 5.9 m/s and 6.8 m/s) over land 

surfaces. The only areas in the Great Lakes region that recorded wind speeds falling in the class 

3 (wind speeds greater than 6.9 m/s) classification were over the waters of Lake Superior, Lake 

Michigan, and Lake Huron (Li et al. 2010, 12-13). Areas achieving a classification of class 3 or 
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higher are determined to be “suitable” for wind power development, as the high wind speeds 

indicate a large potential for energy generation (Li et al. 2010, 13).  

Within the state of Michigan, offshore wind offers significantly stronger energy 

generation potential over its onshore counterpart. Adelaja et al.  studies a comparison of offshore 

wind and onshore wind prices in Michigan, a Great Lakes state.  Their findings highlighted the 

fact that offshore wind has three times the energy potential than onshore wind in this area 

(Adelaja et al. 2012, 192). In a study done in 2004 by NREL, offshore wind in the region is 

16,560 MW greater than that of onshore wind.  Additionally, if offshore wind was to be built on 

Lake Michigan without restrictions and to maximum depth, the potential is 16,560 MW (Adelaja 

et al. 2010, 193).   Based on the estimate for the average annual electricity consumption by a 

United States household as 10,649 kilowatthours (kWh), offshore wind potential on Lake 

Michigan could provide energy to 13.62 million homes in the Great Lakes region.  (EIA 2020a). 

Realistically, wind turbines will not cover the entirety of Lake Michigan, but rather cover areas 

where offshore wind is economically feasible, which 30 meters out from the shore (Adelaja et 

al., 2012, 196), and which would ensure more energy security. 

  The absence of offshore wind farms on the Great Lakes provides few real-life 

comparisons for measuring the feasibility of offshore wind development on Lake Michigan. 

However, a hypothetical study conducted by Chiang. A, M. Moore et al. (2016) provides 

optimistic evidence of energy generation success from a 300 MW offshore wind farm on Lake 

Michigan. The study, which examined the energy generated and emissions reduced from the 

hypothetical offshore wind farm over twenty years, found the area to have an average wind speed 

of 8.5 m/s. The offshore wind farm itself had an average capacity factor of 44%. (Chiang. A, M. 

Moore et al. 2016, 266). In the context of electricity generation, this offshore wind farm would 
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generate enough electricity to power 108,584.8 houses annually (EIA 2020a). Chiang. A, Moore, 

M et. al (2016) also stated that winter months of January, March, and December saw the greatest 

reports of energy generation as well as the greatest reductions in emissions for the region. 

Emission reductions were quantified at $33/MWh per unit of offshore wind electricity generated, 

placing the technology as cost competitive with carbon dioxide-removing technologies. The 

offshore wind farm offset emissions primarily from natural gas plants, which serve to generate 

electricity during the same peaking hours offshore wind energy would (Chiang. A, M. Moore et 

al. 2016, 267). The success of the Chiang. A, M. Moore et al. study demonstrates the ability of 

offshore wind to serve as a viable technology for energy generation to the Lake Michigan 

region.  

While the Great Lakes hold strong potential for offshore wind energy generation, the 

climate of the region presents a challenge for energy infrastructure on the lakes. Winter 

conditions across the region generate ice coverage in several areas across the lake. Combined 

with water currents and prevailing winds, these ice sheets hold the potential to damage the 

offshore wind infrastructure, as winds have historically piled ice near the shore as high as 30 to 

50 feet (McGraw 2018). Managing this ice is one of the great climatic barriers of developing 

offshore wind energy on Lake Erie, which sees around 78% ice coverage at its winter maximum 

(McGraw 2018). Although Lake Michigan experiences significantly lower ice coverage than 

Lake Erie, the majority of the ice coverage occurs near the coastlines (Di Liberto 2018). Because 

there is not an operating example of an offshore wind farm in a freshwater climate similar to 

Lake Michigan, the impacts of ice on the infrastructure cannot be fully understood.  
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Energy Storage 

 Accompanying the energy generation potential for offshore wind turbines on Lake 

Michigan is the common critique of renewable energy technologies: inconsistencies in the timing 

of energy generation measured against demand. Because of the immense energy potential of the 

turbines, an offshore wind farm on Lake Michigan would require large scale storage technology 

to offset the natural gaps in high wind-speed generation (Wang et. al 2018, 429). Existing storage 

technologies that are compatible with offshore wind generation and large-scale energy 

generation include pumped hydro storage (PHS), compressed air energy storage (CAES), and 

battery energy storage (BES) (Wang et. al 2018, 429).  

A large-scale PHS plant along the coastline of Lake Michigan may fulfill the energy 

storage needs of an offshore wind farm on Lake Michigan. The Ludington Pumped Storage Plant 

(located in Ludington, Michigan) has served an important role of energy storage in Michigan for 

nearly 50 years (Balaskovitz 2018). The plant operates as a battery for the electric grid, 

generating up to about 1900 MW of power in times of high electricity demand (Balaskovitz 

2018). Plans to upgrade the Ludington Pumped Storage Plant began in 2018 in preparation for 

the growing renewable energy sector in Michigan and consequently a greater need for energy 

storage; the upgraded plant is predicted to have a capacity of 2172 MW (Balaskovitz 2018). If 

the Ludington Pumped Storage Plant could be used to store excess energy and counter gaps in 

energy for offshore wind, the economic obstacle of energy storage would be greatly reduced for 

Lake Michigan. The durability of the plant, as seen over its many years of operation, also 

supports the energy security of offshore wind development.  In an economic perspective, the 

need for energy storage to accompany an offshore wind farm poses additional costs to 

development projects (Wang et. al 2018 427-428). However, the existence of the durable 
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Ludington Pumped Storage Plant poses a potential reduction in these additional costs. These 

economic and technological factors of the Ludington Pumped Storage Plant reinforce the 

suitability of Lake Michigan as a potential site for offshore wind generation.  

 
Economic Barriers 

            There is a misconception among the American public that renewable energies are “too 

expensive,” specifically once compared to coal, oil, and gas.  As an energy source, wind is cost 

competitive.  The implementation is the expensive part (Sovacool 2008, 18).   

            Mark Kaiser and Brian Snyder did a comparative study comparing offshore wind to 

onshore wind as well as conventional sources of electricity.  It was hard for them to compare the 

hypothetical of offshore wind development to the reality of onshore wind and the highly 

subsidized fossil fuel energy industry.  To accommodate these project barriers, they looked at 

market-based carbon offsets in order to evaluate the economic feasibility of offshore wind.  The 

study finds that offshore wind is initially more expensive than it has been in the past.  However, 

through a deduction of onshore wind patterns, once more offshore wind projects begin, they will 

continue to get cheaper as more projects appear (Kaiser and Snyder 2009, 1845)  The authors 

specifically looked at a cost-benefit analysis of offshore wind feasibility, and studied under the 

assumption that, “the costs of carbon emission credits accurately reflect their ecological value,” 

(Kaiser and Snyder 2009, 1567).  The issue with their study is that economic barriers are not the 

only barriers that face offshore wind energy, and there are many ties between economics, policy, 

cultural values, and environmental protection.  Since Kaiser and Snyder’s 2009 study, the cost of 

wind has declined further.  At the time of their study, wind was priced to be 7 cents per kWh, 

and is now only 2 cents per kWh (Berkeley Lab 2020). 
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            Kaiser and Snyder did another study examining why European nations have much more 

abundant and advanced offshore wind than the United States.  One of their biggest findings was 

that many Western European nations have planned for a slow build up in offshore wind that has 

led to, “large cost reductions through scale economies,” (Kaiser and Snyder 2009, 1846).  Europe 

has have invested in large companies across the continent that also produce conventional 

energy.  These companies have had the time to develop the technology and implementation 

experience in order to grow slowly and effectively.  In contrast, the U.S. has not taken a “slow 

burn” approach to renewable technologies, and small companies continue to propose large scale 

projects that are not economically feasible at this current time (Kaiser and Snyder 2009, 

1847).  Another issue within the U.S. is that under U.S. environmental regulation standards, 

projects must have state approval as well as the U.S. Army Corps of Engineers (Clean Water 

Act, s. 404).   

            Electricity demand will increase by at least 5% by the year 2050 (Browning and Lenox 

2020, 2).  The study done by Browning and Lenox highlights that, whether there are tight or 

loose carbon cap stringencies, at every price point between 2020 and 2050 demand and cost of 

energy will rise.  Additionally, the tighter the carbon cap stringency is, the more potential for 

offshore wind exists.  Offshore wind qualifies for both Renewable Portfolio Standards and 

Greenhouse Gas Emissions Targets in the U.S., and this should incentivize the production of 

offshore wind energy (Browning and Lenox 2020, 10).  The authors also note that offshore wind 

energy, not the implementation, has reached cost competitiveness with conventional sources, but 

onshore wind and solar photovoltaic methods are cheaper at this moment by comparison 

(Browning and Lenox 2020, 3).  Realistically, because implementation of offshore wind turbines 
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is so expensive, the price needs to decrease by at least 40% (Browning and Lenox 2020, 10) to 

compete with other sources on the electric grid.  

            On the contrary, Benjamin Sovacool argues that damages from fossil fuel energy 

production costs about $201.9 Billion every year (Sovacool 2008, 23), but these damages are 

externalities and not counted for in the market.  This is a huge problem, because harmful 

externalities from fossil fuels, and beneficial externalities from renewables could tip the balance 

of the market and create a favorable environment for renewable energy development to 

grow.  Sovacool summarizes that, “when all of its costs are included, scrubbed coal is ten times 

more expensive than energy efficiency; advanced nuclear five times more expensive than 

offshore wind,” (Sovacool 2008, 25).  With this statement, his research clearly defines that if 

externalities were included, or if subsidies were revoked, renewable energies such as offshore 

wind would have a competitive place in the market.  He also highlights the fact that by 2050 

energy from fossil fuels will be “prohibitively expensive” (Sovacool 2020, 22), so it is crucial to 

invest in renewable technology as soon as possible. 

            Offshore wind will initially be expensive, and that is the conclusion many authors in the 

field agree is the biggest barrier facing the feasibility of offshore wind.  The studies done by 

Kaiser and Snyder as well as that of Browning and Lenox highlight this point, but do not 

acknowledge other barriers that are arguably more important.  The political barriers to offshore 

wind development are heavily influenced by fossil fuel industries and conventional energy 

sources are greatly subsidized by the federal government.  These subsidies keep the prices of 

fossil fuel energies low, making any renewable project look expensive comparatively. 
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Political Barriers 

            One of the biggest issues facing offshore wind development on Lake Michigan, is the fact 

that the U.S. electric grid and energy policy is too focused on cheap energy, which is often 

promoted no matter the social or environmental costs.  For U.S. energy policy, there is a 

historical precedent of subsidizing coal, oil, and natural gas, and this, “actively discourage[s] 

consumers from seeking cleaner alternatives,” (Sovacool 2008, 20).  In 1973 the federal 

government gave 93% of its energy subsidies to conventional energy and only 6% to renewable 

energies (Sovacool 2008, 21).  This uneven subsidizing standard for energy makes it impossible 

for renewables such as offshore wind to compete in the marketplace against the low-cost fossil 

fuels.  Sovacool’s main finding was that if these subsidies were taken away from conventional 

energy sources, renewables would be cost competitive on the market (Sovacool 2008, 19).  This 

stays true twelve years later in 2020 as wind and solar, as energy sources, are cheaper than fossil 

fuels (EIA 2020c). 

            The combination of fossil fuel subsidies and the existence of externalities in the market 

are Sovacool’s answer to people who might ponder why renewables have not delivered on their 

promises.   He claims that there is no debate of whether energies like offshore wind are 

technologically sound, it is a “political and social failure to price electricity accurately,” 

(Sovacool 2008, 18).  In order to have a fair, competitive market externalities must be 

internalized and that is an important first step in renewable energy development.  

Lake Michigan can experience the “state line syndrome” (Sovacool 2008, 20) where 

states want to place their burdens, such as pollution, on other states in the area.  For example the 

state of Indiana authorized British Petroleum to dump thousands of tons of ammonia and 

suspended solids from a state power plant into Lake Michigan (Sovacool 2008, 
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20).  Geographically, Indiana does not border Lake Michigan to the same extent Wisconsin, 

Illinois, and Michigan do, which pushes Indiana’s own burdens onto other states 

disproportionately.  Sovacool suggests policy is the best solution for issues of deflecting burdens 

of pollution to other geographically separate entities such as states. 

            There are four states bordering Lake Michigan: Wisconsin, Illinois, Indiana, and 

Michigan, and this poses a barrier to development of offshore wind on the lake.  Permitting for 

offshore wind development is shared between bottomlands neighboring states, (ex. Michigan 

gets jurisdiction over 40% of Lake Michigan’s bottomlands) and the U.S. Army Corps of 

Engineers (Adelaja et al., 2012, 192).  Under much U.S. environmental policy and regulation, the 

federal government sets standards and states can figure out how to meet them.  Additionally, 

there are many permit programs in place for permits that must be obtained before starting a 

project such as offshore wind development.  These permits are required under the Clean Water 

Act and the Rivers and Harbors Act (Kaiser and Snyder, 2009, 1848).  Permits are needed both 

by the state and federal governments for projects on Lake Michigan and based on specific state 

policies, the rate of implementation could be significantly slowed.  Adelaja (et al., 2012, 193) 

critiques how environmental policy in the U.S. works claiming that there is, “a need for policy 

clarification and regulatory reform to enable offshore wind energy permitting and 

leasing.”  These complicated and unclear policy steps that need to be taken to implement 

offshore wind on Lake Michigan pose a serious barrier to the potential development.   

            In regard to policy implementation there is a constituency issue at play for Lake 

Michigan’s potential offshore wind development.  Every state that borders the lake has at least 

one power plant that pollutes more than it should (Sovacool, 2008, 20).  The reality of American 

politics is that politicians are not scientists, yet they are the ones who propose and vote on 
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environmental legislation that could help encourage the growth of offshore wind on Lake 

Michigan.  Many politicians are more focused on winning votes to keep their seats in office 

rather than going on a limb and advocating for large renewable energy projects that could 

potentially be expensive, create job loss, or go against a community's wishes even if it is for the 

“greater good.”  Lake Michigan faces four separate policy entities with different wishes, and 

politicians are going to do whatever is best for them in their constituencies eyes. 

             Perhaps the biggest policy barrier for offshore wind development lies in the fact that 

policy is influenced by the money that industry, specifically the fossil fuel industry, has.  It is not 

unrealistic to believe that most Americans desire things like clean air and clean water, so it 

prompts a discussion of why fossil fuels are still so prevalent, even though they cause much 

more destruction to basic shared resources than renewable energies.   

One reason the U.S. is not taking advantage of renewable energies is because coal, oil, 

and natural gas industries pour money into lobbying and political campaigns, targeting 

candidates or legislators that will leave their industries alone (Sovacool, 2008, 27).  Not only will 

fossil fuel industries spend over $31 million on lobbying and campaign contributions each year, 

but renewable energy companies only spend $500,000 (Sovacool, 2008, 27).   

More recent data shows that fossil fuel industries spent $359 million on lobbying and 

campaign contributions just for the 2018 midterm elections, out buying renewable lobbying in a 

comparison of 13:1 (Kirk, 2020).  Sovacool’s study stays relevant because conventional energy 

continues to pour even more money into politics contrastly.  How are renewables expected to 

compete without the same financial backing in the political sphere?  The simple answer is, they 

cannot unless there is a large-scale change to U.S. energy policy. 
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Cultural Barriers 

          Though current political variables obstruct the plausibility of affordable offshore wind 

power, consumers are still interested in investing in clean energy. Driven primarily by the 

concern over climate change, consumers are more willing to pay higher prices for their 

electricity if it is produced from renewable sources, particularly wind energy (Zerrahn, 2017, 

246). Any persisting incentive to invest in renewable energy is promising for the future of 

renewable energy development. Unfortunately, though there is economic support, many 

consumers are opposed to the viewshed of renewable energy systems, specifically offshore 

wind.  

NIMBYism (from the phrase “Not in My Backyard”) is a large cultural barrier that is 

presented to wind turbines. More specifically, these attitudes have been expressed as a number of 

concepts: “cultural models,” “place attachment”, “ownership,” and others (Nordman et al., 2014, 

292). Community members often support the installations of wind turbines and the benefits 

associated with wind energy such as cleair air, but they do not want to look at turbines 

themselves. A proposed Lake Michigan offshore wind project placing two 500 MW wind farms 

near Ottawa and Muskegon county shorelines was shut down after local residences believed their 

way of life would be severely altered by the view of the turbines (Chiang, A., G. Keoleian, et al., 

2016, 967). The project, known as the Scandia Wing’s Aegir Project, would have significantly 

benefited the community through the creation of over 3000 jobs and improvement of air quality 

due to the clean energy (Chiang, A., G. Keoleian, et al., 2016, 967). In addition, the West 

Michigan Wind Assessment (WMWA) project, in collaboration with Michigan Sea Grant, 

assembled a committee of key stakeholders to discuss the conditions under which an offshore 

wind farm on Lake Michigan could be successful (Nordman et al. 2014, 287-289). The concern 
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over visual impact of offshore wind turbines was a major concern among the majority of 

committee members (Nordman et al., 2014, 292).  

Other offshore wind projects across the United States have also been scrapped due to the 

public opposition, most famously the Cape Wind project off of Cape Cod in Massachusetts. With 

what would have been the first offshore wind farm in the United States, the Cape Wind project 

could have provided clean energy to over 200,000 homes in the area (Seeley, 2017). However, 

opposition to visibility of the turbines, high electricity costs, and concern over wildlife impacts 

arose from a multitude of shareholders in the area including local business owners, wealthy 

homeowners, fishermen, and Native American tribes (Seeley, 2017). Unsuccessful attempts at 

offshore wind development across the country and within the Great Lakes due to public 

opposition suggest that the aesthetic value may be one of the greatest barriers to implementing a 

successful offshore wind farm in Lake Michigan. However, these oppositions are occurring 

without an operating offshore wind farm to base their concerns upon. Thus, these projects are 

ending with little evidence on how their view impact would realistically affect the communities. 

In addition, offshore wind turbines can be specifically designed and placed to minimize these 

viewshed issues (Nordman et al., 2014, 292-293).  

A study from Chiang, A., G. Keoleian, et al. (2016) quantified the “view damage costs” 

across Lake Michigan as a result of the location of a proposed offshore wind farm. The study 

found the “view damage costs” were negligible across the lake, with the exception of coastal 

regions along the highly populated counties of Muskegon County and Ottawa County (Chiang, 

A., G. Keoleian, et al. 2016, 971). In addition, Chiang, A., G. Keoleian, et al. 2016, found that 

increasing the distance of offshore wind turbines from the shoreline significantly impacted the 

investment cost (Chiang, A., G. Keoleian, et al. 2016, 972). The farther out into the lake wind 
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turbines are placed, the more expensive and less reliable they become (Knapp and Landenburg, 

2015, 6178). Thus, strategic placement of offshore wind will require management of cost-

efficiency and community values. Given that few areas on the lake present a significant view 

impact to members of coastal communities, it may be the responsibility of offshore wind energy 

developers to educate communities on the low visual threats that offshore wind turbines 

realistically present on Lake Michigan.  

 
Environmental Barriers 

 The Project Icebreaker offshore wind turbine project in Lake Erie faced major opposition 

in its potential impacts on bird and bat mortality in the region. Due to disruptions in migration 

patterns, state regulators announced that the Project Icebreaker would only be approved if the 

turbines did not operate at night between the months of March and November (Pelzer 2020). The 

Lake Erie Energy Development Corporation declared this decision to be a “poison pill” for the 

project, believing Icebreaker Wind would no longer be economically feasible with these 

restrictions (Pelzer 2020). As of 17 September 2020, the restriction has been reversed by state 

legislatures, though opposition from organizations such as the Lake Erie Marine Trades 

Association, the Lake Erie Foundation, and the Black Swamp Bird Observatory continues to be 

wary of the wind farm’s implications for bird and bat mortality (Pelzer 2020). The prospect of 

offshore wind development on Lake Michigan cannot ignore these criticisms, as a project may 

face many of the same challenges and oppositions from environmental stakeholders.  

Lake Michigan is a highly populated route for bird and bat migration each year. Bat 

mortality on wind farms has been reported to be most prominent during late summer and early 

fall migration cycles (Nordman et al. 2014, 294). Concerns over bird mortality from wind 

turbines is of great importance to environmentalists.  Bird mortality from collisions is quite low 
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averaging on a per MW basis, 0.95 to 11.67 deaths each year (Kaiser and Snyder, 2009, 

1574).  Additionally, Kaiser and Snyder suggest that it is essential to not analyze wind as a stand 

alone option for energy in regard to its environmental consequences.  They summarize, “is 

important to consider the negative environmental impacts of wind power in the context of 

alternative sources of energy,” (Kaiser and Snyder, 2009, 1577).  If environmentalists are 

concerned about bird mortality, they should compare deaths per MW from wind energy to deaths 

per MW from conventional energy sources.  This comparison is often left out of the discussion 

and it is too essential to forget that alternatives to wind energy for the United States’ electricity 

generation right now are fossil fuels because that is what the system we have supports. However, 

considering that concern over wildlife is a major determinant of community support over 

offshore wind, wildlife impacts will need to be minimalized to ensure the success of an offshore 

wind development (Nordman et al. 2014, 292; Seelye 2017).   

Noting the concern over bird and bat mortality due to turbines, the wind turbine industry 

is experimenting with several strategies to prevent wildlife harm. These methods include site 

selection for turbines out of migratory routes for eagles and hawkes, “boom boxes” that emit 

specific frequencies meant to keep away bats, and curtailing turbines in low-wind speeds, as well 

as radar or GPS detection so turbines can be slowed or shut down when birds are nearby (Drouin, 

2014). Given the additional costs and viewshed impacts that may come with site selection, 

reducing bird and bat mortality from offshore wind turbines could result in questions of 

economic and environmental trade-offs. 

 

Conclusion 

            The potential of energy on Lake Michigan and the technology for capturing and storing 

the energy exists but the barriers presented are real, and difficult to maneuver around.  Many of 
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the authors agree that economic barriers are likely the largest barrier to the feasibility of 

developing offshore wind in a place like Lake Michigan.  We disagree.  Arguably, the political 

barriers emerge as crucial to the potential development of offshore wind on Lake 

Michigan.  Policy listens to industry to a harmful extent, to where the priority of legislation 

becomes supporting the market over providing a clean environment to the people of this country. 

Once these priorities are able to shift, the barriers to offshore wind on Lake Michigan will 

diminish greatly. In addition, the value of aesthetic and visual impact of offshore wind influences 

societal approval of offshore wind development to a degree that cannot be ignored. Finally, 

offshore wind developers will need to consider wildlife impact in order to minimize public 

opposition and maximize environmental benefit. The management of these barriers, particularly 

those relating to social and political factors, are critical to ensuring the economic feasibility and 

social approval of offshore wind development on Lake Michigan.  

Methods  

To obtain valuable perspectives on the feasibility of offshore wind on Lake Michigan and 

the associated barriers, we conducted a semi-structured interview with Dr. David Matthiessen on 

12 November 2020. Dr. David Matthiessen serves as an Associate Professor in Material Science 

& Engineering at the Case School of Engineering and Faculty Director for the Wind Energy 

Research and Commercialization (WERC) Center at Case Western Reserve University in 

Cleveland, Ohio. Dr. Matthiessen also co-leads the Wind Research at the Great Lakes Energy 

Institute as well as served as the research team leader for Project Icebreaker through LEEDCo. 

The interview was conducted and recorded over the video conferencing service, Zoom.  

Because our interview sought to gain a full perspective on the development barriers of 

offshore wind development in the Great Lakes, our questions covered the topics of infrastructure, 
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environmental barriers, fishing, and viewshed impacts as well as general questions on offshore 

wind development. A record of the interview questions can be found in Appendix A.  

For the second part of our research methods we did a policy analysis investigating 

relevant legislation to the development of offshore wind on Lake Michigan.  We will look at the 

following policies: the Rivers and Harbors Act, the Clean Water Act, the Jones Act, the state 

Public Trust Doctrines for Wisconsin, Illinois, Indiana, and Michigan, and the Energy Policy 

Act.   

 Lake Michigan is a navigable water of the United States, thus most of these policies have 

to do with navigable waters because they are federally required to adhere to specific processes.  

We will highlight specific sections of the aforementioned policies that would be directly relevant 

to the development of offshore wind on Lake Michigan, as there are permitting programs related 

to development and integrity of navigable waters included. 

 Due to time constraints, we chose to look at these policies specifically even though there 

is more legislation that would be relevant to our project.  These policies were selected because 

they highlight how many actors would be involved in the hypothetical project.  Additionally, 

these policies demonstrate the intersection of the barriers we discuss: economic, political, 

cultural, and environmental. 

Results  

Interview Results  

We conducted an interview on November 12, 2020 with Dr. David Matthiessen, an 

Associate Professor in Material Science & Engineering at the Case School of Engineering and 

Faculty Director for the Wind Energy Research and Commercialization (WERC) Center at Case 



21 

Western Reserve University in Cleveland, Ohio. Dr. Matthiessen also served as the research 

team leader for Project Icebreaker through LEEDCo. Though incorporating experience from 

multiple perspectives and stakeholders, Dr. Matthiessen’s beliefs expressed in the interview are 

entirely his own and do not represent the views of the Case School of Engineering or any other 

corporation as a whole. The major points covered in the interview are listed below, with the full 

transcript of the interview found in Appendix B.  

Defining “feasibility” of offshore wind centered the conversation while delving into the 

ways in which an offshore wind project on Lake Michigan is feasible and into the areas where it 

is yet to be feasible. In terms of our research, developing offshore wind on Lake Michigan is 

feasible from a technological perspective (Appendix B):  

“...when people say, ‘Is something feasible?’  you know, ok, are we talking engineering-wise?  
Yes, it’s feasible, absolutely.  We’ve been doing it for twenty-five years so of course you can put wind 
turbines in water.” 

- David Matthiessen Interview, 12 November 2020   
 

The offshore wind turbine infrastructure is an established technology and could be placed 

in a wind suitable environment such as the Great Lakes. In his experience, Dr. Matthiessen and 

his team collected wind data for Lake Erie using a met mast propped on a water intake. Having 

that raw data further proved the wind capacity suitability for the lake, a step that would be 

essential in supporting the feasibility of Lake Michigan as a site for offshore wind. While Dr. 

Matthissen states, however, that an offshore wind project on Lake Michigan would be feasible 

from an engineering perspective, it would only be so “if you’ve got enough time and money”;  

and, the project may not yet be “economically feasible” or “feasible from policy or political 

willingness” (Appendix B). Thus, feasibility does not extend evenly across all elements we are 

examining.  
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 Though the technology and infrastructure of offshore wind is accessible, the physical 

geography of the Great Lakes adds additional complications to the development of offshore wind 

on Lake Michigan. For one example, the geologic history of the Great Lakes’ formation leaves it 

with a foundation that differs from other areas where offshore wind has been successful 

(Appendix B):  

“You know, you have to be concerned with what kind of foundation you’re going to put in, and 
the foundation you put in depends on what the bottom of the lake is.  I’m not familiar with Lake 
Michigan, but most of the Great Lakes are formed by glacial retreat, and so it’s probably glacial till down 
there and that requires a different kind of foundation than they say do around the United Kingdom where 
it’s all rock so they just go in and put them on a pole in there and basically clock it in and go ‘that’s 
good.’  So, we won’t be able to do that, and there’s been at least ten different proposals on what kind of 
foundation you’re going to put in.” 

- David Matthiessen Interview, 12 November 2020  

Contrasting the rock comprising the ocean floor near coastlines with established offshore wind 

arrays, Lake Michigan’s foundation features a variety of deposits mainly composed of gray or 

brown laminated clay and silt overlaying red laminated clay and silt (Colman and Foster, 1990, 

28, C-4). These deposits resulted from past glacial presence as well as sedimentary deposits after 

glaciers had retreated (Colman and Foster, 1990, 23).  

In addition to working around the unique foundation of the Great Lakes, one must also 

navigate around another challenge scattered across the lake bed: shipwrecks. Noted as a surprise 

by Dr. Matthiessen during the development process, shipwrecks are a common and complicated 

problem for offshore wind (Appendix B):  

“...it’s something like 6,000 shipwrecks [that have occurred in the Great Lakes]. And it turns out 
that a lot of them are pretty near shore. And that’s a problem because all shipwrecks are considered 
graves. And so, it isn’t like you can just drop a wind turbine anywhere. And, you know, you’re gonna 
have to [do] surveys, make sure there’s no shipwrecks down there. If there is a shipwreck then you just 
basically have to go put your wind turbine somewhere else.” 

- David Matthiessen Interview, 12 November 2020  

As of 1980, shipwrecks within Lake Michigan were recognized as “public trust resources” and 

received “special protection” as archeological sites under Public Act 184 (Vrana and Halsey, 
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1992, 83). This policy supported protection restricts the areas on which offshore wind turbines 

could be developed on Lake Michigan.  

The complications of developing offshore wind in the Great Lakes extends to climatic 

concerns, as ice formation is common during the winter months. Though, internationally, 

offshore wind farms have been established in areas experiencing sea ice, the behavior of 

freshwater ice creates different problems for the Great Lakes region (Appendix B):  

“Freshwater ice is different than ocean ice. You know, in the ocean, ice freezes first and then you 
get the salute rejection of the salt. And that piles up on the grain boundaries and creates weak points. But 
in the Great Lakes, it’s off, it’s all pure freshwater [...] And, uh, you know, the Europeans have certainly 
put wind turbines in places that they have ice. And, you know, you put what’s called an ice skirt on it. 
And, uh, it’s a little counterintuitive. It’s basically a cone that you would, you know your turbine’s a pipe, 
or a pole, your transition zone. And so you, you put a downward facing cone and that way, when the ice 
impacts it, it gets pushed down and it breaks and then it just moves around. [...] The ice is really wind 
driven or waves. So, you know, I think I took pictures every thirty minutes or something like that. And so, 
one picture you see there’s ice everywhere and you’re completely locked in and then in the next picture 
it’s all gone. And the wind shifted from the south and blew it all to Canada. So, the moving ice is not a 
problem. The big problem is what they call fast ice. So, some ice gets grounded or attached to the shore. 
And then when that ice were to encounter your turbine, that can build up a lot of, lot of force on there.” 

- David Matthiessen Interview, 12 November 2020  
 

Along with complications due to the physical geography of the Great Lakes, the region 

acts as a fly zone for airplanes and wildlife alike. However, despite these challenges, it was 

possible to find regions where offshore wind turbines could be placed (Appendix B):  

 
“...we worked with the Ohio Department of Natural Resources to do is that Lake Erie, that Ohio 

owns, they broke it into a grid, I think it was a one nautical mile grid and then they color-coded these 
grids and so the airport landing, and the emergencies, shipping channels, wildlife fly zones, shipwrecks, 
there’s this long list that could color a square red.  When we got all done there were actually a sizable 
amount that were green squares.  I think it was green, orange, yellow, and red, or something like that.  If it 
was yellow there some reason, that maybe you could overcome, but still there was an awful lot of green.”  

- David Matthiessen Interview, 12 November 2020  
 
Thus, the Lake Erie Project Icebreaker still proved to be feasible from a technological 

perspective. The data collection and planning that helped to determine suitable regions on the 
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lake while working around physical complications could be applied to energy generation 

efficiency as well. Though agreeing with the common argument that “all wind is intermittent,” 

Dr. Matthiessen argued that substantial data collection and planning by energy companies could 

reduce the unpredictability of wind (Appendix B):  

“Power providers have models based on historical data that they know [...]. So, what Xcel 
[Energy, an energy company] did, is they worked with, there’s a Center for Atmospheric Sciences out 
west, and if you had a model of the atmosphere and you had some real time data.  So, where do you get 
that real time data?  Airports.  You have prevailing westerlies so you look at the weather pattern now, 
right now, that’s coming your way; and there’s all kinds of models for the atmospheric boundary layer- 
and none of them work (laughs), none of them work in general, but if you run all ten models for this 
particular wind turbine and then you correlate it, you just say ‘OK, for this turbine, because of the 
geography and the model and the age, whatever, that this particular model correlates with how this turbine 
behaves.’  And you do that for all a thousand wind turbines.  Now you look at data for airports four to 
five hours away, now we can know that the wind’s going to die in five hours.  And that is what allows 
Xcel to get to 90% wind penetration.  They throttle back their coal fired plants and let the wind go.” 

- David Matthiessen Interview, 12 November 2020  
 
While using data to predict wind patterns is one method in reducing intermittency in wind, our 

research also explored energy storage as a possibility. The nearby Ludington Pumped Storage 

facility provided a local and reliable source of energy storage for a proposed offshore wind farm 

on Lake Michigan. While the presence of the storage plant may assist in managing 

inconsistencies in electricity generation, other technologies for supplying energy storage may not 

have to be close by (Appendix B):  

 
“Now, a wind turbine makes electricity and puts it into the grid.  So many, many, many miles 

away, maybe even Niagara Falls, they’re going to take some electricity from the grid and pump water 
back up Niagara Falls.  So, electricity in the grid can be looked at as a fungible commodity.  You could 
say that your wind turbine in Lake Michigan provided the electricity to pump water back up Niagara 
Falls, and nobody could disprove that.  Now, some people have this notion that if you’re going to do 
energy storage it technically has to be at the base of the wind turbine, and that’s where the battery storage 
comes in.  You know, you’re going to have that energy generation at the wind turbine and then a battery 
right there before it goes to the grid.  We have an experiment like that going on at case, and I argued, it’s 
actually located by the wind turbine but they’re both connected to the grid.  The wind turbine sends 
electricity to the grid and then the battery withdraws that amount of electricity from the grid, but there’s 
not a way to know that the electrons came from the wind turbine.”  
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- David Matthiessen Interview, 12 November 2020  
 

Though it may not be guaranteed that the Ludington Pumped Hydro Plant would directly 

benefit offshore wind on Lake Michigan, the presence of energy storage for offshore wind would 

still assist in countering inconsistencies until there is an accurate way to predict and balance 

wind generation.  The Ludington Pumped Hydro Plant would be better suited for managing 

energy, as it has the ability to output electricity for long-periods of time, whereas batteries would 

be more effective in countering small, short timescale fluctuations in generation (EIA 2011). In 

selecting any type of energy storage, however, the economic costs for the wind project increase. 

These costs for storage add to the high costs already in place for the offshore wind infrastructure, 

costs that are accumulated from the technology itself but also from the cabling necessary to 

deliver the energy onshore. When offshore wind development is presented in a political proposal, 

these high costs may amount in more opposition (Appendix B):  

“The most expensive electricity is gonna be your offshore wind farm. So, uh, that’s another 
policy sorta issue you can face is, you know, if there’s a law on the books that they have to use the lowest 
priced services, you know, get three bids, they gotta take the lowest bidder unless there’s compelling 
reason not to take the lowest bid. And so, you know, you have to make a compelling reason for these 
political bodies to buy the electricity you’d be generating.” 

- David Matthiessen Interview, 12 November 2020  
 

This was only one mentioned case where combined impacts of political and economic 

forces make the overall feasibility of implementing an offshore wind project more difficult to 

achieve. Other political factors, such as the Jones Act, add to construction complications and 

costs (Appendix B):  

“And [the Jones Act] says that, if I wanted to ship something from Cleveland to Madison, so I’m 
going from one US city to another US city, the boat that I use has to have been made in America. [...] So, 
one of the complexities of working in the Great Lakes is that the Jones Act applies. And so, when you 
look to Europe for all of those wonderful, gigantic ships that they have for putting up wind turbines and 
offshore sites, none of those ships can be used.” 

- David Matthiessen Interview, 12 November 2020 
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 Because of the Jones Act, Project Icebreaker constructed their offshore wind turbines 

using cranes on top of a jack up barge -- a strategy that an offshore wind project on Lake 

Michigan may have to adopt until there are ships developed for constructing offshore wind 

turbines. These ships may not have a reason to be built in the United States until their is an 

economic drive to develop a market (Appendix B):   

“And, it’s sort of a Catch 22. If there was a market, there’d be a reason to build these ships. But if 
there’s not a market yet, and you gotta spend a couple million dollars to build a ship and hope that the 
market develops.”  

- David Matthiessen Interview, 12 November 2020 
 

The establishment of a market has proven to be successful in growing the wind energy 

before, specifically in onshore wind energy:  

“[...] if there was a market, I’m sure some turbine manufacturer would set up shop somewhere 
here in the Midwest. I mean, look at what happened in Iowa. I think Iowa ended up with three, maybe 
four European wind turbine manufacturers and then you have all of the installation companies and all of 
the planning companies and the companies to predict the wind…” 

- David Matthiessen Interview, 12 November 2020  

Investment from wind industry companies such as European-based Siemens Gamesa Renewable 

Energy and TPI Composites has helped Iowa to become one of the largest wind suppliers in the 

nation, with over 9,000 jobs in state wind energy and over 10,951 MW in installed wind capacity 

(American Wind Energy Association 2020).   

Without an economic drive, the costs of offshore wind development remain high. The 

lack of ships for construction along with a lack of drive to develop an industry-sized market 

keeps the offshore wind projects as lower-scale pilot projects, such as Project Icebreaker. These 

pilot projects, however, still hold a large investment cost, thus an economic risk (Appendix B):  

“You know, the six turbines that LeedCo’s trying to be put, the Department of Energy’s given 
‘em I think, somewhere in the neighborhood of forty million dollars so far. And, it’s not enough. I mean 
it’s a hundred, hundred-twenty million dollar project. And, so there’s no way that that pilot project’s 
going to be economical. But, you know, that’s not why you do a pilot project. You do a pilot project to 
learn how much it’s really gonna cost, you know.”  

- David Matthiessen Interview, 12 November 2020  
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 Opposition on the economic side also exists with established energy companies. 

According to Dr. Matthiessen, his experience has shown that corresponding on the federal level 

has been “more reasonable” than working with local energy providers (Appendix B). These 

energy providers hold a strong influence on the success of an offshore wind project, particularly 

in their influence on political decisions. When there is a conflict of interest between the energy 

companies and the offshore wind developers, more obstructions to offshore wind projects occur 

as seen in the case of the Cleveland energy company, First Energy, and LEEDCo (Appendix B):  

 
“First Energy has fought us every step of the way. In fact, First Energy had funded an advocacy 

group to sue LEEDCo over visual impact. And so, the energy markets, PJM and stuff, they’re regulated 
by FERC and the federal sides, they’re worried more about reliability and stuff like that. But it’s really the 
local competition that’s a problem. Every electron your wind turbines make is an electron that First 
Energy can’t sell. And they take that competition very very seriously.” 

- David Matthiessen Interview, 12 November 2020  
A company such as Xcel Energy was noted by Dr. Matthiessen as one that, with their 

own established renewable energy portfolio, may be easier to work with. However, even if an 

offshore wind project needed to work with an energy company that did not support offshore 

wind (Appendix B):  

“Even if you didn’t have that support, um, as long as they don’t have opposition [offshore wind 
development is possible].”  

- David Matthiessen Interview, 12 November 2020 
 
 While local energy providers may support offshore wind, political opposition to offshore 

wind or even political support of alternate technologies can also jeopardize offshore wind 

projects (Appendix B):  

 
“Ohio’s a very Republican state and it wasn’t that John Kasich [former Governor of Ohio] was 

against wind, he was just for fracking. So, all the state resources, all of the push from the state level went 
into developing fracking and nothing went to wind.”  

- David Matthiessen Interview, 12 November 2020  
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Political interests then influence economic funding for offshore wind projects, which in turn 

increases or decreases the technological feasibility of implementing an offshore wind project.  

 When navigating around the political and economic interests, whether in support of 

offshore wind development or not, an offshore wind farm on Lake Michigan encounters cultural 

barriers. Particularly, there is no way to predict how the general public will react to the 

development of an offshore wind farm. The opposition to change is a natural, human condition. 

This internal human belief can project to legal and high costing responses (Appendix B):  

 
“[Some people] just don’t like change.  And rich people, some of them are lawyers, and they’ll 

sue you and they’ll just drag you through the courts.  For the companies that want to come in and make 
money from putting wind turbines out there, getting dragged through courts is a money-losing 
proposition.” 

- David Matthiessen Interview, 12 November 2020 
 
 Citizens living around the regions where offshore wind turbines are visible and audible 

may present opposition not based in science: they just don’t like wind turbines (Appendix B):  

“And we know what the human ear does and what the human body responds and so there’s all 
this science that you can do and engineering measurements but what I can’t tell you is whether you find 
that sound [of the turbine blades] annoying. [...] And some people don’t like it. It’s like a drip, drip, on the 
faucet -- it drives people crazy and some people don’t even hear it. And so, uh, I don’t, I don’t know how 
to overcome those kind of folks who just don’t like it.”  

- David Matthiessen Interview, 12 November 2020 
 
 These factors of annoyance or opposition to change as well as the issues with viewshed 

mentioned in our literature research are not based in any biological or technological science, yet 

they hold a strong influence on other barriers and trade-offs in the implementation of offshore 

wind turbines on the Great Lakes. The influence of societal opinion on wind turbines is 

especially strong due to the fact that these citizens have control over the land underneath the 

Great Lakes (Appendix B):  
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“So who owns the land underneath the Great Lakes are the people of that state. And it’s held in 
trust for the benefit of the people. So, this is distinctly different than offshore in the ocean. In Virginia, or 
Massechusettes, or any of the East Coast or the West Coast--the federal government owns that land. And 
they have to go to the US Bureau of Land Management. But, in the Great Lakes, depending upon the 
jurisdiction that the state’s gonna claim, you have to deal with that state.” 

- David Matthiessen Interview, 12 November 2020 
 
 Elements of technological, economic, and cultural factors must be balanced in trade-offs 

throughout the planning and construction process of offshore wind development in the Great 

Lakes. These trade-offs typically involve balancing the reduced price of placing offshore wind 

turbines near the shore with public opposition that may rise from viewshed impact (Appendix B):  

  
“So the cabling, the cablings,  it’s about a million dollars a mile, so that’s, from an engineering 

term it’s always an economic trade-off. If you go further offshore, the water’s deeper, so it costs you more 
for the foundation, but you’ll have less of a visual impact. So, you’ll get sued less if you put it way off 
shore. But, you know, your foundation’s expensive, your cable’s expensive, getting the crews out to do 
maintenance is gonna take longer. So there’s all these cost-benefit trade-offs.” 

- David Matthiessen Interview, 12 November 2020 
 
Trade-offs are seen beyond cabling in environmental factors such as wind capture optimization 

and avoidance of ice near shore. These trade-offs create a conflict between economic interests -- 

thus influencing costs, both capital and maintenance -- and aesthetics. As seen in our literature 

research, however, the lack of societal approval is necessary for an offshore wind project to 

continue.  

 One method that may overcome any opposition to offshore wind, according to Dr. 

Matthiessen, is the power of political influence. Because the land is held in trust for the people’s 

benefit, politicians have the ability and responsibility to influence their opinions and actions 

(Appendix B):  

“the politicians have to make the case to the people that this use of this small space of your land 
is for the benefit of the people. [...] You can frame the argument that this development, this bringing wind 
turbines in this area, wherever, in the Great Lakes is for the public good and the public will benefit.”  

- David Matthiessen Interview, 12 November 2020 
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 Though the literature research presented the impacts of wildlife as a major argument 

against offshore wind turbines, Dr. Matthiessen expressed that this claim may be placing too 

much blame on the turbines themselves. Onshore wind turbines are responsible for far fewer 

deaths of birds than building glass collisions or cats, with 234,012 deaths from turbines in 2017 

as compared to 365 million birds killed and 1.4 billion birds killed by buildings and cats, 

respectively (“Threats to Birds”). However, if there were a bird to be found dead behind a 

building, little is done in response. The case for wind turbines is much different (Appendix B):  

 
“If a wind turbine, one of my wind turbines I put up on Western Reserve University campus 

killed a falcon, a peregrine falcon, I would’ve had to fill out paperwork for the Ohio Department of 
Natural Resources, US Fishing and Wildlife Game, and NEPA, the National Environmental Protection 
Act.  Luckily, for the turbine I put up on campus, I got a categorical exclusion, which I have to report any 
bird that the turbine presumably kills, because all you know is that there is a dead bird below your 
turbine.  So is that proof your turbine killed it?” 

- David Matthiessen Interview, 12 November 2020  
 
As Dr. Matthiessen notes, the argument that wind turbines kill birds is often used by politicians 

as a device to indirectly oppose the implementation of an offshore wind turbine (Appendix B). 

Whether or not the turbine directly killed a bird found near it, the blame is placed on the turbine 

and legal action will be associated with the incident. Though policies for bird-safe infrastructure 

exist in many cities, it is difficult to enforce reactionary policy against bird mortality by cats or 

buildings (“Buildings & Glass”).  

 Despite potential over exaggerated political response, Dr. Matthiessen does not deny that 

bird and bat mortality should be considered (Appendix B):  

 
“This is not to say there isn’t a problem, there is a problem, and there is one coming because [...] 

the Indiana brown bat is not on the Endangered Species List, so all those turbines that are up in Indiana, 
but due to the white nose disease that’s wiping out the bat population it may very soon be put on the 
Endangered Species List.”  

- David Matthiessen Interview. 12 November 2020  
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 There follows then the question of what can be done to counter this problem, which could 

worsen if species become endangered. There are ways to manage wind turbines, such as 

curtailing, so the impact on wildlife lessens. However, there does reach a point where curtailing 

will cost a project more than it saves it (Appendix B):  

 
“You know, curtailing a wind turbine in a low-wind environment is not, you don’t lose that much energy 
and you could calculate what the loss would be.  But if you got to curtail it like the [Public Utilities 
Commission of Ohio] was trying to do to LEEDCo then you might as well not do it.”  

- David Matthiessen Interview, 12 November 2020  
 
Once again, the management of environmental barriers must be balanced as a trade-off with the 

economic costs of implementing an offshore wind project.  

 

Policy Assessment  

There are many policies in place that affect the feasibility of implementing offshore wind 

on Lake Michigan.  Scale and geography play into part of why this project can be so complex.  

Lake Michigan is a navigable water of the U.S. and borders four states, which means both 

federal and local governments and their policies play into what can and cannot happen on the 

lake.  There are several important pieces of legislation selected to include below which 

demonstrates the complexities of policy regarding a potential offshore wind project, but this is 

not an exhaustive list of all the policies that apply to potential offshore wind development on 

Lake Michigan.  Additionally, specific parts of each legislation will be highlighted, keeping 

relevance to our project in mind. 

 

Rivers and Harbors Act: 



32 

            The Rivers and Harbors Act of 1899 regulates the development and use of navigable 

waters in the U.S.  Under Section 10 of this Act, it details that a permit is needed from the U.S. 

Army Corps of Engineers in order to build any new project over navigable waters, including 

offshore wind.  Section 10 summarizes: 

“That the creation of any obstruction not affirmatively authorized by Congress, to the 
navigable capacity of any of the waters of the United States is hereby prohibited… except on 
plans recommended by the Chief of Engineers and authorized by the Secretary of War” 
(Rivers and Harbors Act, s. 10). 
 

It is possible to have one permit that covers both Section 10, and the Clean Water Act’s Section 

404 permits, but most of the projects that need one will likely need the other and offshore wind 

development falls into this category. 

 

  

Clean Water Act 

            The commerce clause granted the federal government responsibility over waters of the 

United States and the Clean Water Act was passed in order to protect waters of the United States 

from pollution and fill.  Specifically, Section 404 protects against fill in order to maintain 

navigability of waters in the U.S. and permits are required for any kind of “fill.” Section 404 

states: 

“Any discharge of dredged or fill material into the navigable waters… where the flow or 
circulation of navigable waters may be impaired or the reach of such waters be reduced, shall 
be required to have a permit under this section.” (CWA, s. 404)  
 

States can take control over Section 404 permitting but it is not common and not applicable to 

any of the states bordering Lake Michigan.   Section 404 permits are needed from both the U.S. 

Army Corps of Engineers as well as the state with bottomlands jurisdiction (Adelaja et al., 2012).   
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Just under this section of the Clean Water Act, that is eight potential permits from five different 

sources just for one project on Lake Michigan, depending on if the wind turbines would extend 

to cover the entirety of the lake or not. However, there could be a loophole found in an 

amendment to the National Environmental Policy Act of 1969 regarding fill in navigable U.S. 

waters: 

“The discharge of dredged or fill material as part of the construction of a Federal project 
specifically authorized by Congress, whether prior to or on or after the date of enactment of 
his succession, is not prohibited by or otherwise subject to regulation under this section.” 
(NEPA, 1969). 

 
            This could be the key to tackling some of the issues presented to offshore wind 

development.  If congress authorized and decided to fund an offshore wind project, they could 

skip the permit process that takes up time for a project that could take a while to implement.  

Additionally, many of the permits granted under Section 404 expire after no more than five 

years, and that is an unrealistic time frame.  For example, Project Icebreaker from LEEDCo 

discussed earlier has taken extra years to even begin which they did not predict when they got 

the proper permits.   

            When the Clean Water Act was first drafted, fill was generally defined as an obstruction 

to navigability and offshore wind indirectly falls in that category.  Although offshore wind could 

avoid changing the bottom level elevation of a body of water, it could obstruct ships and people 

from navigating the lake as they originally did and that is why the section 404 permits would 

apply to our project. 

 

Jones Act 
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            The Merchant Marine Act was passed in 1920 to promote economic and national security 

during war times.  Section 27 of the Merchant Marine is the Jones Act which poses as a 

significant barrier to implementing offshore wind on Lake Michigan.  The Jones Act declares 

that anything moving from a U.S. port to another U.S. port has to be transported on a ship built, 

maintained, and staffed by the U.S.  (Merchant Marine Act, s. 27).  The law states: 

“No merchandise shall be transported by water, or by land and water, on penalty of forfeiture 
thereof, between points in the coastwise laws, either directly or via a foreign port, or for any 
part of the transportation in any other vessel than a vessel built in and documented under the 
laws of the United States and owned by a persons who are citizens of the United States, or 
vessels to which the privilege of engaging in the coastwise trade is extended by section 13 or 
808 of this title…” (Merchant Marine Act, s. 27) 
 

Seeing as Lake Michigan is completely surrounded by U.S. territory, the Jones Act applies to this 

potential project, but doesn’t necessarily for offshore wind on the coasts where ports are not 

always from one U.S. port to another.  Additionally, the Act summarizes how these ships being 

used for coastwise trade have to be over 500 tons (Jones Act), and these are the types of large 

ships needed to implement offshore wind turbines.  The Merchant Marine Act claims: 

“It shall be the duty of the Secretary of Commerce, in cooperation with the Secretary of the 
Army, with the object of promoting, encouraging, and developing ports and transportation 
facilities in connection with water commerce over which he has jurisdiction."  (Marine 
Merchant Act, 7736). 
 

            The Jones Act poses a huge threat to potential offshore wind development.  Not that the 

project is not possible, but this act requires the creation of a whole new industry and that is 

incredibly expensive and requires resources --both monetary and dedication of time.  The 

industry will not appear overnight.  Once an industry for these ships is established, the cost will 

decline over time, as seen in Europe, but it would be naïve to think the initial costs would not be 

expensive.  Many European nations are years ahead of the United States in regard to wind 

development technologies.  Europe has had time to build the ships and technology necessary to 
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make offshore wind a reality (Kaiser and Snyder 2009).  Under the Jones Act, the U.S. cannot 

borrow these foreign ships for one project.  If there is not an abundance of offshore wind that 

could be developed, arguably many people would not see the costs as something that would be 

worth the investment.  

 

State Public Trust Doctrines 

            Each state bordering Lake Michigan has a public trust doctrine which summarizes that 

navigable waters belong to the people, not to the state or federal governments.  The first public 

trust doctrine was included in the Wisconsin State Constitution, and other states around the U.S. 

have adopted similar doctrines.  The Wisconsin public trust doctrine is as follows: 

“The state shall have concurrent jurisdiction on all rivers and lakes bordering on this state so 
far as such rivers or lakes shall form a common boundary to the state and any other state or 
territory now or hereafter to be formed, and bounded by the same; and the river Mississippi 
and the navigable waters leading into the Mississippi and St. Lawrence, and the carrying 
places between the same, shall be common highways and forever free, as impost, or duty 
thereof.” (WI State Constitution, Act XI, s.1) 
 

Stating that navigable waters are “common highways and forever free,” is a powerful use of 

language that gives the citizens of the state the right to collective property ownership of 

navigable waters.  Additionally, the public trust doctrine reinforces the idea that offshore wind 

on Lake Michigan will not happen without the people’s consent.  The Wisconsin public trust 

doctrine defines the public rights protected in navigable waters to include: 

“boating, swimming, fishing, hunting, and preserving scenic beauty.” (WI State Constitution, 
Act IX, s.1) 
 

The lake belongs to the people, and the fact that “preserving scenic beauty” is a part of the 

legislation and that poses a new cultural barrier: people don’t necessarily want to look at wind 

turbines on their beautiful lake.  Especially considering the people who live on Lake Michigan 
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usually pay more for the lake view associated with their property, and if they do not like the 

wind turbines obstructing the “scenic beauty” they can sue according to the public trust doctrine.   

             The other Great Lakes states have similar doctrines in place, emphasizing that water is a 

public good and not the property of the state.  For example, Michigan has used its public trust 

doctrine as the foundation for conservation and public use of water: 

“The conservation and development of the natural resources of the state are hereby declared 
to be of paramount public concern in the interest of health, safety and general welfare of the 
people.  The legislature shall provide for the protection of the air, water and other natural 
resources of the state from pollution, impairment and destruction.” (Michigan State 
Constitution, Article IV, s. 52). 
 

In all the states bordering Lake Michigan, each state’s public trust doctrines have held up in 

courts at the state and federal scales.  During Illinois Central v. Illinois, the Supreme Court used 

Illinois’ public trust doctrine in order to stop the state from controlling state lands under 

navigable waters except for: 

“purposes promoting the trust, and conveyances which do not work a substantial impairment 
of the public interest.” (Illinois Cent. R.R. Co. v. Illinois (Illinois Central), 146 U.S. 387, 453-
55 (1892) 
 

Additionally, in Gunderson v. Indiana, which happened recently in 2017, the courts established 

that Lake Michigan and its shoreline cannot be used for private endeavors because it is public 

land according to Indiana’s public trust doctrine. 

            Public trust doctrines have reinforced the idea that the navigable waters of a state belong 

to the people who live there, and nothing will happen without their consent, including offshore 

wind which may benefit people in ways they have not considered yet. 

 

Energy Policy Act 
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            Many of the policies discussed above pose a barrier to potential offshore wind projects, 

but the future's looking brighter with more legislation geared towards addressing the climate 

crisis and renewable technology.  The Energy Policy Act, passed in 2005, was one of the first 

policies that acknowledges climate change and the need to invest in new non-conventional 

energy sources and their technology.  Under the Energy Policy Act, renewable technologies can 

get loans of up to four million dollars.  Although this is not the money needed to build all the 

technology and supplies, it is a start for the process to come. Title XVII of the Act gives the 

Secretary of Energy the permission to grant these loans to: 

“encourage commercial use in the United States of new or significantly improved energy-
related technologies and to achieve substantial environmental benefits” (Federal Register, 
2005). 
 

Although there is still much work to do, the Energy Policy Act sets the bar for potential that will 

hopefully formulate potential projects into reality in the coming years.  

Analysis 

 Technological, political, economic, environmental, and cultural barriers work 

independently and collaboratively to threaten the feasibility of developing an offshore wind farm 

on Lake Michigan. However, these barrier elements do not hold equal weight in their influence 

over the implementation of offshore wind projects, as seen in Figure 2. Political factors act as the 

greatest stakeholder in offshore wind development projects, due to the restrictive power of 

policies as well as the influence of politics into each additional barrier element. Economic 

barriers follow closely behind, due to the strong influence of the market on many decisions in the 

implementation process of offshore wind. The barrier element holding the next greatest influence 

is cultural barriers, followed by environmental barriers relating to wildlife impacts.  
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The element holding the least influence over the implementation of offshore wind 

development is technological barriers, given that many of the technological barriers presented 

have viable solutions. The literature review identified technological factors related to the 

feasibility of offshore wind development on Lake Michigan to be wind and energy generation 

capacity, unpredictability of wind, ice formation, and storage. Data collection for wind capacity 

can be done for Lake Michigan, as it has already been done for Lake Erie and Project Icebreaker. 

Addressing the issue of intermittency in wind production can be done through proper wind data 

collection -- a method that energy companies like Xcel Energy are already exploring. In addition, 

issues such as ice have found technological solutions in European countries -- understanding the 

different behavior of freshwater ice may result in technological solutions as well.  Though our 

interview with Dr. Matthiessen introduced additional physical barriers, such as working with the 

foundation of the lake and avoiding shipwrecks, he noted that in Lake Erie, which faces similar 

barriers, there were still many optimal areas to place an offshore wind turbine. Thus, as stated by 

Dr. Matthiessen, the implementation of offshore wind on Lake Michigan is feasible from an 

engineering perspective.  
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Figure 2. A diagram showing the varying influences of different barrier elements and some of the 
ways in which they interact with each other. Created by Mackenzie Thelen using online graphic 
design platform, Canva.  
 

These solutions to these technological barriers, however, are often complex and difficult 

to obtain due to the influence of economic and political barriers. Prices increase exponentially 

the further wind turbines are placed from the shore -- though areas near the shore seem to be 

more problematic in terms of ice and shipwrecks. In addition, the lack of a market for offshore 

wind development in the Great Lakes keeps development prices high, which lessen the economic 

feasibility of a project. Though the ability to construct an offshore wind farm on Lake Michigan 
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could be deemed more feasible with ships, the ships used in established offshore wind projects 

internationally cannot be utilized in the Great Lakes due to the Jones Act. The restrictions of the 

Jones Act then bleeds into an economic standhold: there’s no reason to build ships for offshore 

wind development in the Great Lakes if there is no market for it, and there is no incentive to 

build a market due to the high cost of building a ship. These ships for construction are only one 

example in which technological, political, and economic barriers become tangled to the point in 

which offshore wind development no longer seems feasible.  

Environmental barriers such as wildlife impacts do not have as strong of an influence on 

offshore wind development as predicted from our literature review. Though bird and bat 

mortality is an externality of offshore and onshore wind technology, the blame regarding this 

issue is placed too heavily on wind turbines. Given that turbines themselves are not a major 

source of death in the bird and bat populations, it appears that the argument against wind turbines 

for their wildlife impacts may be sensationalized by politicians and supported by political 

regulatory processes. Though other industrial structures, such as tall buildings, may also lead to 

bird and bat mortality, there are no legal consequences. The regulatory processes required when 

a wind turbine is associated with the death of birds or bats portray that wind turbines hold more 

responsibility in bird and bat mortality than is true in reality. 

While for now wildlife impacts remain a less influential barrier to offshore wind 

development, that influence could grow as populations of birds and bats decrease due to other 

environmental factors. Given the chance that certain species of birds and bats may become more 

threatened or even endangered due to external factors of climate or disease, each individual death 

caused by wind turbines, offshore and onshore, may become critical. At the time, there is no way 
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to know how the influence of environmental barriers will exactly change the feasibility of 

offshore wind development in the future.  

Societal influences have an underlying pull on many other elements, which is why 

cultural barriers have some of the greatest influence on offshore wind development. Economic, 

environmental, and political factors also tend to influence and shape these views. For example, 

high costs and concerns over bird and bat mortality could greatly influence the approval or 

disapproval of an offshore wind project by a community.  

Even with political support and proven economic feasibility, the disapproval for the 

appearance or sound of wind turbines by the citizens benefiting from it could shut the project 

down entirely. Unlike any other barrier element, cultural barriers such as opposition to change 

and dislike of wind turbines cannot be scientifically predicted. Were politicians or energy 

companies not to receive the support of an offshore wind project on Lake Michigan, the project 

immediately became infeasible (Chiang, A., G. Keoleian, et al. 2016, 967). Compromise by 

economic stakeholders to cultural opinions proves difficult, as reactions to wind turbines vary 

from person to person. In addition, reducing viewshed greatly increases the cost of offshore wind 

projects, once again spiraling into other barriers to feasibility.  

The high costs of offshore wind development, a root of many economic barriers, greatly 

limits the feasibility of implementing offshore wind on Lake Michigan. As previously stated, 

compromise or solutions in response to technological and cultural barriers are often met with 

high costs. These high costs, whether in turbine placement, storage, or technology, make it 

increasingly difficult for politicians to be supportive of offshore wind projects. Due to the current 

high capital costs, politicians would need to be convinced by reasons beyond profit that investing 

in an offshore wind project would be beneficial for the community as a whole.  
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The relationship between economic entities, such as energy companies, and politicians 

can also be harmful for the possibility of implementing offshore wind energy on Lake Michigan. 

Opposition by First Energy to the LEEDCo Project Icebreaker caused the continuation of the 

program to be increasingly difficult. An offshore wind project on Lake Michigan may receive 

support from an energy company, as seen with Xcel Energy, or may face opposition from an 

energy company like First Energy. Though a project may still continue even without the support 

of local energy providers, it makes the continuation of every element of the development process 

more difficult. The relationship can work in reverse as well, with a lack of political support for 

offshore wind leading to a lack of economic support for offshore wind projects.  

Whether or not there is political support, the high costs of offshore wind and uncertainties 

with the not yet established industry of offshore wind in the Great Lakes restrict offshore wind 

projects to smaller pilot projects. Though these projects may be beneficial in providing cost 

estimates for large-scale offshore wind projects, the projects themselves will not be profitable. 

So, even with pilot projects, there is still not an established market for offshore wind in the Great 

Lakes. Without a market, there is no economic incentive to expand offshore wind projects 

beyond the scope of small-scale, pilot projects.  

Economic barriers hold such a strong influence over the feasibility of offshore wind 

development because they can easily trap developmental strategies and solutions in a complex 

question of economic trade-off. With economics placed at a high priority for politicians and 

citizens alike, it will be difficult to convince shareholders in the developmental process of 

offshore wind projects to prioritize clean energy over high economic costs. However, economics 

can be influenced and modified by another element: politics. The question is whether our current 

political systems allow for offshore wind development to be feasible.   
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There is a plethora of actors involved in the overlapping policies that apply to offshore 

wind on both state and federal levels.  In order to implement offshore wind on Lake Michigan 

consent is needed from the states and their local governments, the people who live there, the U.S. 

Army Corps of Engineers, U.S. Fish and Wildlife Services, the Department of Energy, as well as 

other stakeholders who might try and fight the project, such as environmentalists or fossil fuel 

industries.   That list includes so many actors that it almost seems unrealistic to think that they 

would all get on board with putting offshore wind turbines on Lake Michigan.  

The constituencies issue discussed in the literature review is reinforced through each 

state’s public trust doctrine.  Without the approval of the people, there will be no new 

development projects in the navigable waters of their community.  Even if a politician or local 

leader believes that offshore wind could be a positive thing in their community to combat the 

climate crisis, there will be no big push for a project the people do not want because the lake 

belongs to them.  Without the political push that offshore wind needs, conventional energy will 

continue to dominate the energy market and pollute with little consequence as they are doing 

now.  If the communities bordering Lake Michigan were to support a project for offshore wind, 

there would be more political voices advocating for renewable energy such as offshore wind and 

it could become a reality. 

Additionally, if there is no public push for offshore wind development people will 

continue to dismiss it as “too expensive.”  Under the Jones Act, an entire new industry within the 

U.S. will need to be set up in order to build the ships that can properly implement the turbines.  

For just one project that is arguably too expensive, but if offshore wind became more prevalent 

over time the costs would ultimately be reduced; that would be a worthwhile investment for the 



44 

future of renewable energy.  Fossil fuel supplies will run out eventually and it is crucial that there 

is adequate planning for buildup of these industries under the current legislation we have if we 

want to have a reliable energy market of renewables when conventional sources inevitably run 

out.  Under the legislation we have, this could take years to actually do. 

Although the Energy Policy Act and other budget proposals have included money for 

loans to develop renewable technologies, it is still not enough.  With the current subsidies and 

amount of lobbying done by fossil fuel industries, even with a four-million-dollar loan from the 

Department of Energy (Energy Policy Act 2005), it is not enough to make wind and other 

renewables competitive on the energy market.  The U.S. has been letting conventional energy 

industries get away with their pollution for years in order to prioritize cheap energy, however this 

is not a sustainable long-term plan for both the environment and energy security.  Pollution from 

conventional sources is harmful to the environment and human health, but it is crucial that the 

U.S. prepares for the long haul when renewables are the only energy source left and they need to 

start investing and building now for the sake of U.S. energy security.   

The Jones Act requires the creation of a new ship industry, and that could create jobs and 

energy independence within the U.S. That is a silver lining of the daunting task of creating a new 

market.  The U.S.’s top priority should be cutting the financial aid they give to fossil fuel 

industries, because unless that happens renewables will not be able to be competitive on the 

market and the market needs time to grow in order to see profits. 

The only way renewables can successfully compete in the marketplace is to 

fundamentally change how U.S. energy policy works.  As highlighted by the specific sections of 

environmental legislation above, changing the core of how U.S. energy policy works is no small 
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feat.  Acts such as the Rivers and Harbors Act and the Clean Water Act have been beneficial to 

U.S. waters, but also stands in the way of offshore wind, which was not an intended obstacle at 

the time these laws were passed.  Offshore wind arguably could create a huge environmental 

benefit by cutting the reliance the U.S. has on fossil fuels and subsequently decreasing pollution 

which is something that is important for our nation to do.   

Fundamental political change is a necessity of future large-scale offshore wind projects 

because the U.S. needs to stand up to polluting conventional energy industries and create a 

political pathway that makes offshore wind easier to implement than it currently is right now.  

Political barriers are wide reaching and greatly stand in the way of implementing offshore wind 

on Lake Michigan, but there is hope that new leaders in the U.S. will address climate change and 

investing in renewable energy in a progressive light that helps projects such as our hypothetical 

become something we see in our lifetime. 

 

Discussion 

            Our data is limited because we only interviewed one professional and did not analyze 

every single policy on federal and state levels looking into the feasibility of offshore wind.  Our 

interview shed light onto some of the obstacles for the existing Project Icebreaker, and the policy 

analysis hoped to highlight some of the legislative barriers applicable to new potential offshore 

wind projects.   

            By only conducting one interview, there are many other stakeholders whose opinions we 

did not get to investigate as closely.  Part of the complexity of this project is how many 
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stakeholders can become involved in any offshore wind project and we did not get to analyze 

them all equally.  However, Dr. Matthiessen tried to highlight as many different stakeholders 

possible during the time of his interview and we were able to understand more about the barriers 

our project focuses on. 

            There is a lot of policy about water and energy existent in the U.S. and due to time 

constraints, every piece of legislation could not be read and analyzed properly.  Policy is 

complex and overlaps, but we hoped to highlight what was believed to be relevant in the scope of 

our project.  Putting offshore wind turbines in Lake Michigan is a hypothetical at this point, and 

as more renewable technologies begin to be supported by the current institutions in the U.S., 

more information will emerge detailing further complexities that we do not know about at this 

moment. 

            We believe that the climate crisis is one of the greatest threats facing not only the U.S. 

but the global system we are a part of.  We also believe that renewable technology can 

significantly curb climate change’s impacts and that may have resulted in personal bias about the 

solutions suggested in this article for offshore wind implementation on Lake Michigan.  Some 

people do not think climate change is a serious threat, and or believe it is real or caused by 

anthropogenic sources. Those opinions are not found in our paper which could be a limitation to 

the scope of our project. 

            For future research, it would be interesting to study Project Icebreaker more closely as it 

develops in real time.  With future development of offshore wind on Lake Erie, the process could 

be laid out and potentially expand to Lake Michigan or other Great Lakes.  A closer look at the 

political barriers, which we found to be the most impactful, would also be beneficial for future 
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offshore wind projects, not just in regard to legislation but specific actors in the executive or 

elected officials and what they think about offshore wind energy in the Great Lakes. 

Conclusion 

Our research aimed to examine the barriers faced by offshore wind to development on 

Lake Michigan and why the great energy potential had not yet been harnessed. We narrowed the 

barriers for our study into four categories: economic, political, cultural, and environmental.   In 

order to explore these barriers we hoped to use qualitative and quantitative data through an 

interview and policy analysis in order to determine why Lake Michigan’s energy potential was 

still untapped. 

Our study began using Project Icebreaker on Lake Erie as a reference.  Why was a project 

to implement six offshore wind turbines facing so much criticism?  Would the same happen if a 

project was to be implemented on Lake Michigan?  Unfortunately, the answer would likely be 

yes.  Prior literature, accompanied with our interview with Dr. David Matthiessen highlighted the 

fact that offshore wind is technologically feasible, and the barriers are the main cause of concern 

in regard to the project.   

The literature review, interview, and brief policy analysis shone a light to the fact that all 

the barriers discussed in our paper are interconnected.  There must be a conversation with the 

stakeholders in order to figure out what sacrifices can be made and where in order to make our 

hypothetical project, and others like it, a reality.  As highlighted in the interview, “people don’t 

like change,” and it is hard to get people to agree on something such as wind energy, which is 

currently a culturally controversial topic.   
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However it is important to acknowledge that even though some stakeholders will lose out 

with the implementation of offshore wind, it is a necessary project for environmental health, a 

public good. Additionally, it is important to ask: is the personal loss due to an offshore wind 

project greater than the damage that conventional energy is causing?  We do not think so and 

think it is crucial to keep the relative comparison in mind when making future decisions.   

Based upon our findings, we believe that political barriers are the most impactful in terms 

of implementing offshore wind.  The legislation currently in place, for better or for worse, is not 

designed to benefit offshore wind.  There are many political processes that may not have been 

intended for offshore wind but in the time of the climate crisis, there may need to be slight 

adjustments to current legislation in order to build U.S. renewable energy stock.  Although 

political barriers seem to be the largest, we also believe policy can be the solution.   

To make our project and other similar ones a reality, there needs to be fundamental 

change; this is the reason why government officials have not taken advantage of the large energy 

potential of the Great Lakes.  Although new legislation such as the Energy Policy Act of 2005 

and subsequent budget proposals have emphasized the need to invest in renewable technology, it 

is not meeting the needs of the energy system.  The U.S. needs to shift the priorities of our 

energy market politically by cutting the subsidies and internalizing externalities in order to make 

offshore wind competitive because as an energy source it is the cheapest one available.  The 

market is central to all U.S. policy decisions, and once wind can compete on the market, relevant 

policies to reduce fossil fuel dependence will follow. 

Once offshore wind can compete on the market with other sources of energy, it likely will 

gain more traction among the public.  Money has the great power of influence, so when people 
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see a decrease in their energy bills, wind has the potential to become a more favorable source of 

energy.  The people’s support is absolutely essential for any further offshore wind production in 

the U.S., as the people’s will works upwards through our political system, one which has the 

power of influencing the energy market.  There is more research that can be done surrounding 

this topic in order to find other solutions to offshore wind’s barriers.  However, this proposed 

strategy uses policy to intertwine solutions to the barriers offshore wind can face, which we 

believe will help push the use of the Great Lakes’ wind energy potential to benefit environmental 

health and long-term energy security of the region. 
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Appendices 

Appendix A: Prepared Questions for Interview with Dr. David Matthiessen  

 
 

General Questions 
 

a. Tell me about the challenges and surprises of developing an offshore wind project on the 
Great Lakes.  

b. In your experience researching offshore wind development on Lake Michigan, what have 
been the largest factors preventing offshore wind development? And how do you think 
these barriers could be dealt with?  

 
Infrastructure  

Preamble:  Great Lakes offshore wind energy has some advantages over ocean installations 
including shallower floor depths, smaller waves, and no hurricanes. 

a.  How will moving ice impact the production of offshore wind energy on Lake Michigan?  

Preamble: Lake Michigan lies in two very different regional electrical power markets - PJM and 
MISO.  

a. How does one manage state to state collaboration for projects that involve Lake 
Michigan? 

b. How are native treaties weighed when looking into energy development? Are there any 
native treaties that have conflicted with renewable energy projects such as this in the 
past?  

c. Is the size of the electricity market and the load balancing area in both power markets 
sufficient to support multiple large-scale offshore wind farms in Lake Michigan?   

d. Do you think a uniform implementation of sub-hourly markets or sub-hourly scheduling 
across  both regional electrical markets would benefit the development of offshore wind 
farms in Lake Michigan?  

e. How do energy demands different across different subregions of the Great Lakes? 
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f. Are there enough sources of flexible electrical generation (eg hydro plants, conventional 
gas-fired power plants, biomass, geothermal plants etc) in both markets to accommodate 
the inherent variability of wind energy production?   

g. Can pumped hydro facilities such as the one at Ludington be repurposed to accommodate 
offshore wind production in Lake Michigan? 

Environmental  

Preamble: Birds and bats have been an issue for offshore wind development in general, with 
turbine collisions and disturbance of nesting grounds putting project developers in conflict with 
some environmentalists.   For example, when the Ohio Power Siting Board unanimously 
approved Project Icebreaker on Lake Erie recently, they stipulated that the company had to turn 
off the turbines at night for eight months of the year to protect bats and migratory birds.  Though 
this restriction has recently been lifted, there are still large concerns that the environmental 
impacts of this project could be harmful due to the Lake Erie flyways.  

a. What can be done to minimize off-shore wind farm impacts to birds and bats on Lake 
Michigan?    

1. Possible followup: Although painting turbine blades black seems to reduce 
daytime collisions, what can be done about nighttime collisions?   

2. Possible followup: What are the prospects of Invelox tubes for reducing bird and 
bat collisions? (Invelox tubes enclose turbines and generators at the small end of a 
funnel, ostensibly to accelerate airflow in low-wind settings.  Since the blades are 
enclosed, they may reduce bird and bat collisions). 

b. What types of siting restrictions are reasonable for wind project developers?   

c. How much “feathering” (turning off turbines during periods or enhanced bird or bat 
activity) is acceptable for wind project developers?   

 
Fishing 

 

Preamble: Several commercial fishing outfits and many recreational anglers expressed their 
concerns about Project Icebreaker on Lake Erie.  As a result, Leed Co will partner with the  
Great Lakes Acoustic Telemetry Observation System (GLATOS) and The Ohio State 
University’s Stone Laboratory to monitor for changes in fish populations, water quality, and 
overall aquatic ecology in the vicinity of their project.  Leed Co is also employing several 
innovative features such as a monopile bucket design for the platform footers that will minimize 
turbidity and sediment transport on the lakebed.  
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a. Is Leed Co doing enough to monitor for potential impacts to aquatic species on Lake 
Erie?   

b. Lake Michigan differs from Lake Erie in both its bathymetry and ecosystem properties. 
What additional concerns should the commercial fishing industry and recreational anglers 
have for offshore wind farms on Lake Michigan?  

Preamble: Wind turbine foundations can be designed to act as artificial reefs, providing new 
habitat for fish and shellfish.   

a. What is the potential for artificial reef wind platforms on Lake Michigan?   

b. Did Leed Co miss out on an opportunity to provide a “win-win” by not designing an 
artificial reef below their platforms?   

1. Follow up: What are the obstacles for wind platforms with artificial reefs on Lake 
Michigan?  

 
Viewshed  

 

Preamble:  Public opinion polls show that the American public strongly supports the 
development of wind power as an alternative to fossil fuels. Yet, when specific wind farm 
proposals are made, there is often local opposition.   As opposition to the Cape Wind project, 
located off the coast of Cape Cod, and Project Icebreaker on Lake Erie make clear, viewsheds 
and soundscapes are important to coastal communities.  

a. What are the options for reducing the viewshed and soundscape impacts of offshore wind 

farms to move them beyond the onshore community’s horizon?   

b. What can be done to reduce the impacts of the massive onshore electrical systems needed 

to bring power to shore?    

c. How can offshore wind developers improve community engagement?    

d. How can offshore wind developers build local support? 
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Appendix B: Interview Transcript with Dr. 

David Matthiessen.  

 
A transcript for an interview conducted at 
11:00am on 11 November 2020 with Dr. 
David Matthiessen, Associate Professor in 
Material Science & Engineering at the Case 
School of Engineering and Faculty Director 
for the Wind Energy Research and 
Commercialization (WERC) Center at Case 
Western Reserve University in Cleveland, 
Ohio. Dr. Matthiessen also served as the 
research team leader for Project Icebreaker 
through LEEDCo. The interview ran 1:34:15 
in length, and was conducted and recorded 
through the video conferencing service, 
Zoom.  
 
Disclaimer: Some of the information at the 
beginning of the interview was cut out due to 
not having started the recording. Thus, 
because that information was not recorded 
and therefore not approved, we will not quote 
any information that was not recorded. In 
addition, it was agreed by the interviewee and 
the interviewing party that the views of the 
interviewee are purely his own and do not 
represent the views of the Case School of 
Engineering, the Great Lakes Energy 
Institute, or other formal institutions 
mentioned.  
 
David Matthiessen: (0:00) [inaudible]...don’t 
represent Case [School of Engineering] or the 
Great Lakes Energy Institute or any other of 
the other people I’m going to name. 
 
Mackenzie Thelen: (0:06) For sure, we will 
definitely make note of that and not make it as 
a representation of the Great Lakes Energy 
Institute and we will respect that. Hanna, I 
know you’ve been doing more work-- 
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David Matthiessen: (0:20) Okay Hanna she 
just threw you under the bus. What’s the 
answer? 
 
Mackenzie Thelen: (0:24) Yeah, she has 
worked more on the policy research initially.  
 
Hanna Sweet: (0:28) So what I’ve gotten is 
not necessarily who owns it but I know at 
least with like permitting for any potential 
development on the Great Lakes you need 
federal permission from the US Army Corps 
of Engineers as well as, like, states with 
bottom-and jurisdiction. I know Michigan 
has, like, 40% of Lake Michigan specifically, 
like looking at that. So I know it’s a bunch of-
-it depends on the bordering states, that’s 
what I’ve gotten from my research so far.  
 
David Matthiessen: (1:00) Alright. So who 
owns the land underneath the Great Lakes are 
the people of that state. And it’s held in trust 
for the benefit of the people. So, this is 
distinctly different than offshore in the ocean. 
In Virginia, or Massechusettes, or any of the 
East Coast or the West Coast--the federal 
government owns that land. And they have to 
go to the US Bureau of Land Management. 
But, in the Great Lakes, depending upon the 
jurisdiction that the state’s gonna claim, you 
have to deal with that state. Now you’re also 
correct that because the Great Lakes are 
navigable waters, the Army Corps of 
Engineers has jurisdiction and also for any 
endangered species, the Federal US Fish and 
Wildlife. So, it turned out in detail that there’s 
about 11 different agencies that, with 
overlapping jurisdiction. And, one of your 
first questions is “tell me about the surprises.” 
So one thing I learned is the Jones Act. Have 
you guys heard of the Jones Act?  
 
Mackenzie Thelen: (2:42) I have not, no.  
 
David Matthiessen: (2:44) Oh, yes. So, the 
Jones Act -- I forget how old it is; it’s from 
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like, last century or maybe the century before 
that. And it says that, if I wanted to ship 
something from Cleveland to Madison, so I’m 
going from one US city to another US city, 
the boat that I use has to have been made in 
America. You know, specifically the keel and 
all of that. So, one of the complexities of 
working in the Great Lakes is that the Jones 
Act applies. And so, when you look to Europe 
for all of those wonderful, gigantic ships that 
they have for putting up wind turbines and 
offshore sites, none of those ships can be 
used. And, so what currently right now is 
limiting any development of wind turbines in 
any of the Great Lakes is that there just aren’t 
any ships. Now, ya know, here in Cleveland 
we said: “well, you know, you have to do a 
pilot project. You can’t, you know, put a 100 
turbine wind farm out there from the get go.” 
Although, you know, Horns Rev, they put up, 
what, 76 in the first shot. And, uh, that turned 
out to be a bad thing because about two years 
later the gear boxes crapped out so they all 
had to be replaced. But I do admire the 
Danish for just doing it. So, you know, to put 
up one or two or three as a demonstration 
project, or six like we hopefully will do, you 
can use what’s called a jackup barge and just 
some cranes but if you really wanted to 
develop an industry someone, someone is 
going to have to build some ships. And, it’s 
sort of a Catch 22. If there was a market, 
there’d be a reason to build these ships. But if 
there’s not a market yet, and you gotta spend 
a couple million dollars to build a ship and 
hope that the market develops. So that was 
one of the big surprised for me is that, you 
know, as an engineer, is it feasible? Sure. You 
know, to me, everything’s feasible if you’ve 
got enough time and money. So that was one 
of the big surprises.  (5:37) You know, you 
can try to manage all of the overlapping 
federal, state jurisdiction -- we have Ohio 
Department of Natural Resources, the Army 
Corp of Engineers, US Fish and Wildlife. 
You know, it’s one of those things that 
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everybody has a veto power, but nobody has 
“yes” power. So it’s only when you survive 
getting no vetos that you have any hope of 
going forward. And that’s just on the policy 
note, that the political side. (6:19) Another 
big surprise that got me is, um, how many 
shipwrecks there have been in the Great 
Lakes. And uh, as I recall, I mean you can 
Google it, it’s something like 6,000 
shipwrecks, And it turns out that a lot of them 
are pretty near shore. And that’s a problem 
because all shipwrecks are considered graves. 
And so, it isn’t like you can just drop a wind 
turbine anywhere. And, you know, you’re 
gonna have to [do] surveys, make sure there’s 
no shipwrecks down there. If there is a 
shipwreck then you just basically have to go 
put your wind turbine somewhere else. 
Because, uh, there may be human remains 
down there and uh, that also plays in to when 
you lay the cable. So, you know, there’s 
obvious things with offshore wind. It has 
better wind offshore than we do onshore. 
And, have you guys--has anybody measured 
the wind off of--you’re thinking off of 
Madison right?  
 
 Mackenzie Thelen: (7:42) No, so we’ve 
kind of been looking a bit more off of the 
west coast of Michigan. That’s kind of where 
I found more of the studies that have gone on 
in measuring the wind. Um, I believe there 
was a study done that found -- they kind of 
did like a hypothetical, I think it was 300 MW 
offshore wind farm off the coast. And they 
had like average wind speeds of about, I think 
like 8.8 miles per -- not miles, meters per 
second.  
 
David Matthiessen: (8:18) Yeah, as I recall, 
there’s been some studies but, uh, a bank isn’t 
going to give anybody money on a study. You 
need measurements. We are fortunate here in 
Cleveland that we have a water intake. Do 
you guys have an offshore water intake for 
Madison?  
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Mackenzie Thelen: (8:42) I don’t think for 
Madison we do.  
 
David Matthiessen: (8:45) Probably 
Milwaukee.  
 
Mackenzie Thelen: (8:46) Yeah, I wonder if 
Milwaukee would have one.  
 
David Matthiessen: (8:48) So, I know 
Chicago’s got a couple of them. So these 
came about because, as the cities develop, you 
know, you basically lay a pipe out about half 
mile into the lake and that’s your water 
intake. And, you know, unfortunately folks 
back then, they used rivers as sewers and so, 
it was just a matter of time before the 
pollution got to your water intake and then 
you got a cholera epidemic and you’d kill, 
you know, twenty, thirty thousand people. 
And, they raised the money to put a longer 
pipe. So, you know, then they’d go out a mile 
and that’d buy ‘em thirty, forty years and then 
they’d have another cholera epidemic. And 
uh, at the input of these pipes, they’d build a 
crib. So a crib is just, uh, big wooden posts 
and they, sorta like Link-n-Logs, so that you 
don’t suck the fish and stuff into your pipe. 
And they pile rocks on it -- it’s called a crib. 
And so, about 1900, somebody came up with 
the idea that, well, if the sewage gets in from 
the bottom of the lake, maybe we should 
make that pipe come to the top of the lake. 
And so, all the cities -- Buffalo, Cleveland, 
Chicago -- you’ll see a building out there, and 
at first you’ll think it’s a ship. But if you look, 
if you stare at it long enough you’ll convince 
yourself that it’s not moving. And those are 
actually inputs, pipes, that’s the top of a pipe. 
And the one in Cleveland’s 50 foot diameter 
and so they put a platform and they put a 
building out there. And so, we put a met mast 
out there and measured the wind speed, the 
wind direction--it’s about to 3.5 miles 
offshore. And that’s the data set. And so, as a 
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university professor, one of the things I have 
to manage is, what is the proper role for 
university in these sort of economic 
development sort of things. And to me, our 
role is to generate new knowledge for 
everybody. And so, at the beginning, I get on 
Icebreaker and all kinds of things and go out, 
you know, three and a half miles offshore in 
January. It’s a, it’s a hoot. And, you know, 
gotta climb those towers to check on the 
instruments and stuff. Course there’s no 
power out there, it all had to be solar panels 
and [inaudible] and stuff. So, you know, that 
data set, as far as I know, the only data set in 
Lake Eerie. So, yeah, you know the wind is 
really good in the winter, you know, eight and 
a half meters per second. In the summer, you 
know you’re looking at maybe 6 kinda stuff. 
So that data, that real data, allows you then to, 
depending upon the wind turbine you want to 
put out there they have power curves so you 
can calculate how much generation you 
would do, how much electricity you’re gonna 
make. And, you know, you might be able to 
bank that. So, the first thing you need to be 
able to do is prove that wind is better out 
there than it is onshore. And that’s pretty 
straightforward. And then, so based upon the 
feasibility study from the politicians and the 
lawyers, they decided to raise a million 
dollars and hire a real company to do a 
feasibility study. And so, I was part of the 
team that oversaw that project. And we hired 
a German company called UV and, I don’t 
know, it’s about a thousand page report. 
(14:00) So one of the questions is, do you 
have a load center, because if you’re gonna 
make electricity you have to do something 
with it. And, so you know the advantage of 
Great Lakes is that, yeah, we’ve got a lot of 
big cities. I mean most of the wind farms in 
Indiana are just shipping their electricity to 
Chicago. So, you have to look at, well, where 
are you’re gonna come onshore, is there some 
sub-station, does that substation have the 
capacity to take the electricity that you’re 
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gonna be sending it, ‘cause it’s really 
expensive if you have to build a new 
substation. So the cabling, the cablings,  it’s 
about a million dollars a mile, so that’s, from 
an engineering term it’s always an economic 
trade-off. If you go further offshore, the 
water’s deeper, so it costs you more for the 
foundation, but you’ll have less of a visual 
impact. So, you’ll get sued less if you put it 
way off shore. But, you know, your 
foundation’s expensive, your cable’s 
expensive, getting the crews out to do 
maintenance is gonna take longer. So there’s 
all these cost-benefit trade-offs. We were 
fortunate, that Cleveland Public Power is 
right on the shore. And Cleveland Public 
Power used to be the Cleveland municipal 
power supply but First Energy’s kind of 
cleaned your clock. So they had the capacity 
to take the generation from our six turbine 
pilot project so there were a lot of things that 
were fortunate and fell in place for this pilot 
project.  
 
Mackenzie Thelen: (15:58) Would you say, 
because knowing that Lake Michigan does 
fall, and does border four states -- or four 
states do border Lake Michigan -- as well as, 
those states belong in two different electrical 
power markets, would you say that’s kind of 
an advantage or more of a disadvantage in 
looking at the power distribution?  
 
David Matthiessen: (16:22) Well, if you stay 
within the zone of say, Illinois, or I’m sorry, 
Wisconsin you’re in Madison. Stay away 
from Illinois. If you stay within the zone that 
Wisconsin owns and controls then that’s not 
that big a deal. As far as the power markets, 
you know PJM, we’re in PJM, the bigger 
issues is that--who is your local provider? 
Here, in northeast Ohio, it’s First Energy. 
And, First Energy has been, well, no one’s 
from First Energy has been indicted yet. But, 
the speaker, the House of Representatives 
here in Ohio has been indicted and several 
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lobbies have been indicted because First 
Energy is alleged to have bribed them to sixty 
million dollars to pass legislation that was 
anti-renewable energy and straight subsidy for 
the rate payers to help with their two new 
nuclear power plants. And so First Energy has 
fought us every step of the way. In fact, First 
Energy had funded an advocacy group to sue 
LEEDCo over visual impact. And so, the 
energy markets, PJM and stuff, they’re 
regulated by FERC and the federal sides, 
they’re worried more about reliability and 
stuff like that. But it’s really the local 
competition that’s a problem. Every electron 
your wind turbines make is an electron that 
First Energy can’t sell. And they take that 
competition very very seriously. So, I think 
First Energy got in trouble in Illinois didn’t 
they? I think there were some indictments 
there. So, you know, the federal groups are 
actually pretty reasonable. First Energy had 
put through some plan through the Public 
Utility Commission of Ohio, PUCO, to 
subsidize their nuclear power plants and it 
was actually FERC that told them “no, you 
can’t do that.” So just in my experience, I’m 
not an expert in this, you know, from my 
experience the federal level is much more 
reasonable than anything at the local publicly 
owned companies. So who is your electricity 
supplier?  
 
Mackenzie Thelen: (19:51) So, I know we 
need to a little more into the specific ones. 
We kind of have just looked at the general 
energy markets. I think we were under the 
impression that that may have had more of 
like a pull than the individual energy 
suppliers. I know Alliant Energy is a pretty 
prominent energy company here in 
Wisconsin. I think we’ll have to look more at 
what Milwaukee kind of looks at or even the 
west coast of Michigan as well.  
 
David Matthiessen: (20:29) Yeah, I mean 
there’s not that many. In Ohio, we’ve got 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 
 

Political Barriers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Industry Influence 



67 

First Energy, we’ve got AEP, and down by 
Cincinnati, you’ve got Duke. And so, you 
know, First Energy runs all the way from 
Chicago off to New Jersey, I mean, it’s a big 
company. Now, a company like Xcel, which 
is in Minnesota and out west, you know they 
own wind farms, they’ve got solar farms, you 
know, they’re [an] all of the above kind of 
company. So they’ll be much better to work 
with than someone like First Energy who is 
just completely against any renewable energy, 
in my opinion.  
 
Mackenzie Thelen: (21:17) So would you 
say that, um, like that makes these type of 
development projects very difficult is just 
finding companies, who are energy providers, 
like having that support from them?  
 
David Matthiessen: (21:35) Even if you 
didn’t have that support, um, as long as they 
don’t have opposition. Um, you know, like I 
said, LEEDCo will connect the turbines to 
Cleveland Public Power, which is a 
municipality. I would imagine Milwaukee and 
Madison have some, some equivalent. 
Cleveland Public Power doesn’t generate 
power anymore. They, you know, they buy it 
on the wholesale market and distribute it. So, 
um, you know every, when you’re working 
energy, every local situation is different and 
unique. There’s no general solution for 
everybody. In our case, it worked better 
working with the municipality power. 
Cleveland Public Power is under the 
jurisdiction of the mayor or Cleveland and, 
uh, getting the county to agree to take some of 
the energy output. Because, you know, wind 
farms, you know, I ask people what do wind 
farms make? And, you know, “well, 
electricity.”  It’s like, “well no they make 
money.” They make money by selling 
electricity. And, you know, some cities, some 
organizations, policy organizations have an 
actual policy that requires them to buy the 
lowest priced electricity. You know, the 
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county, we’re in Cuyahoga County here, and, 
you know, the county gets its budget through 
taxes and taxpayers. And so, you know, as a 
taxpayer, you know, I’m like, well that makes 
sense. You gotta use electricity in all these 
county buildings, I want you to use the lowest 
cost provider. So, you know, the lowest cost 
providers are the nuclear power plants. And, 
uh, fully depreciated coal fire plants and some 
of the natural gas plants. The most expensive 
electricity is gonna be your offshore wind 
farm. So, uh, that’s another policy sorta issue 
you can face is, you know, if there’s a law on 
the books that they have to use the lowest 
priced services, you know, get three bids, they 
gotta take the lowest bidder unless there’s 
compelling reason not to take the lowest bid. 
And so, you know, you have to make a 
compelling reason for these political bodies to 
buy the electricity you’d be generating.  
 
Mackenzie Thelen: (24:50) For sure. Um, I 
am just noticing right now that our Zoom is 
telling us that the meeting is gonna end soon. 
That’s just because, unfortunately we do not 
have access to the premium one. If you would 
be able to stay a little bit longer and talk with 
us and would be okay just reselecting the link 
we so can continue this conversation.  
 
David Matthiessen: (25:12) Sure.  
 
Mackenzie Thelen: (25:13) Okay, perfect. 
Thank you so much.  
 
Hanna Sweet: (25:15) I’m sorry, I’m trying 
to upgrade as well. So, I’ll work on that.  
 
Mackenzie Thelen: (25:21) Okay.  
 
David Matthiessen: (25:23) So I have to 
leave and come back? 
 
Mackenzie Thelen: (25:25) I believe so. I’m 
still figuring out Zoom myself. I think -- 
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David Matthiessen: (25:31) Oh I see, I’ve 
got seven minutes left.  
 
Mackenzie Thelen: (25:34) I believe--Hanna 
is it that if you leave and then, I think just go 
back to the same Zoom meeting, that you can 
start it again?  
 
Hanna Sweet: (25:44) Um I am not sure. I 
think I have to send out a new link. But I’m 
trying to upgrade right now. I'm just trying to 
remember my password. So just hang tight 
and then I’ll try to figure it out.  
 
Mackenzie Thelen: (25:56) Okay, well we 
love technical difficulties. Um, as you know 
we have to adjust in this entire time. I’m just 
kind of looking through, you’ve been 
answering so many of our questions like all 
around that I am just trying to find another 
one.  
 
David Matthiessen: (26:21) Ice is gonna be a 
big worry for everybody.  
 
Mackenzie Thelen: (26:23) Oh, yes, for 
sure.  
 
David Matthiessen: (26:24) Freshwater ice is 
different than ocean ice. You know, in the 
ocean, ice freezes first and then you get the 
salute rejection of the salt. And that piles up 
on the grain boundaries and creates weak 
points. But in the Great Lakes, it’s off, it’s all 
pure freshwater. Um, they’ve done, I’ve done 
a number of measurements on ice thickness. 
The Army Corps of Engineers’s done a lot 
with that. And, uh, you know, the Europeans 
have certainly put wind turbines in places that 
they have ice. And, you know, you put what’s 
called an ice skirt on it. And, uh, it’s a little 
counterintuitive. It’s basically a cone that you 
would, you know your turbine’s a pipe, or a 
pole, your transition zone. And so you, you 
put a downward facing cone and that way, 
when the ice impacts it, it gets pushed down 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Ice  
 
 
 
 
 
 
 
 
 

Ice Skirt 
 
 
 
 
 



70 

and it breaks and then it just moves around. 
And so on the water intake crib, you know, 
it’s a lot bigger structure, but they put an ice 
skirt on it. And so I have a lot of interesting 
videos of the ice, you know, the structure 
cutting through the ice. And, uh, it’s kind of 
fascinating, the video, ‘cause it’s a timelapse 
and so, the ice is really wind driven or waves. 
So, you know, I think I took pictures every 
thirty minutes or something like that. And so, 
one picture you see there’s ice everywhere 
and you’re completely locked in and then in 
the next picture it’s all gone. And the wind 
shifted from the south and blew it all to 
Canada. So, the moving ice is not a problem. 
The big problem is what they call fast ice. So, 
some ice gets grounded or attached to the 
shore. And then when that ice were to 
encounter your turbine, that can build up a lot 
of, lot of force on there. And that’s why peers 
get taken out. If you’ve ever, you know, if 
your family owned a dock on a lake on 
something, you always gotta take it out for 
the winter otherwise that ice is gonna trash 
your dock. And the same for peers and fishing 
peers and stuff like that. And so, you know, 
again it’s part of the trade-off. You want to 
put the turbines close to shore but you can’t 
be too close to shore.  
 
Mackenzie Thelen: (29:36) Because then 
you have the issues with ice.  
 
David Matthiessen: (29:39) ‘Cause then you 
have issues with ice and your viewshed 
factors become much more important to some 
people.  
 
Mackenzie Thelen: (29:51) Definitely. And I 
know, mentioning, you said, those ice skirts 
were they called? That would go, beneath the 
turbine, I’m guessing under the water.  
facto 
David Matthiessen: (30:01) No, it’s right at 
water level.  
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Mackenzie Thelen: (30:04) Okay it’s at 
water level. Yeah, ‘cause like I was curious-- 
 
David Matthiessen: (30:08) Maybe five feet 
above, five feel below.  
 
Mackenzie Thelen: (30:09) Gotcha. Yeah I 
was curious, ‘cause I know we’ve kind of 
read about, in counting some of the critiques 
of offshore wind, either being the disparities 
in power generation or the potential impacts 
on wildlife. Looking at these offshore wind 
and using the space beneath them for other 
reasons. And so I wasn’t sure-- 
 
David Matthiessen: (30:34) Yeah, artificial, 
artificial reefs so that you get fish hatcheries 
and stuff...maybe! You know, I don’t know 
any study, any scientific study that’s actually 
looked at that. But it is true, that you know, 
piers and docks and stuffs like that you’re 
gonna get all kinds of critters on them. And 
uh, Hanna did you figure it out ?   
 
Hanna Sweet: (31:04) I just made a new 
meeting and put it in the chat there.  
 
Mackenzie Thelen/David Matthiessen: 
(31:09) Okay.  
 
Hanna Sweet: (31:11) Yeah I couldn’t figure 
out how to update. Sorry about that.  
 
Mackenzie Thelen: (31:15) No problem, 
we’ll just hop over there then.  
 
David Matthiessen: (31:20) Alright I am-- 
 
Second Zoom Begins  
  
Mackenzie Thelen: (31:42) I know a couple 
of times, you have mentioned the balance 
between distance and where you put offshore 
wind turbines away from the shore and I’m 
curious on your opinion on what are the 
options for reducing that viewshed and 
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potential soundscape impacts of offshore 
wind if there are any beyond just moving it 
further away? 
  
David Matthiessen: (32:34) Well, again it’s 
one of those tradeoff things because the 
higher you go, the better the wind, and so if 
you go farther offshore, modern wind 
turbines, they’re working on eighty to one 
hundred twenty meter tall turbines especially 
offshore where you’ve got three or five 
megawatt wind turbines with these giant 
blades on them and one of the issues is in any 
tall structure like that is you have to put anti-
collision lights on there so people don’t fly 
into them and that’s one of the things you’ll 
have to be careful of because you need to 
know all the approach factors for all the 
airports and as well as all of the emergency 
landing.  In Cleveland, we have a lakefront 
airport and it’s very nice to have the airport 
because you get the weather information 
going back decades.  I did a study of taking 
out historical data and comparing it to our 
offshore data and you figure out the factors 
and then you can at least have a pretty good 
guess to how much wind there was and 
there’s yearly cycles but you know once you 
get all of that laid out… so what we worked 
with the Ohio Department of Natural 
Resources to do is that Lake Erie, that Ohio 
owns, they broke it into a grid, I think it was a 
one nautical mile grid and then they color-
coded these grids and so the airport landing, 
and the emergencies, shipping channels, 
wildlife fly zones, shipwrecks, there’s this 
long list that could color a square red.  When 
we got all done there were actually a sizable 
amount that were green squares.  I think it 
was green, orange, yellow, and red, or 
something like that.  If it was yellow there 
some reason, that maybe you could overcome, 
but still there was an awful lot of green.  You 
know, Lake Erie’s the smallest lake, but it’s a 
big lake, and so you know, it’s do you want to 
fight political battles?  You know, some 
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people are always up for a fight.  But no 
matter where you put it, there are going to be 
people who complain, just because, I don’t 
want to be cynical or anything, but people 
don’t like change.  And the problem you have 
with the lakeshore and the viewshed is that, 
how shall I put this, rich people own lakefront 
property, (laughs), and they bought it to have 
that view.  I’ve talked to lots, and lots, and 
lots of groups and organizations and it’s 
always interesting to me because the water, 
you know, offshore water intake cribs have 
been there for a hundred and twenty years 
now and it’s got foghorn and it’s got anti-
collision lights and it’s just always there and 
people accept it.  And the freighters, because 
we’ve got ansler (no idea what he said, 5:30) 
metal-steel, and you know they bring the iron 
over from Wasabi Ranch in Minnesota and 
those big freighters take a long time to 
traverse across your viewshed, and 
everybody’s just sort of, well that’s the way 
it’s always been, they’re very accepting of 
that.  But you know, we’re trying to put six, 
six, little poles, and you know you hire the 
people and they can photoshop what its going 
to look like.  You know, if it’s raining or 
foggy or the waves are high, I mean you 
won’t see them.  It’s only on clear days.  We 
have tour boats going around, Times Three I 
think it’s called, and they do dinners and stuff 
and I grantee you when those turbines go out 
there, they’re going to do dinner cruises to the 
turbines, and they’re going to use them like a 
solemn (word? 6:38).  I got a meeting coming 
up with the guy who’s the president of the 
Boater’s Association, I’m like ‘Are you 
kidding me?’ Have you ever been around a 
cigar boat when they fire up those V8 
engines?  It’s deafening.  And they rip across 
the water doing fifty miles an hour, and 
you’re going to complain about six 
poles?  But, you know, you got to deal with 
them and just hope they’re reasonable.  They 
just don’t like change.  And rich people, some 
of them are lawyers, and they’ll sue you and 
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they’ll just drag you through the courts.  For 
the companies that want to come in and make 
money from putting wind turbines out there, 
getting dragged through courts is a money-
losing proposition.  So that is why we’re 
trying to be small… trying to be small, trying 
to be first.  The folks in Michigan, they’ve 
been looking at offshore for as long as we’ve 
been looking at offshore.  Did you get your 
bathymetry map? 
  
Mackenzie Thelen: (40:35) We did, yes. 
  
David Matthiessen: (40:40) So, what’s the 
deepest you can put a wind turbine offshore? 
  
Mackenzie Thelen: (40:51) I’m trying to 
remember that. 
  
David Matthiessen: (40:58) So, you’ve gone 
to the Europeans, and found that twenty 
meters is maybe… 
  
Mackenzie Thelen: (41:08) Yes, I know it’s 
not super deep.  It has to be fairly shallow.   
  
David Matthiessen: (41:12) Well twenty 
meters is sixty feet.  If you were scuba diving 
that’s deep.  The British have put a lot of 
wind turbines around the UK, trying to get 
independent energy and they don’t want to 
burn coal anymore. NOAA’s done a really 
good job making these bathymetry 
maps.  They’ve also done Light R studies out 
there.  We’re fortunate actually, fortunate or 
unfortunate, that we got a dead zone 
here.  Lake Erie is basically three bowls, so 
there’s a bowl by Toledo, it’s very shallow 
coming out of Lake St. Mary’s, and they’re 
having a real bad problem with algae out 
there, farm runoff with the phosphates.  Then 
we’ve got the Central Basin, where Cleveland 
is, and the deepest it gets is thirty meters all 
the way across.  And then we’ve got the 
smaller bowl out by Niagara Falls in Erie, 
Pennsylvania and that gets very deep 
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actually.  That Central Basin is wide open, 
you know, the thing about the dead zone, um, 
the light doesn’t penetrate down and things 
die, and you get real decay and it eats up all 
the oxygen so basically nothing grows down 
there.   
  
Mackenzie Thelen: (41:42) Yep. 
  
David Matthiessen: (41:43) I should be 
careful what I say, there are worms and things 
in the mud, and you know people will sue you 
over the craziest things.  You know, you have 
to be concerned with what kind of foundation 
you’re going to put in, and the foundation you 
put in depends on what the bottom of the lake 
is.  I’m not familiar with Lake Michigan, but 
most of the Great Lakes are formed by glacial 
retreat, and so it’s probably glacial till down 
there and that requires a different kind of 
foundation than they say do around the United 
Kingdom where it’s all rock so they just go in 
and put them on a pole in there and basically 
clock it in and go “that’s good.”  So, we 
won’t be able to do that, and there’s been at 
least ten different proposals on what kind of 
foundation you’re going to put in.  One 
other… you will hear all about turbines 
killing birds. 
  
Mackenzie Thelen: (42:06) That’s right what 
I was going to ask you about next.  Just 
talking about the wildlife impacts. 
 
David Matthiessen: (42:11) Have you read 
up on that? 
  
Mackenzie Thelen: (42:13) Yeah, we did a 
little bit of research kind of looking into, um, 
at least the case with Ice Breaker, how it came 
out saying this could really impact bird and 
bat mortality and then doing um, they were 
like doing restrictions for having to turn them 
off at night for nine months.  I saw those 
restrictions were recently lifted. 
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David Matthiessen: (42:36) So that’s a way 
for the politicians to kill your project without 
saying no.  They put such restrictions on your 
project that it’s completely economically 
unfeasible and defeats the purpose of having a 
pilot project.   
  
Mackenzie Thelen: (43:06) Definitely. 
  
David Matthiessen: (43:07) So, let’s talk 
about birds.  What kills the most birds in the 
United States? 
  
Mackenzie Thelen: (43:16) It’s cats, right? 
  
David Matthiessen: (43:18) House 
cats.  What’s the second thing? 
  
Mackenzie Thelen: (43:21) Um, I’m not 
entirely sure.  I would say turbines because 
that is the only other main thing I’ve heard 
about, but I don’t know necessarily.   
  
David Matthiessen: (43:35) Tall buildings.   
  
Mackenzie Thelen: (43:36) Tall buildings, 
that makes a lot of sense. 
  
David Matthiessen: (43:40) So, in 
downtown Cleveland, we have some 
peregrine falcons and they have nests and 
there are little cameras you can watch them 
bring critters back for their babies to eat, and, 
uh, most of the critters they bring back are 
pigeons.  So, there are birds that eat other 
birds, they’re called raptors and they’re very 
fast birds.  And there are birds that get eaten 
by other birds.  Pigeons have their eyes on the 
side of their heads and falcons have them in 
the front of their heads, you can always tell 
who’s the prey and who’s the predator.  So, 
this spring, one of the falcons was found dead 
at the base of one of the buildings 
downtown.  Presumably chasing the pigeon 
and the pigeon hung a right and they were 
going too fast and flew headfirst straight into 
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the building and killed themselves.  Nobody 
went to jail.  Nobody got fined.  Nobody had 
to fill out any paperwork.  If a wind turbine, 
one of my wind turbines I put up on Western 
Reserve University campus killed a falcon, a 
peregrine falcon (laughing), I would’ve had to 
fill out paperwork for the Ohio Department of 
Natural Resources, US Fishing and Wildlife 
Game, and NEPA, the National 
Environmental Protection Act.  Luckily, for 
the turbine I put up on campus, I got a 
categorical exclusion, which I have to report 
any bird that the turbine presumably kills, 
because all you know is that there is a dead 
bird below your turbine.  So is that proof your 
turbine killed it? (Laughs).  Anyways, this 
whole story comes because in the seventies 
when they, when Jimmy Carter was president 
and they started doing renewable energy, 
there was a company in California called 
Zond, Z-O-N-D.  So you want to put wind 
turbines where there’s a lot of wind, and 
there’s a place in California called the Peachy 
Pass, and the Santa Ana winds blow right on 
through there and so they put turbines up 
there.  And you know, they’re the first, so 
there are no rules, just put the wind turbines 
up.  It turns out that that’s a major migratory 
bird flyway.  The birds that get eaten by other 
birds never get hit by wind turbines.  You will 
never find a dead pigeon below a wind 
turbine.  Because they’re used to fast things 
coming at them, so your turbine rolling at ten 
RPM is never going to hit a pigeon 
(laughs).  But those raptors, they’re not used 
having things come at them fast, and you 
know, you get the low-pressure areas behind 
the blade.  Blades on wind turbines are wings 
actually, they’re lifting bodies, so they create 
low-pressure behind them and that can trap 
some insects.  So the birds, the swallows and 
the pigeons, they’re in and out of the wind 
turbines eating the bugs and the raptors come 
in to get the pigeons and they get hit by the 
turbines.  So, it was a really bad place to put 
them up and they did kill a lot of 
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raptors.  Now, every wind turbine (laughs) is 
guilty by association of killing birds.  This is 
not to say there isn’t a problem, there is a 
problem, and there is one coming because 
bats, again bats eat bugs, and they’ll just… 
when you’re in a low wind environment and 
its moving slowly, you can get bugs trapped 
in the vortices when they’re coming by and 
bats come.  And you know, bats have echo 
location so they don’t actually get hit by the 
blade, but they get trapped in the low-pressure 
zone behind the blade, and bats, in order to fly 
don’t have any structure to them so when they 
hit that low pressure zone they blow their 
lungs.  So, you will find in some areas, bats at 
the base of the turbine with no marks on 
them, but dead.  The thing that’s coming is 
that the Indiana brown bat is not on the 
Endangered Species List, so all those turbines 
that are up in Indiana, but due to the white 
nose disease that’s wiping out the bat 
population it may very soon be put on the 
Endangered Species List.  The rules evolve 
and change, and so if that happens there’s 
going to be some rules coming down from the 
federal government.  The other thing you 
could do with a wind turbine is shut it off, 
you know wind turbines are either on or off.   
  
Mackenzie Thelen: (51:01) So, you don’t 
think there’s any sort of, or do you, is there 
any designs or places you can put wind 
turbines to kind of avoid some of these 
problems? 
  
David Matthiessen: (51:11) Well the 
Department of Energy’s been funding lots of 
research on bats in particular.  There are 
things that try to eat bats, as well as bats hear 
a lot farther than humans do, so basically, 
they put loudspeakers out there.  Not that we 
can hear it, but supposedly it annoys the hell 
out of the bats, and they go somewhere 
else.  You know, curtailing a wind turbine in a 
low-wind environment is not, you don’t lose 
that much energy and you could calculate 
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what the loss would be.  But if you got to 
curtail it like the PUCO was trying to do to 
LEEDCo then you might as well not do it.   
  
Mackenzie Thelen: (52:01) I mean, is there 
an acceptable amount of curtailing or 
feathering or anything that’s acceptable for 
wind project developers that you think would 
be an ok level to do this and still have the 
project be economically feasible? 
  
David Matthiessen: (52:21) Sure.  It all 
shakes out with your spreadsheet that you put 
in.  First, you got to know what the wind 
is.  And that’s, you know, the wind velocity 
over time, hopefully for every day of the year 
and hopefully you have ten years of that data 
(laughs).  And then you know the power 
curve of the wind turbine.  In a wind farm, 
you know your capital costs: you know what 
it costs you to buy the wind turbines, you 
know what it costs to buy the land, you know 
what it costs to install them.  Hopefully you 
have a power offtake agreement, so you know 
what your revenue’s going to be.  If 
someone’s willing to pay you twenty-five 
cents per kilowatt/hour for the electricity you 
generate, you take that wind data, you take 
that power curve and you figure out how 
many kilowatt/hours you’re going to make… 
power purchase agreement.  So, your 
revenue’s fixed, your capital costs are 
fixed.  The thing that can make or break a 
wind farm is unexpected maintenance, 
because you can decide ‘OK, in the summer 
these days in June don’t look very good so 
we’re going to shut them down.  We’re going 
to send the crews out and do the maintenance 
and stuff like that.’  And the maintenance is 
always in there somewhere.  But in the middle 
of December, if your wind turbine goes down, 
now the wind’s really blowing and now 
you’re losing money.  And the thing that puts 
wind farms out of business is that power 
purchase agreement that we just said was a 
good thing, because you know what your 
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revenue is, you’re still contractually obligated 
to provide that company with electricity so 
that means you got to go to a spot market you 
got to buy it from coal plants or gas 
plants.  So, you’re paying all your capital 
costs but you buy the electricity on the spot 
market to fulfill your contract, you’ll go out 
of business- that’s not a good business 
plan.  It’s a little more detail than what you 
guys want to get into but when people say, ‘Is 
something feasible?’  you know, ok, are we 
talking engineering-wise?  Yes, it’s feasible, 
absolutely.  We’ve been doing it for twenty-
five years so of course you can put wind 
turbines in water.  Is it economically 
feasible?  Well, now that’s a different 
question.  So, what else? 
  
Mackenzie Thelen: (55:24) Yes sorry, I’m 
just looking right now.  Well, I know you said 
you had experience looking kind of at the 
storage of these things, also just talking about 
now, those unexpected maintenances, is there 
really anything you can do that could work… 
well first off I’ll ask is there anything you 
could do that would work with the wind 
turbines to kind of counter those unexpected 
maintenance times that isn’t just buying 
power- like installing, I’m blanking on the 
word right now, like wave power or 
hydroelectric power with the wind 
turbines?  Or looking at options of energy 
storage?   
  
David Matthiessen: (56:11) Well, sure.  I 
mean if you were an energy provider 
company then you have multiple generation, 
and wind works well with hydro because as 
the wind dials down, the hydro can go up 
quickly.  And the Department of Energy is 
working very hard on battery storage but you 
know, battery storage is all about energy 
density so that takes you to lithium batteries, 
and the electric vehicles, electrifying our 
transportation is going to take priority over 
that kind of energy storage for energy.  And 
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you have to remember that whatever kind of 
storage you do, just costs more money.  So 
now you’re looking at the economics of the 
wind farm.  You don’t just have capital costs 
for the wind part of it, you have capital costs 
for storage.   
  
Mackenzie Thelen: (57:01) And I don’t 
know if you’re familiar with the Ludington 
pumped hydro plant on the shores of Lake 
Michigan, but looking into it we saw it was an 
established storage facility for energy in 
Michigan that already exists that could kind 
of provide some hope here.  This is already a 
storage facility we have here, could that be 
part or paired with offshore wind and kind of 
reduce those concerns over storage costs? 
  
David Matthiessen: (57:29) There’s a 
number of ways to looking at that.  I actually 
wrote a proposal to using our parking garage 
as hydro storage.  It got well reviewed, but 
they didn’t give me the money (laughs).  So, 
money is fungible.  It’s a funny word, do you 
know what that word means? 
  
Mackenzie Thelen: (57:55) I do not. 
  
David Matthiessen: (57:58) So, money can 
be used for all kinds of different 
things.  Someone could give you; you know if 
you wanted to sell a used textbook someone 
can give you twenty bucks, right?  So that 
twenty bucks was for that used textbook, but 
you can use it to go buy food.  So that dollar, 
if that student bartered something rather than 
money… if you traded him one textbook for 
another textbook, then you have this textbook 
but all you have is a textbook, and so one of 
the great inventions was money because 
money is fungible.  And when governments 
tax, impose a tax for a specific purpose, you 
can never follow that money because money 
is fungible.  The tax dollars come in and you 
know, there’s revenue and there’s expenses 
and you never actually follow a given dollar 
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through the system because money’s 
fungible.  So, let’s look at energy.  Now, a 
wind turbine makes electricity and puts it into 
the grid.  So many, many, many miles away, 
maybe even Niagara Falls, they’re going to 
take some electricity from the grid and pump 
water back up Niagara Falls.  So, electricity in 
the grid can be looked at as a fungible 
commodity.  You could say that your wind 
turbine in Lake Michigan provided the 
electricity to pump water back up Niagara 
Falls, and nobody could disprove that 
(laughs).  Now, some people have this notion 
that if you’re going to do energy storage it 
technically has to be at the base of the wind 
turbine, and that’s where the battery storage 
comes in.  You know, you’re going to have 
that energy generation at the wind turbine and 
then a battery right there before it goes to the 
grid.  We have an experiment like that going 
on at case, and I argued, it’s actually located 
by the wind turbine but they’re both 
connected to the grid.  The wind turbine sends 
electricity to the grid and then the battery 
withdraws that amount of electricity from the 
grid, but there’s not a way to know that the 
electrons came from the wind turbine.  So, to 
your point that there’s pumped hydro in 
Ludington, I mean it’s a challenge, but you 
have to get people to take a bigger 
view.  They have to look at it as a system, as 
parts to the system.  The problem is the 
transportation because there’s a lot of wind 
out in Iowa and Nebraska and stuff but it’s a 
thousand miles to your load center in 
Madison and so you’re going to have energy 
loss on those cables.   
  
Mackenzie Thelen: (1:00:46) Definitely. 
  
David Matthiessen: (1:00:48) You know, 
around Lake Michigan, I don’t think the loss 
would be that much.  Yeah, I’ve looked at this 
and tried to skin this cat all kinds of different 
ways and it takes a while to get your head 
around the fact that energy is a fungible 
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commodity.  So, you can look up that word 
and make sure I got it right (laughs).   
  
Mackenzie Thelen: (1:01:11) Yeah, um, I 
know, it’s just I always hear that ‘Oh well if 
you have renewable energy you need storage 
and storage connected and I guess I never 
really looked at the perspective of it’s on a 
much larger scale. That is a good point you 
brought up that I heard before, of how the 
transmission costs and the energy loss just 
gets exponentially larger the further away you 
get from these sources; and obviously this 
wind would not be a consistent source of 
energy.  Wind is not consistently blowing and 
that’s often a critique so, I don’t know, are 
there any ways to, say, overcome these 
critiques in arguing for offshore wind, 
knowing these things are not necessarily, 
yeah. 
  
David Matthiessen: (1:02:38) For wind?  All 
wind is intermittent.  Solar’s 
intermittent.  This company, Xcel, they’re out 
west, and so the answer to your question is 
yes.  And the answer, it’s funny, there’s been 
an evolution of terms.  Back when I was a 
student, we called it machine learning and 
now they call it artificial intelligence, I don’t 
know why we have to change the name of 
stuff.  So, what Xcel has done is, because the 
intermittency can be handled if you know 
about it, what is the lead time you know when 
turbine generation is going down because 
these companies have multiple generation 
sources right?  It takes a while to spin up a 
thermal plant.  In a thermal plant you’re going 
to burn coal, you’re going to burn natural gas, 
you’re going to use radioactive decay, 
somehow, you’re going to generate heat and 
it’s going to boil water.  That water is going 
to make steam, and the steam is going to turn 
a turbine and you’re going to make 
electricity.  So, to me, all of them are thermal 
plants.  Obviously natural gas has a lower 
impact than coal and there’s cleaner coal than 
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dirty coal, there’s no “clean” coal but there’s 
cleaner coal and nuclear doesn’t make any 
CO2 but you know nuclear has other 
issues.  But they are all thermal generators 
and it takes a while to build up the steam and 
takes a while to spin the generator up.  Power 
providers have models based on historical 
data that they know, you know it’s like the 
water system that at half-time at the 
Superbowl everyone’s going to run to the 
bathroom, flush their toilets so they actually 
raise water pressure so that you don’t run out 
of water at half-time of the Superbowl.  So as 
long as its predictable and you can know this, 
you can adjust.  The problem with wind is 
that if the wind dies and you’re not ready for 
it, it’s going to be several hours before you 
can spin up a thermal plant to make up for 
that.  In the beginning, companies were doing 
what’s called a “spinning reserve,” because 
thermal plants go offline too.  Power 
companies will have a spinning reserve, 
they’ll have one with the boilers up making 
steam but not turning the generator and that 
costs some money.  So, what Xcel did, is they 
worked with, there’s a Center for 
Atmospheric Sciences out west, and if you 
had a model of the atmosphere and you had 
some real time data.  So, where do you get 
that real time data?  Airports.  You have 
prevailing westerlies so you look at the 
weather pattern now, right now, that’s coming 
your way; and there’s all kinds of models for 
the atmospheric boundary layer- and none of 
them work (laughs), none of them work in 
general, but if you run all ten models for this 
particular wind turbine and then you correlate 
it, you just say ‘OK, for this turbine, because 
of the geography and the model and the age, 
whatever, that this particular model correlates 
with how this turbine behaves.’  And you do 
that for all a thousand wind turbines.  Now 
you look at data for airports four to five hours 
away, now we can know that the wind’s going 
to die in five hours.  And that is what allows 
Xcel to get to 90% wind penetration.  They 
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throttle back their coal fired plants and let the 
wind go.  The flipside of it, is that people talk 
about the wind dying, but the wind can also 
pick up.  So, if you’re generating all of this 
electricity from thermal plants, you can’t just 
shut a thermal plant off, it’s got to spin 
down.  So, the wind starts blowing like crazy 
and you have to feather your wind 
turbines.  People are always asking me, you 
know when you drive through Indiana you’ve 
got all of these wind farms, and they say, 
‘How come they are always broke?’  I say, 
‘Well what do you mean?’  And they say, 
‘they’re not running.’  It’s like, ‘OK, well…’ 
Wind turbines don’t run because one there’s 
no wind, but usually if there’s wind there’s 
some of them running.  The reasons some of 
them are not running is because you don’t 
need that electricity and so you shut them 
off.  So, when they throttle back a thermal 
plant you don’t see that right?  If it’s a 
hundred-megawatt plant, or whatever, you 
don’t see that it’s been throttled back and is 
spinning.  When you’ve got this thousand 
wind turbine farm and they only need half the 
amount of energy, that means five hundred 
wind turbines aren’t going to be running, and 
everybody’s going to see that 
(laughs).  That’s another thing we’ve been 
working on- is trying to manage expectations 
with these six turbines out on the lake because 
in the summer when all of the sailboats are 
out there, and all of the power boats and 
kayakers and stuff, there’s not very good 
wind.  On a big wind turbine, if you’re 
putting a five-megawatt wind turbine out 
there, you need some pretty good wind to get 
it spinning.  You know, one time I calculated, 
like, there were going to be over ninety days 
from spring to fall that that wind turbine 
wasn’t going to be running.  
  
Mackenzie Thelen: (1:09:05) Also, I do not 
want to interrupt you in the middle of your 
point, but we are less than a minute right now, 
so we sent just one more Zoom link to go 
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open.  Sorry, and I would love to hear the end 
of your point as well.  
 
Third Video  
 
David Matthiessen: (1:09:17) ...what’s 
called, uh, free-wheeling. And, you know, we 
joke, the turbine I put up on campus is a direct 
drive and most of the offshore wind is moving 
to direct drive turbines. And so, you can 
actually run ‘em backwards. You can take 
energy from the grid and spin that wind 
turbine. And, uh, and actually when they start 
up that’s, that’s -- at least the one we have on 
campus -- that’s how it does it. It actually 
draws electricity from the grid, spins it up the 
full RPM, and then cuts out and reverses the 
flow of electricity. And that way it gets a 
better sense on setting the pitch of the blades 
and stuff. Alright, what else?  
 
Mackenzie Thelen: (1:10:11) Well, I was 
gonna ask Hanna if there’s any spots I missed 
or if she had any additional questions. 
Otherwise, I only have one left, so.  
 
Hanna Sweet: (1:10:19) Um, yeah, I just 
kind of have an over arching question. So like 
our research question is, like, looking at the 
feasibility of offshore wind on Lake Michigan 
and then looking at the economic, political, 
cultural, and environmental barriers. And I 
was just wondering if you had to pick one of 
those barriers that’s standing the most in the 
way which one would you choose and why? 
Well, we kind of know why but [inaudible] 
what’s the biggest barrier?  
 
David Matthiessen: (01:10:47) Well, 
economic’s important. You know, the six 
turbines that LeedCo’s trying to be put, the 
Department of Energy’s given ‘em I think, 
somewhere in the neighborhood of forty 
million dollars so far. And, it’s not enough. I 
mean it’s a hundred, hundred-twenty million 
dollar project. And, so there’s no way that 
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that pilot project’s going to be economical. 
But, you know, that’s not why you do a pilot 
project. You do a pilot project to learn how 
much it’s really gonna cost, you know. So 
companies, you know, companies have R&D 
Centers and they have manufacturing centers 
and a company could just spend a hundred 
million dollars and just build a new factory. 
But they reduce the risk, economic risk, by 
doing a pilot plan. And so, it’s this 
intermediate because there’s so many 
uncertainties out there. So, like I said, there’s, 
there’s no real ships like they have in Europe 
for putting offshore wind farms. Now we are 
working with a company -- when I say we, 
it’s a generic we -- because, so LEEDCo was 
a, we formed LEEDCo as an economic 
development corporation and then it became 
much more of a business, business decisions. 
And so, it got to be a point where, I didn’t 
think it was longer appropriate for the 
university of be involved. You know, 
universities, our mission is, if you will, for the 
benefit of all human kind, and this was a very 
specific, you know, some company, some one 
company was gonna make money on this. 
And, you know, it wasn’t antagonistic or 
anything just, you know, universities 
shouldn’t be involved in this sort of thing. So, 
um, you know, I still published papers and 
stuff like that, but I’m aware of what they’re 
doing. And they um, they’ve teamed up with 
a Norwegien company called Fred Olsen. It’s 
a guy’s name, it’s also the name of the 
company. And, uh, what, what Fred Olsen, 
the company, has done is they’re built the 
offshore oil drilling rigs for the North Sea. 
And so they have a lot of experience in 
building really big structures and so they 
certainly have the capacity to build a ship 
even for here in the Great Lakes and it’s a 
business decision -- what’s the market, what’s 
the size of the market. And so, that, until 
someone builds some ships that you can put 
wind turbines up, then it’s gonna be small 
projects like LEEDCo trying to do it with 
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cranes off of a jackup barge. And that doesn’t 
make an industry. And you can’t put a 
hundred turbines up using a jackup barge in 
any sort of economical way. So, until the 
economics improve, and a flip side of it is, 
you know, I knew New York’s pushing very 
hard to do offshore wind both in the ocean 
and in the lake. But, you know, Niagara Falls 
makes a lot of really expensive electricity. 
And, you know, it’s one thing in Block 
Island, Rhode Island, where, you know, their 
electricity cost, their generation cost was 
basically diesel. And so, you know, you’re 
looking at maybe, I don’t know, a buck and a 
half to generate that kind of money? That 
kind of electricity that you need? And so there 
was a, there’s a big economic driving force 
for putting up wind turbines out there. So, 
here in the Great Lakes, we’ve got nuclear 
power plants, we’ve got coal-fired plants, 
we’ve got the gas-fired plants. And so, it’s all 
-- I mean as far as beyond demonstrating it, to 
actually create an industry because a big part 
of the economics the way, the policy and the 
politicians get involved is that they look at job 
growth. And so, you know, if there was a 
market, I’m sure some turbine manufacturer 
would set up shop somewhere here in the 
Midwest. I mean, look at what happened in 
Iowa. I think Iowa ended up with three, 
maybe four European wind turbine 
manufacturers and then you have all of the 
installation companies and all of the planning 
companies and the companies to predict the 
wind and, you know, there’s uh, NREL has 
what’s called a JEDI model, I don’t know if 
you’ve run into that. Jobs and Economic 
Development Impact or something like that, 
it’s a cute name. And, let’s say at the first 
layer, which is your capital cost but then you 
have the second layer which is transportation 
and installation and banking, and then you 
have the third level which is, you know, they 
need to have haircuts and they gotta, you 
know, buy groceries. And so this, this 
pyramid on this economic development 
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development can matter a lot to a region and 
so that’s, that’s why the politicians and stuff 
get involved and, you know, do these 
economic development things. But, you gotta 
remember that at the top of the pyramid is a 
wind farm that’s going to make money. And 
if that doesn’t happen, then none of the rest of 
it happens. And so, you know, when you say 
“is it feasible?”, again you have to define your 
term. Is it feasible from an engineering point 
of view? Yeah, absolutely. Is it feasible from 
policy and political willingness? Um, not yet. 
Sadly, not yet. They have done it in Rhode 
Island, off of Block Island and so, you know, 
it can be done. The Europeans have, have 
done it and, you know, you look at Sweden 
and Denmark, there are people in this country 
who would say, “Well, you know, they’re 
socialist countries and, you know, they’ll 
never work in America.” But, I would say that 
the UK is not a socialist country and, uh, 
they’re trying to become energy independent 
using wind energy. And so, uh, there are 
policies and laws that can be put into place to 
do it safely and economically, it’s just 
whether you have the political will to do it. 
And, good luck. I think you guys, you guys 
are gonna be the one’s to make it happen.  
 
Mackenzie Thelen: (1:19:57) We’re trying, 
but yes.  
 
David Mattheissen: (1:19:59) I’ve been 
tilting that windmill for, you know, twelve 
years now and, Ohio’s a very Republican 
state and it wasn’t that John Kasich was 
against wind, he was just for fracking. So, all 
the state resources, all of the push from the 
state level went into developing fracking and 
nothing went to wind. And then on top of that 
was First Energy and their bribery scheme, 
you know. Kudos to those guys at LEEDCo 
for still being there because it’s, it’s just 
frustrating. You know it can be done from an 
engineering point of view. And the 
Department of Energy gave them 40 million 
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dollars to figure it out. They got all the plans, 
they got what, what they would buy, they 
know how they would do it, it’s just, it’s, it’s 
just a political will to let ‘em do it.  
 
Mackenzie Thelen: (1:20:59) Definitely. I 
guess then, my follow up question is, would 
a, say if you had a supporting government, 
like how much of an impact would that make 
in making this project be more overall 
feasible or would there be any opposition 
still? Like would that be able to overcome the 
opposition from, kind of the private sector 
and that industry side?  
 
David Mattheissen: (1:21:27) Well, there are 
two things to overcome. One, again, the land 
underneath the Great Lakes is owned by the 
state entrust for the people. So, the politicians 
have to make the case to the people that this 
use of this small space of your land is for the 
benefit of the people. So, to the voters, to the 
viewshed folks, you know, people just don’t 
like change. It’s been this way, you know, it’s 
a human condition. And I don’t pick on rich 
people, I mean, you know, it’s just, it’s a 
human condition. It’s even, you know, the 
notion of climate change, well the climate 
should always be the same. It’s like, well 
since when? The climate’s never been the 
same! You know, did you ever hear of ice 
ages? And they came and went before we 
were here. We, meaning human beings, you 
know. So, you know, people just don’t like 
change. And so, but if you can frame the 
argument that this development, this bringing 
wind turbines in this area, wherever, in the 
Great Lakes is for the public good and the 
public will benefit. And that can be, you 
know from politicians, they’re always about 
jobs, it’s always about economic, but, you 
know, there are some people that, you know, 
if you make electricity from the wind, you’re 
not burning coal. And that has an impact in 
the overall climate change, the anthropogenic 
driving force on it. And, you know, they’ll 
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push back and they’ll say, well it takes energy 
and you had to burn coal to make that wind 
turbine. And that’s absolutely true. And so 
there’s this concept called embedded energy. 
So the wind turbine on campus, I know how 
much energy, it took to make the steel and to 
make it and the payback period was about 
seven years. So, you know that wind turbine 
now is carbon free, if you will. The energy it 
generates is beyond what it costs to make it. 
And so, all these things can be figured out. 
So, is it feasible? You can figure this out, you 
can calculate this. So, you know, is that good 
enough to overcome people who just don’t 
like wind turbines? Have you guys run into 
the “Wind Turbine Syndrome” yet?  
 
Mackenzie Thelen: (1:24:33) Um, not by 
that name, if we have.  
 
David Mattheissen: (1:24:39) Um, how 
much time do I have? When people, so there’s 
this woman named, something Purepoint and 
she wrote a book called “The Wind Turbine 
Syndrome.” And, uh, she was in 
Pennsylvania. So she’s an MD PhD. And, uh 
she does not like wind turbines. She, she 
bought this cabin out in the woods and she 
doesn’t want to look at wind turbines. So, 
luckily, in the United States, we have this 
thing called property rights. So, if you own 
the property, with some restrictions, nobody 
can really tell you what to do with your 
property unless, what you want to do is a 
danger to other people. Then the government 
has a right to restrict what you want to do. So, 
uh, she came up with this syndrome that 
people who live by wind turbines, due to the 
infrasound get disease or something like that. 
And her data set was that, uh, she found 
seven, seven families that had lived by wind 
turbines and moved. And she interviewed 
them over the phone, didn’t actually 
medically examine them. And so, one person 
get headaches, one person, I don’t know, had 
an upset stomach, and, you know, just, she 
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just gathered all these symptoms and jsut put 
it together and called it a “Wind Turbine 
Syndrome.” And so, people it on the internet. 
The Canadians did a really good jobs of 
hiring some real experts to look at the sound 
that’s generated from a wind turbine. And, it’s 
a tricky thing. You know, sound is a pressure 
wave. So we have instruments that can tell 
you the amplitude and the frequency of that 
pressure wave. And we know what the human 
ear does and what the human body responds 
and so there’s all this science that you can do 
and engineering measurements but what I 
can’t tell you is whether you find that sound 
annoying. And, you know, my big turbine, I 
put up a 1 MW turbines and then low wind, 
you know, you get a whoomp, whoomp, 
whoomp, whoomp, and I find it kind of 
mesmerizing, it’s very relaxing. And, I have 
to be careful not to have it put me to sleep on 
warm days. And some people don’t like it. 
It’s like a drip, drip, on the faucet -- it drives 
people crazy and some people don’t even hear 
it. And so, uh, I don’t, I don’t know how to 
overcome those kind of folks who just don’t 
like it. The arguments I usually present to 
them is that, to me, electricity is a universal 
good. You know, if my internet goes down, I 
end up back in the 1970s, but when the 
electricity goes down I end up back in the 
1870s and I don’t want to live in the 1870s. 
You know, I like refrigerators, I like air 
conditioning, I like lights. And so, the 
question really comes down to, how to you 
want to make electricity and what impact do 
you want to have on the world? And, you 
know, you can burn coal. We’ve done that for 
150 years. You can split atoms, we’ve done 
that for, you know, fifty years. You can burn 
natural gas, but, that’s less bad than coal but 
it’s not good. You know, we can harvest some 
of the energy from the wind, we can use solar 
panels, and, you know, what’s your choice? 
‘Cause if we don’t do anything, then we don’t 
have electricity. And, that’s really what it 
comes down to, to me. So, what else?  
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Mackenzie Thelen: (1:29:18) I mean, I think 
you might have covered pretty much all of 
our questions that we had. Like this has been 
an absolutely amazing talk and I know I’ve 
gotten a lot out of it and I definitely look at 
our issues in a little bit of a different way that 
I did beforehand. But yeah, if you had any 
other followups to say, otherwise thank you 
so, so much for meeting with us.  
 
David Matthiessen: (1:29:44) Do you guys 
do philosophy?  
 
Mackenzie Thelen: (1:29:47) I do not.  
 
Hanna Sweet: (1:29:49) No.  
 
David Matthiessen: (1:29:51) Four years of 
college and never took philosophy.  
 
Mackenzie Thelen: (1:29:55) No.  
 
David Matthiessen: (1:29:58) So, in Greek 
philosophy, there are the cynics. And, uh, 
then there are the skeptics, and then there are 
the stoics. So, I have been skeptical in some 
of the things I’ve said. I’ve tried not to slip 
down the slope to become a cynic. But really, 
my practicing philosophy on this is to be a 
stoic because, uh, you guys, like I said 
electricity is good. And, you guys are going to 
have to make the arguments that there are 
better ways to make electricity. And, the ways 
we are making electricity currently are 
detrimental. And so, unfortunately, there a lot 
of people who don’t believe that argument but 
not many from your generation. So, so use 
your stoic determination and go get this 
done.  
 
Mackenzie Thelen: (1:31:15) That’s the 
goal, definitely.  
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David Matthiessen: (1:31:18) Alright, email 
me if you have any follow up questions or 
anything like that.  
 
Mackenzie Thelen: (1:31:22) Yeah, of 
course. And we will send you an email of this 
transcript if you wanted to look over it and 
just approve it once we get it typed up -- 
which we should have it typed up by the end 
of the weekend. And we can definitely send 
that to you.  
 
David Matthiessen: (1:31:37) Okay, well 
make me look good if I said anything stupid.  
 
Mackenzie Thelen: (1:31:41) We won’t, 
we’ll just cut that out.  
 
David Matthiessen: (1:31:47) I will take a 
look and see if I can find that million dollar 
feasibility study and see if I can send it to 
you.  
 
Mackenzie Thelen: (1:31:57) Oh yeah, that 
would be awesome.  
 
David Matthiessen: (1:32:00) Like I said, 
it’s a big thing but it sort of lays out all of the 
different considerations you need to look at. 
And like I said, shipwrecks were the biggest 
surprise to me.  
 
Mackenzie Thelen: (1:32:15) Yeah I had not 
read about that before you have mentioned 
that today.  
 
David Matthiessen: (1:32:20) It’s a real 
funny thing because the state learns about 
shipwrecks and all the dive clubs have their 
maps to the shipwrecks, but because they’re 
not supposed to dive on shipwrecks, they 
don’t share it with anybody. So there’s like 
this, you know there’s this legislation that you 
can’t dive on wrecks and that you’re not 
supposed to take things and stuff and that’s all 
for good reason. But it creates this Catch-22 
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that there’s a lot of groups out there who have 
information that won’t share it because they 
can’t do it. And so, yeah, you know that 
million dollar cable, you’d like to bury it, 
right? I mean you’d just have to trench it and 
bury it and that way you don’t have to worry 
about anchors dragging it across your million 
dollar cable and electrocuting anybody. But 
you can’t do that because you might run into a 
shipwreck. So it’s...soldier on. Alright, I’m 
gonna go eat lunch.  
 
Mackenzie Thelen: (1:33:28) Sounds great. 
Yeah, I have class soon so getting back to our 
days but again thank you so so much for 
meeting and talking with us today.  
 
David Matthiessen: (1:33:37) You’re 
welcome and good luck with your senior 
project.  
 
Mackenzie Thelen: (1:33:41) Thank you.  
 
David Matthiessen: (1:33:43) Do you’ve got 
jobs lined up by the way?  
 
Mackenzie Thelen: (1:33:44) Um I do not. 
So, just starting the job search right now.  
 
David Matthiessen: (1:33:54) Yeah, jobs 
search during COVID can’t be fun.  
 
Mackenzie Thelen: (1:33:58) Yeah, it’s a 
little stressful.  
 
David Matthiessen: (1:34:01) Well there’s 
always graduate school.  
 
Mackenzie Thelen: (1:34:05) Yup, always 
keeping that in the back of my mind.  
 
David Matthiessen: (1:34:09) Alright, have a 
wonderful day.  
 
Mackenzie Thelen: (1:34:10) Thank you, 
you as well.  
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David Matthiessen: (1:34:12) Alright, buh-
bye.  
 
Mackenzie Thelen: (1:34:13) Buh-bye.  
 
Hanna Sweet: (1:34:15) Bye!  
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