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     ENST-70: Senior Seminar
Outline Abstract: Over the past decade, there has been a significant global increase in the interest and presence of offshore wind farms. While there are no offshore projects currently in operation in the United States, there are numerous successful farms in Europe that have already begun to account for extraordinary amounts of electrical power. The offshore wind farms that do exist in Denmark, the UK, and the Netherlands, however, come with several economic parameters and produce noticeable ecological effects. The aim of this paper is to examine functional offshore wind farms in Europe, and as a consequence, analyze economic and ecological lessons that can be applied to the construction of offshore wind farms on the Eastern coast of the United States.  
1. Introduction
a. Brief explanation of what wind power is, including the goals and hopes of wind power proponents

i. Explain the importance of implementing such power in the United States

ii. Obstacles to wind power projects

iii. Suggested methods to overcome these obstacles: economic, ecological analyses
b. Current wind power in the United State (Onshore) 

i. Brief explanation of the positive effects of wind energy
1. Economic benefits

2. Ecological effects

3. Briefly mention wind power projects that have succeeded, including their locations, characteristics. 

ii. Movement to offshore sites

1. Proposed advantages to moving offshore
2. Proposed sites

a. Cape Wind (MA)

b. Bluewater Wind (DE)

c. Rockaway Peninsula (NY)

3. Brief mention of obstacles to proposals
c. Overview of current offshore wind power in Europe

i. Nations in which offshore wind power has succeeded

1. Denmark

a. Brief description and/or characteristics (all) 
2. UK
3. Netherlands

ii. Draw parallel to the United States, state that lessons can be learned in both an economic and ecological sense for proposed US locations. 

2. ***Ecological Analysis: How have offshore wind farms in Europe affected marine life, avian life, and habitat stability? What lessons can we learn from Europe? How can these lessons be applied to the United States? This chapter will be the paper for this semester. 
a. Nation by nation approach in Europe: study specific wind farms and their ecological impact
i. Denmark

1. Vindeby (First ever offshore wind farm, also the first in DK)
a. Specific characteristics 

i. (1991, 5 MW, $11.2M) (Snyder & Kaiser, 2009) 
b. Ecological effects
i. Avian life

1. What types/percentages of species have been killed?

2. What has been done to control this?

ii. Marine life

1. What kind of effects have floating or sea-floor turbines had on fish and other marine life?

iii. Habitat creation/loss/percent change, if applicable
2. Nysted (Greatest capacity in Denmark: 165 MW) (Snyder & Kaiser, 2009)
a. See above ( similar analysis

ii. Netherlands 
1. Lely

a. Specific characteristics 

i. (1994, 2 MW, $4.8M) (Snyder & Kaiser, 2009)
b. Ecological effects
i. Avian life

1. What types/percentages of species have been killed?

2. What has been done to control this?

ii. Marine life

1. What kind of effects have floating or sea-floor turbines had on fish and other marine life?

iii. Habitat creation/loss/percent change, if applicable
2. Q7 (Princess Amalia) 

a. See above ( similar analysis

iii. United Kingdom

1. Blyth 
a. Specific characteristics

i. (2000, 4 MW, $7M) (Snyder & Kaiser, 2009)
1. First offshore wind farm in the UK ( farms that have been operational for extended periods of time offer large sample sizes in relation to new farms. 


b. Re-do similar analysis from above. 
2. Kentish Flats

a. Specific characteristics (2005, 90 MW, $217 M) (Snyder & Kaiser, 2009)
i. Largest farm in the UK

b. Re-do similar analysis from above.

b. So what?
i.  Compare and contrast areas in Europe 
ii. Highlight those areas under stress areas that have had significant positive or negative impacts on the ecological community
iii. Other areas of significance.
c. Ecological stability on the East coast in the United States – what does the ecological community look like in the areas in which we have proposed offshore wind projects?

i. Cape Wind proposal

1. Specific characteristics

2. Avian life

3. Marine life

4. Other important facts

ii. Bluewater Wind proposal (Similar analysis to above) 

iii. LI-NYCOWP ( Similar analysis to above) 

d. Putting it all together: Are there ecological similarities between areas in Europe and areas in the United States? Dissimilarities? What areas in the United States are likely to experience extreme ecological stress? Essentially, what can we learn from Europe?
i. Policy changes in the United States to improve ecological community, in regards to offshore wind. 

ii. Other suggestions for the mitigation and prevention of ecological damage. 
Chapter End

Remainder of Thesis

Economic Analysis: The aim of this section is to understand the financial commitment in Will be filled out to a greater extent upon meeting with J. Manwell (next week) 
1. Revisiting specific farms in Europe: Cost analysis



a. Denmark
i. Specific financial situation: what are the characteristics of the Danish economy? Is the maintenance of offshore wind feasible in the short run? The long run?
ii. Costs

1. Presence of monetary instruments

a. Tax credits

b. Feed-in tariffs

c. Renewable energy credits

iii. Benefit
s

1. Long-term cost savings

iv. Risks/Uncertainty

1. Effects of credit crunch
2. Impact of low fuel prices

v. Why does it matter? What has worked best? What has not worked

1. Information to be determined post-analysis

b. Netherlands
i. Similar analysis to above 

c. UK
i. Similar analysis to above
2. Examining the costs of offshore wind power projects on the East coast

a. Cape Wind

i. Current energy production

ii. Cost savings associated with offshore wind power

iii. Area-specific cost limitations

iv. Obstacles

1. High initial costs

2. Risky venture, as there are no offshore farms in the United States to date
b. Bluewater Wind

i. Similar analysis to above

c. LI-NYCOWP

i. Similar analysis to above

d. Putting it together: Given particular successes in Europe, what would be the best course of action for estimating the costs of offshore wind power on the East Coast?
i. Potential policy changes or new policy implementation
Analysis of Public Opinion: As I have touched on both ecology and economics, it is important to mention the social aspect of offshore wind power in the US. 

a. Examination of attitudes in Europe towards offshore wind power

b. Current limitations in the U.S.
i. Cape wind

1. Political limits 
a. Ted Kennedy

b. Mitt Romney

2. Concerns over aesthetics***

3. Fishing/Boating concerns

ii. Bluewater wind

1. Concerns over aesthetics

iii. LI-NYCOWP

1. Political limitations


c. Is there hope for offshore wind in the United States?

i. Priority shift from form to function

Conclusion: 
1. Must touch on the following points: 

· What are some of the concrete lessons we have learned from successful and unsuccessful European offshore wind farms? Economically, ecologically, and socially?
· In what ways can we use these lessons to provide the Eastern United States with successful offshore wind power?

· Are there any current policy changes, either economic or ecological, that could help the plea for offshore wind?
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