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Comments on the Proposal by Winergy LLC to Construct a 975.6 Megawatt (MW) “Wind Farm” in the Atlantic Ocean off the Eastern Shore of Virginia (and other East Coast Areas)

For

The District Engineer, Norfolk District, U.S. Corps of Engineers
These comments are in response to your November 4, 2002, Public Notice concerning a “permit application notice from Winergy LLC announcing their intent to submit a request” for a “wind farm” that would be located approximately 5 miles offshore from the entrance of Metompkin and Gargathy inlets on the Eastern Shore of Virginia.

The substance of these comments are pertinent to dozens of other offshore East Coast “wind farms” being considered by Winergy LLC and other firms.

In summary, this letter points out that:

· Your office has underestimated the potential environmental impact – including onshore impact – of the Winergy project when reaching your preliminary conclusion that an Environmental Impact Statement (EIS) would not be required.  When all relevant factors are considered, clearly an EIS should be prepared by the Corps of Engineers

· In addition, the project appears to require a Statement of Energy Effects pursuant to Executive Order 13211, May 18, 2001.

· The proposed “wind farm” would not produce much electricity (in kilowatt-hour terms) but could have significant adverse effects on electric system reliability in the Middle Atlantic region and perhaps over a wider area.  These adverse effects should be:

· Identified and defined carefully.

· Mitigated by the “wind farm” owner as a condition of any permit that is approved.

· The Corps of Engineers should assure that all relevant interests, including those of taxpayers and consumers, are represented as it evaluates the permit application and prepares its EIS and Statement of Energy Effects.  Those interests should include but not be limited to:

· Public utility commission, consumer protection agencies and electric utilities from the Middle Atlantic States.

· Managers of electric grids that would be affected by the intermittent, highly variable and largely unpredictable electricity from the “wind farm,” and officials of the North American Electric Reliability Council and its regional councils.

· Property owners that may be affected by any new onshore generating facilities and transmission line capacity that may be needed to accommodate and/or adjust to the electricity produced by the proposed “wind farm.” 

· Marine, aviation, military and other organizations whose operations may be affected.

A.
The Project as Described by Winergy LLC
Based on your notice and information from Winergy LLC’s web site, the “wind farm” would:

· Consist of 271 3.6-megawatt (MW) GE wind turbines capable of generating up to 975.6 megawatts (MW) or 975,600 kilowatts (kW) of electricity.

· Cover a 57 square mile area in the Atlantic Ocean, approximately 5 miles off shore from the entrance of Metompkin and Gargathy Inlets (near Accomac) on the Eastern Shore of Virginia.   (Three alternative sites were also identified.)

B.
Huge Machines, Large Area, Little Electricity
The data available from Winergy LLC does not specify the estimated amount of electricity, in kilowatt-hours (kWh), that would be produced by the 975.6 MW “wind farm.”  However, if the 271 turbines were able to achieve an annual average 30% capacity factor,
 they would produce 2,563,876,800 kWh per year (i.e., 975,600 kW x 8760 hrs. per yr. x .30).

While the proposed “wind farm” is located in the Atlantic Ocean off Virginia’s Eastern shore, its proposed location and the nearest electric transmission lines suggest that Winergy may intend that the electricity would flow into Maryland, Delaware or the District of Columbia, rather than into Virginia.

As indicated above, the electricity from a “wind farm” is intermittent, highly variable and unpredictable.  Electricity is produced only when wind speeds are within a certain range and the amount produced varies within that range.  Therefore electricity from wind turbines is different from and is less reliable and has less value than electricity produced by units powered by traditional energy sources (coal, natural gas, oil, nuclear energy and hydropower).

Ignoring the intermittence and other unfavorable characteristics for a moment, the following comparisons are offered to provide a general idea of the amount of electricity that might be produced annually by the proposed “wind farm.”  That is, 2,563,876,800 kWh would be:

· Slightly less electricity that would be produced by a new base-load 350 MW gas-fired combined cycle generating unit operating at an 85% capacity factor.  Such units occupy only a few acres and are being built in many areas around the US.

· 3.3% of the 77,013,000,000 kWh of electricity produced in Virginia during 2000.

· 5.1% of the 50,204,000,000 kWh of electricity produced in Maryland during 2000.

· 2.6% of the approximately 99,000,000,000 kWh electricity consumed in Virginia in 2001, excluding line losses.  (Virginia is a net importer of electricity.)

· 4.2% of the approximately 61,000,000,000 kWh of electricity consumed in Maryland in 2001, excluding line losses.  (Maryland is also a net importer of electricity.)

· 19.6% of the electricity produced by the North Anna nuclear plant in Virginia (which operated at an 86+% capacity factor) in 2001.

· 20.8% of the electricity produced by the Chesterfield coal-fired units in Virginia (which operated at an 83% capacity factor).

· 20.7% of the electricity produced by the Calvert Cliffs nuclear plant in Maryland (which operated at an 85%+ capacity factor).

C.
Potential Adverse Effects on Onshore Electric System Reliability that Should be Mitigated as Conditions of Any Permit
It is critically important that you recognize that the potential impacts of the proposed “wind farm” are NOT limited to the 57 square mile area 5 miles off Virginia’s Eastern shore.  Instead, the intermittent, highly variable and often unpredictable electricity output from offshore “wind farms” could have a significant adverse impact on:

· The reliability of onshore electric grids in the middle Atlantic region.

· The environmental, energy and economic interests of citizens, consumers and taxpayers in the region.

You – as well as various state regulatory bodies -- have a responsibility to take these factors into account as you consider permit applications, assess environmental, energy and economic impacts, and prepare statements required by current law and the public interest.  Among the factors that you should address are the following: 

1. Potential impacts on onshore electric system reliability.  The actual electricity output from wind turbines depends primarily on the speed of the wind that powers the turbines.  In the case of the turbines proposed by Winergy LLC, the turbines would:

· Begin producing electricity when wind reaches a speed of 3.5 meters per second (or 7.83 miles per hr.).

· Reach rated capacity (i.e., 3,600 kW) with wind speed of 15 meters per second (33.6 mph).

· Cut out (i.e., stop producing) when wind reached the speed of 25 meters per second (55.9 mph).

Thus, the electricity output from the “wind farm” could range between 0 kW and 975,600 kW and would vary within that range depending on changes in wind speed.  In fact, the output could be at or near the maximum rated output of 975.6 MW and then stop quite abruptly if wind speeds exceeded 55.9 mph.  

The planned 975.6 MW capacity for the proposed “wind farm” is not an insignificant size.  In fact, that capacity is greater than the nameplate capacity of each of two Surry nuclear units and  about equal to the nameplate capacity of the two North Anna nuclear units in Virginia and greater than the nameplate capacity of each of the two Calvert Cliffs nuclear units in Maryland.  

Under the Winergy proposal, the electricity produced by the “wind farm” – minus the electricity lost during transmission to the shore – would be fed into an onshore transmission line.  Feeding such a potentially large (975,600 kW, at times), highly variable (from 0 to 975,600 kW), and often unpredictable amount of electricity into an onshore transmission line and electric grid would be a significant burden on:

· Existing onshore transmission capacity and

· The stability of a regional electric system that must be kept in balance (e.g., voltage, frequency).  

These impacts and their costs (economic and environmental) should be should be clearly defined and taken into account before any permit is granted for the proposed “wind farm.”

2. Backup generating capacity that would be required to protect system reliability.  As the wind speed changes, the amount of electricity fed into an electric grid system from a “wind farm” increases and decreases.  As the electricity provided by a “wind farm” increases and decreases, some other generating unit(s) must be immediately available to ramp up or ramp down so that the grid can be kept in balance.  This backup or “leveling” role is usually played by a generating unit that is running in a “spinning reserve” mode or is running at less than its peak output and efficiency – often a unit using turbine technology that permits relatively rapid changes in electrical output.

The availability of backup generating capacity and transmission capacity in the right places to assure grid stability – as well as the costs of these services – should be identified and taken into account before a permit is granted.

You should also note that the costs of backup generation and needed transmission capacity (including additions thereto) are a part of the full, true costs of the electricity from the “wind farm.”  These facts should be reflected in your economic analysis.

3. Electricity produced from wind energy has less real value.  The real value of electricity produced by wind turbines is limited because it is available only when the wind is blowing within certain speed ranges and the output often varies widely.  The addition of wind-generated electricity tends to impair rather than enhance electric system reliability compared to electricity produced by generating units powered by traditional energy sources (coal, natural gas, oil, nuclear energy, and hydropower) that can be called upon when needed (i.e., units that are “dispatchable”). 

4. Impact on transmission capacity and management of the electric grid serving the region. Winergy states on its web site description of the proposed offshore sites that “Transmission lines of 115 kV are available within close proximity onshore.”
  The impact on transmission capacity and grid management cannot be dismissed so easily.  The following must be considered:
a. Inefficiency in the use of transmission capacity to move electricity from “wind farms.”  As indicated above and confirmed by information on GE Wind’s web site, the proposed wind farm would have a capacity factor of about 30% and the output would vary from 0 to 975.6 MW.  In effect, transmission capacity serving the “wind farm” would have to be built to accommodate 975.6 MW (minus line losses).  On average, the transmission capacity would be utilized with about 30% efficiency.

b. Questions that should be addressed.  Presumably, Winergy plans to assume full responsibility for -- and cost of -- the transmission line that would be needed to move electricity from the “wind farm” to Virginia’s Eastern shore.  However, many additional questions about onshore transmission and grid management should be answered, including the following:

· Whether the onshore 115 kV (kilovolt) lines “available within close proximity” would handle the amount of electricity that the “wind farm” would produce.

· Where Winergy proposes to sell the electricity.

· What the impact would be on the electric grid serving the areas and the added burden that would be imposed in managing that grid so that its reliability is assured even if a large intermittent, highly variable and largely unpredictable source of electric generation is connected to the grid.

· What increases in transmission capacity would be needed to move the electricity from the point where it reaches the shore and the places where electricity would be used.

· Whether Winergy is prepared to pay for the full cost of any necessary additions to onshore transmission capacity and additional burden on grid management.

· What the environmental, ecological or property value implications of transmission improvements would be.

· Whether the required additions to transmission capacity and added burden on grid management are economically justified (particularly recognizing the low (approximately 30%) capacity factor and high variability of the output of the “wind farm.”




Both Germany and Denmark are facing the need for expensive additions to transmission capacity because of the their increased reliance on electricity produced by wind turbines.
 

Clearly, these critical and potentially expensive and environmentally challenging issues should be addressed before the Corps of Engineers considers approval of a permit for the proposed “wind farm.”  Adequate consideration requires the participation of those responsible for managing the electric grid in the region where the electricity would come ashore and the public utility commissions and consumer protection agencies of the states in the region that would be affected.
D. Recognizing the Full, True Cost of Electricity from Wind Energy  
When preparing its Environmental Impact Statement (EIS) and Statement of Energy Effects (E.O. 13211), the Corps of Engineers should take into account the full, true cost of electricity from wind energy.  The Corps should NOT be misled by incomplete and misleading information about costs distributed by the wind industry, some DOE officials, the National Renewable Energy Laboratory (NREL) and other wind energy advocacy groups.  


Specifically, the full, true cost of electricity from wind energy includes those costs acknowledged by such groups PLUS the following costs that are often ignored:

· The costs of providing backup generation or “leveling” (described above) which is necessary because the output from wind turbines is intermittent, variable and largely unpredictable.

· The costs of using existing transmission capacity and/or adding new transmission capacity.  (As described in paragraph C. 3., above, electricity from wind energy uses transmission capacity inefficiently because of intermittence and high variability, with an average capacity factor of about 30%).

· The cost of grid management, recognizing the added burden due to the intermittence, variability and unpredictability of the electricity from wind turbines.

· The cost of various federal, state, and local subsidies for wind energy.  Note that the effect of these subsidies shift a significant part of a “wind farm” owner’s costs to taxpayers and/or electric customers.  (Some of these subsidies are described below.)

Those evaluating “wind farm” proposals should also be aware that the partial data on costs issued by the wind industry, DOE, NREL and other wind energy advocates is not reliable.  For example, those organizations seldom disclose the assumptions and calculations underlying their claims.  Some of these groups use a 20 or 30 year assumed lifetime for windmills when calculating average kWh costs.  However, no one has information on the useful life, O&M, repair and replacement costs of wind turbines of the type and capacity now being installed or those proposed by Winergy for its offshore Virginia “wind farm.”  The actual per kWh costs will be substantially different if the useful life is 10 years or 15 years rather than 20 or 30 years.

E. Implications of Government Subsidies for “Wind Farm” Economics, Viability, Ownership, and Permit Conditions  
The Corps of Engineers should have a thorough understanding the role of government subsidies for wind energy, including those described below, before approving any permits.  Specifically, the Corps should understand:

· The economics of “wind farms.”

· The potential for windfall profits in the early years of operation due to subsidies.

· The implications of subsidies for “wind farm” ownership, future sale and abandonment.

· The conditions that needed to protect the public interests that should be imposed on the developer and any future owners if the Corps approves a permit for a proposed “wind farm.”

1. Federal and state subsidies.  Federal and state subsidies – which shift costs from “wind farm” owners to taxpayers and electric customers are a major part of the economic value gained by firms building the “wind farms” and, in effect, provide the opportunity for windfall profits for the firms.  In some cases, the value of the subsidies may exceed the revenue “wind farm” owners receive from the electricity that they sell.



The two most generous federal subsidies are the tax shelters described below.  Of course, the tax burden avoided by “wind farm” owners is shifted to remaining federal income tax payers.

a. The federal Production Tax Credit (PTC). One of the two generous federal tax benefits now available to commercial “wind farm” owners is a “Production Tax Credit” of $0.018 per kWh of electricity produced during the first 10 years of operation.  If Winergy’s proposed “wind farm” off the Virginia coast were to achieve a 30% capacity factor and produce 2,563,876,800 kWh each year, the owners would receive an annual tax credit of  $46,149,782 (i.e., 2,563,876,800 x $0.018).
b. Five-year double declining balance accelerated depreciation.  In addition to the PTC, capital investments in wind facilities that produce electricity qualify for 5-year double declining balance accelerated depreciation for federal income tax purposes.  Apparently, Winergy has estimated the cost of the proposed “wind farm” as $900,000,000.
  Assuming that estimate is correct, the cost recovery depreciation deduction (See IRS Publication 946) from income would be as follows:

Tax Year following in service date
Depreciation Deduction


%
$

1st year
20%
$180,000,000

2nd year
32%
$288,000,000

3rd year
19.2%
$172,800,000

4th year
11.52%
$103,680,000

5th year
11.52%
$103,680,000

6th year
5.76%
$  51,840,000

Total
100%
$900,000,000

2. Income from the sale of electricity.  The prices being obtained by “wind farm” owners for the sale of electricity often are not revealed publicly.  Furthermore, the true value of the electricity to the purchaser (generally an electric distribution utility) depends heavily the wholesale market value for electricity, on the cost of backup power to balance the intermittence, variability and unpredictability of the wind power, costs of transmission, and grid management burden.  In addition, the price would depend on whether those elements of the full, true costs of wind energy are:
· Paid by the “wind farm” owner,
· Absorbed by the purchaser and, in effect, deducted from the sale price that would otherwise have been paid to the “wind farm” owner, or
· Shifted in some way to electric customers and hidden in their monthly electric bills.
(In any case, there is no significant doubt that the full, true costs exceed the costs of electricity produced from traditional energy sources (i.e. coal, natural gas, oil, nuclear energy or hydropower.)

If the “wind farm” achieves a 30% capacity factor and the owner were able to sell the electricity for $0.02 per kWh, the owner’s annual revenue from the electricity would be $51,277,536 (i.e., 2,563,876,800 x $0.02).  This income is separate from the $0.018 per kWh Production Tax Credit (PTC) of $0.018 per kWh ($46,149,782) and the ability to shelter hundreds of million dollars in income via accelerated depreciation (See table above).

3. Implications of tax shelters for “wind farm” ownership.

a. Tax shelters are most useful to larger organizations with significant income.  The tax shelters described above have value only to organizations that have significant taxable income, including those that can consolidate the income of subsidiaries, affiliates, or other related organizations for tax purposes.  For this reason, smaller organizations with little or no taxable income that are engaged in “wind farm” development typically sell out their interest to larger firms during the development process (often before construction begins).  For this reason, the Corps of Engineers or anyone else dealing with the proposals should recognize that the developer is unlikely to be the real owner.

b. Incentive for early sale or abandonment. In effect, the federal tax shelters contribute to a strong incentive for original owners to sell off or abandon their wind farms once:

· The owners have taken advantage of the generous federal tax shelters (i.e., 5 to 6 years for accelerated depreciation; 10 years for the Production Tax Credit) and/or
· Maintenance, repair and replacement costs begin to escalate.


 F.   Environmental Costs and Benefits
Often-overlooked environmental considerations deserve special consideration by the Corps of Engineers when it prepares its Environmental Impact Statement on the proposed “wind farm”:

1. Claims about emissions that would be avoided are usually overstated.  The wind energy industry and other wind advocates often claim that a kWh of electricity generated by a wind turbine offset the emissions that would otherwise be generated by a fossil-fuel (coal, oil or natural gas) generating unit.  This claim is simply not true for at least two reasons:

· Due to the intermittence, variability and unpredictability of the electricity produced by wind turbines, other generating units must be kept immediately available to supply electricity when the wind speed drops or when it exceeds the “cut out” speed (i.e., 25 meters per second or 55.9 miles per hour for the GE Wind 3.6 MW turbines).
  Quite likely, those units will be using fossil energy and will be running at less than peak efficiency or “spinning reserve,” and would be giving off emissions while in that mode.

· Often, “wind farms” are located in areas remote from the place where electricity is used and, therefore, experience greater transmission line losses of electricity than units located close to load centers.

2. Adverse impact on environmental, ecological, scenic, and property values.  Wind energy advocates have sought to claim that wind energy is environmentally benign at worst and even environmentally beneficial.  However, opposition to “wind farms” is growing in various parts of the US as well as in Europe and Australia.  That opposition is often due to the adverse impact of “wind farms” on environmental, ecological, scenic, and property values.  Some of the concerns are noise, lighting, strobe effects of spinning blades, bird kills, impact on telecommunications, and public health and safety (e.g., blade and ice throws) may be less for an offshore facility but should be identified and evaluated.

G.
Measures that Should be Taken to Protect the Public Interest before a Permit is Granted

The foregoing discussion identifies a number of matters that should be taken into account by the Corps of Engineers as it evaluates Winergy’s application and prepares its Environmental Impact Statement and Statement of Energy Effects (E.O. 13211).  For example, the COE should:

1. Recognize the full, true cost of electricity produced by the proposed “wind farm” and the distribution of those costs among the “wind farm” owner, taxpayers, and electric customers.

2. Recognize that Winergy LLC may not be the real intended owner and operator of the planned facility and may not retain ownership of a COE permit, once it is granted.
3. Recognize that the owner of a “wind farm” will have strong incentives to sell or abandon a  “wind farm” once tax subsidies are fully used, which is a shorter period than is usually assumed as the lifetime for such facilities.

4. Recognize limitations of the Limited Liability Corporation (LLC) form of organization from the standpoint of protecting the public interest.  Such organizations may have few assets and their investment in facilities may be heavily leveraged. 

5. Obtain a cash bond to cover the full costs of removal of facilities and restoration of the area at end of useful project life or at the time of abandonment.  The title to that cash bond should be vested in some third party so that it does not become a part of the assets of the LLC or other “wind farm” owner in the event of insolvency or bankruptcy that would be distributed to creditors.

6. Require that the “wind farm” owner agree in advance to be responsible for the full cost of all  backup electric generation, all costs of additions to transmission capacity, and all costs imposed on transmission and grid management by the intermittent, highly variable and often unpredictable output from wind turbines.  If the owner has arranged for others to absorb those costs, contracts demonstrating those arrangements should be provided and made public.

*          *          *

For your information, this analysis is provided as a public service and without charge by Glenn R. Schleede, Energy Market & Policy Analysis, Inc. PO Box 3875, Reston, VA 20195-1875; Phone: 703 709-2213; Email: EMPAInc@aol.com.  I am semi-retired after spending more than 30 years on energy matters in the federal government and private sector.  I now spend part of my time on self-financed analysis:

a. Government policies, programs and regulations that are detrimental to the interests of consumers or taxpayers.

b. Government or private programs and projects that are presented to the public, media, Congress and other government officials in a false or misleading way.

The views presented in this analysis are provided in my role as a citizen, consumer and taxpayer and are not on behalf of any client or other interest.

Glenn R. Schleede
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� A generating unit’s annual capacity factor is determined by dividing the electricity output in kilowatt-hours (kWh) by the units rated capacity (in kilowatts) times the number of hours in a year (8760, except leap years).


� This may overestimate slightly the potential output.  GE Wind’s Webster description of the GE 3.6 MW wind turbine suggests that the average capacity factor might be less than 30%


� Based on production data for 2001 reported by the US Energy Information Administration (EIA) and nameplate capacity rating of 1,732 MW.


� Based on 2001 production data reported by EIA and nameplate capacity rating of 1,353 MW.


� Based on 2001 production data reported by EIA and nameplate capacity of 1,828.7megawatts.


� GE Wind website: � HYPERLINK http://www.gepower.com/wind/en_us/ge_wind_energy/products/multimegawatt.html ��http://www.gepower.com/wind/en_us/ge_wind_energy/products/multimegawatt.html�, 11/14/02


� Winergy LLC website: � HYPERLINK http://www.winergyllc.com/porpoise_banks_2.shtml ��http://www.winergyllc.com/porpoise_banks_2.shtml� , 11/14/02


� Reuters News, “E.ON faces major grid costs as wind power grows,” November 14, 2002. A spokesman for E.ON, a German utility, is quoted as saying that “Due to the ongoing expansion of wind power generation,we will have to spend 550 million euros to expand our networks in the next 15 years.”  The article also states that “A recent study commissioned by E.ON shows that from 2016 it will also need to spend 850 million euros annually to invest in balancing power to iron out the often erratic contribution from wind generation, which is dependent on the weather.” 


� Harper, Scott, “Firm Wants to Plant Wind Farm,” Virginian-Pilot, November 8, 2002.


� Some development companies may serve as “fronts” for the intended owners, particularly in cases where the development is likely to face opposition or where the tactics used to obtain necessary approvals may be controversial.  If approvals are denied, the less visible developer could “fade away” and there is no need to reveal the real owner.  If the proposed “wind farm” is approved, the “real” owner could step forward and buy out the developer.


� GE Wind web site cited in endnote #6.





