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I. Introduction


On Thursday, February 25, 2010 the Committee on Environmental Protection will hold an oversight hearing on wind power opportunities and impediments in New York City.
II. Background

a. History of the use of wind power
Wind energy generation and use dates back at least two thousand years to the Chinese use of vertical axis windmills to pump water and grind grain.
 The ancient Persians, the Greeks and even pre-industrial Europe used wind power to irrigate crops and provide water for livestock.
  The first United States windmill was constructed in 1854 and in 1888 Charles F. Brush designed and erected the first wind powered electric generator in Cleveland, Ohio.
    The Brush windmill operated for twelve years and provided twelve kilowatts of power to the Brush home.  In 1927 Joe and Marcellus Jacobs opened a windmill factory in Minneapolis that would go on to produce thirty thousand small wind turbines, some of which continued to run for many years, both in rural areas and in remote locations such as, Africa and the Byrd expedition to Antarctica.  Other manufacturers also produced wind turbines including Aermotor Windmill, still in business, which boasts windmill production in excess of 800,000 units since 1888.


Windmills were largely used in rural areas to generate electricity but with the Rural Electrification Authority projects of the 1930’s  and low fossil fuel prices, electric power from wind turbine generation fell into disuse.
 However, with the advent of the oil crisis of the 1970s, resurgence in interest in alternative and renewable energy and the desire of many people for a self-sufficient lifestyle proved to be a boon for wind development.
 By the 1980s, California became the first state to provide tax rebates for ecologically harmless power generation technologies, including wind power.
 In 1992, the federal government enacted a production tax credit for wind producers.

b. American Appetite for Energy
America has an insatiable appetite for energy.  We have a twenty-one million barrel a day oil habit and we consume twenty five percent of the world’s annual oil production.
  According to the United States Energy Information Administration, energy consumption is expected to grow by fourteen percent between 2008 and 2035
and our fossil fuel consumption is expected to grow to twenty-two million barrels per day by 2035 even as our use of biofuels increases.   Energy-related carbon dioxide emissions are expected to continue to grow at three percent per year, assuming no new policies to further reduce CO2 emissions.
 Furthermore, electricity consumption is expected to grow by one percent per year.  However renewable power generation is expected to show the strongest growth by 2035 increasing from a total of nine percent of total energy generation to seventeen percent of total energy generation.
  This growth in renewable power generation is increasingly important given the scientific evidence linking fossil fuel combustion to respiratory and cardiac diseases.
 
c. Disadvantages of Fossil Fuel use and Advantages of Renewable Energy Technologies
Use of fossil fuels comes with certain disadvantages.  Reliance on oil is not sustainable since fifty-seven percent of oil used in the United States is imported from other countries.  Furthermore, world oil production peaked in 2005 and has declined ever since.
  Reliance on coal is not sustainable because while we have large reserves of coal, it is the single largest source of air pollution in the United States.
 Coal plants are also approximately forty times more carbon intensive that wind technologies. Reliance on natural gas creates air pollution and is carbon intensive as well.  While our need for electric energy is undeniable, traditional fossil fuel power plants are responsible for three- fourths of the sulfur dioxide emitted, one-third of the carbon dioxide and nitrogen oxide emissions and one-fourth of the particulate matter and toxic heavy metal emissions in the nation.
 A study by the Harvard School of Public Health found that just two coal fired power plants may be responsible for an estimated forth three thousand asthma attacks, seventeen hundred and ten emergency room visits and one hundred and fifty nine deaths per year.

In urban areas like New York City, there is a six percent increased risk of cardiovascular disease and an eight percent increased risk of lung cancer associated with air pollution from fossil fuel combustion.
 Fetal exposure to polycyclic aromatic hydrocarbons from mobile sources is associated with low birth weight in babies and increased future risk of asthma.
 Fossil fuel combustion is also associated with increased greenhouse gases which will ultimately increase human suffering.  

On the other hand, air emissions from renewable technologies including wind technologies are negligible because no fuels are combusted in the process according to the Environmental Protection Agency.  Wind technologies do not discharge any water or produce any solid waste while creating electricity.
 Wind technologies also do not produce greenhouse gases.  As these technologies do not create any air pollution there will be substantial environmental benefits from employing wind technologies in New York City where air quality has such a large impact on respiratory and cardiopulmonary disease. 

III. How Wind Energy Systems Work
When radiation from the sun heats the Earth’s surface at different rates, wind is created.  The warm air that is produced from faster heating rises and that allows the cool air to flow in and replace it, creating wind.
  While different geographic areas have different wind resources, areas with constant wind speeds are most suitable for wind energy generation. The Department of Energy and the National Renewable Energy Laboratory have developed national maps that indicate the suitability of different areas for wind energy generation.
 These maps indicate that New York City and Long Island have suitable wind resources while the wind resources off the southern coast of Rockaway are exemplary because a minimum of wind speed of five miles per hour is needed to produce electricity and the maps indicate that New York City wind speeds range from terrestrial speeds of 6 mph to 10 mph off-shore.

The terms wind energy or wind power describes the process by which the wind is used to generate mechanical power or electricity. Wind turbines convert the kinetic energy in the wind into mechanical power. This mechanical power can be used for specific tasks, such as grinding grain or pumping water or a generator can convert this mechanical power into electricity.
A wind turbine works in the opposite way that a fan works. Instead of using electricity to make wind, like a fan, wind turbines use wind to make electricity. The wind turns the blades, which spin a shaft, which connects to a generator and makes electricity.
 Wind turbine designs may have either a horizontal axis or vertical axis
 with horizontal axis designs used in most commercial applications.  Utility scale wind turbines would typically start at 100 kilowatts.  Smaller application would typically be below 100 kilowatts.

IV. Wind Turbine Basics and Applications
The ability to generate electricity is measured in watts. Watts are very small units, so the terms kilowatt (kWh, 1,000 watts), megawatt (MW, 1 million watts), and gigawatt (pronounced "jig-a-watt," GW, 1 billion watts) are most commonly used to describe the capacity of generating units like wind turbines or other power plants.
Electricity production and consumption are most commonly measured in kilowatt-hours (kWhh). A kilowatt-hour means one kilowatt (1,000 watts) of electricity produced or consumed over a period of one hour. One 50-watt light bulb left on for 20 hours consumes one kilowatt-hour of electricity (50 watts x 20 hours = 1,000 watt-hours = 1 kilowatt-hour).
The output of a wind turbine depends on the turbine's size and the wind's speed through the rotor. Wind turbines being manufactured now have power ratings ranging from 250 watts to 5 megawatts (MW).
Example: A 10-kWh wind turbine can generate about 10,000 kWh annually at a site with wind speeds averaging 12 miles per hour, or about enough to power a typical household per year. A 5-MW turbine can produce more than 15 million kWh in a year--enough to power more than 1, 400 households.
 The average United States household consumes about 10,000 kWh of electricity each year
.  The average one bedroom apartment in New York City uses approximately 4,000 kWh of electricity annually. 
Example: A 250-kWh turbine installed at the elementary school in Spirit Lake, Iowa, provides an average of 350,000 kWh of electricity per year, more than is necessary for the 53,000-square-foot school. Excess electricity fed into the local utility system earned the school $25,000 in its first five years of operation. The school uses electricity from the utility at times when the wind does not blow. This project has been so successful that the Spirit Lake school district has since installed a second turbine with a capacity of 750 kWh at the same school.

Most wind turbines in use today range from less than 1kWh to 5MW in nameplate capacity.  Nameplate capacity rating refers to a turbine’s peak energy output. There are three major categories of wind turbine: Utility Scale (Large Turbines), Architectural, and Residential (Small Turbines).
Utility scale wind turbines (Large Turbines) are wind turbines with a nameplate capacity rating of 100kWh to 6MW.  Today’s utility-scale wind turbines produce enough energy for 300 to 600 typical United States households per turbine, are down for maintenance less than 2% of the time, and have a typical rotational speed of approximately 15 revolutions per minute (“RPM”).
  This would, to some extent, depend upon the strength of the wind.  Due to the slowing effect on the air around them each wind turbines, in a wind farm, each turbine has to be placed ten times their width apart.

Architectural wind turbines are a fairly recent innovation.  This technology differs from the other two categories in that the turbines are not mounted on poles.  The units mount directly onto the parapet of a building and are positioned to take advantage of wind movement which escalates as it hits the face of a building and rises.  The forerunner in this technology is a company called AeroVironement and they have recently done a 12 kWh pilot project located in Flushing with the New York City Department of Buildings.  Installations are lightweight at 200 lbs per unit and scalable beginning at 6kWh on the same building.  The units also feature a bird screen.  These systems are primarily installed in groups of six units or more.  The turbines begin producing electricity at a wind speed of 5 mph and can withstand wind gusts of up to 120 mph.  This type of wind turbine is appropriate to supplement the electricity needs of larger buildings.  They are not intended for residential application due to their size.
Residential scale wind turbines (small turbines) are proliferating in the marketplace based upon the fourth quarter report of the American Wind Energy Association which showed a 39% increase in growth in 2009 alone with many companies producing proprietary designs which range from less than 1 kWh to 100 kWh.  Individual household energy usage varies widely dependent upon a number of factors including household size, property square footage, the energy efficiency of a structure, and regional weather patterns/wind conditions. The Edison Electric Institute estimates that a typical American family occupying a 2,330 square foot house uses 1.3 kilowatts per hour of electricity or approximately 11,388 kilowatts of electricity a year.  Most wind energy study groups and residential wind turbine manufacturers agree that a typical home would need a wind turbine with a capacity of somewhere between 5 and 15 kilowatts to meet its energy requirements. There are a number of residential turbines on the market that can produce such capacity. Small wind energy systems cost from $3,000 to $5,000 for every kilowatt of generating capacity, or about $40,000 for a 10 kilowatt system (installed) according to the American Wind Energy Association.
  A 1 kWh wind turbine in New York City would produce approximately 1,000 kWh of electricity in a year with a sustained wind of 6mph, which is the average wind speed in New York City as indicated by the National Renewable Energy Laboratory data and wind maps.  Such a unit would provide approximately one quarter of the energy needs for the average one bedroom apartment in the city.
V. Statutory Authority and Incentives
New York State ranks seventh in the country in installed wind capacity
 and New York State’s wind energy portfolio is growing rapidly. Governor David Paterson is a strong supporter of efforts to reduce carbon emissions and, in August of 2009 issued an Executive Order creating a Climate Change Action Council that must develop to reduce carbon emissions eighty percent by 2050
.  With that ambitious goal, wind energy generation must be part of the portfolio.
No state law governs wind energy system siting and permitting.  However an electric generation facility exceeding eighty megawatts must receive a certificate from the Public Service Commission and the application for a certificate must include an environmental impact study and a statement demonstrating the facility’s consistency with the State Energy Plan.
 Siting and permitting a smaller facility is also likely to trigger review under the State Environmental Quality Review Act.   
New York State has enacted a renewable portfolio standard designed to increase the percentage of renewable energy generation to twenty four percent by 2013 using state incentive programs.  Utilities are encouraged by the Public Service Commission to provide twenty five percent of their energy from renewable sources by 2013
. New York further incentivizes wind energy project development by providing for an exemption from increases in real property value and thus real property taxes for the addition of wind energy systems for a period of 15 years.
  However municipalities and school districts may opt not to provide this exemption.

The federal government incentivizes wind system installation through the recently enacted American Recovery and Reinvestment Act of 2009.  This act provides an income tax credit of 2.1 cents/kilowatt-hour to utilities for the production of electricity from utility scale wind turbines.  It also provides an investment tax credit to help consumers to purchase small wind turbines for home, farm or business use.  Owners of small wind systems of 100 kilowatts capacity or less can receive a credit of thirty percent of the total installed cost of the system. Further in lieu of tax credits, where projects are not initially profitable, wind projects may qualify for a grant of up to thirty percent of the basis of the property’s value.
 

New York State also has a Code of Conduct for wind farm development drafted by the Office of the Attorney General and signed by more than ninety percent of the industry based upon the number of companies operating in New York State.  This code, developed for industry, prohibits conflicts of interest by municipal officers when approving wind farm development and specifically prohibits gifts, compensation, contingent compensation or honorariums to municipal officers and further requires public disclosure of any financial interest held by a municipal officer, enforcement and compliance and requires education and training respecting the Code of Conduct for employees of wind development companies.  Developers who violate the code of conduct are subject to a $50,000.00 civil penalty for the first offense and up to $100,000 for each subsequent violation.

While wind farm development has attracted the interest of the Attorney General due to the many complaints made about wind farm development proposals, the state Energy Office has exempted the owners or operators of small alternative energy production facilities for on-site residential use in residential dwellings of four or fewer units from the applicability of any rules and regulations pertaining to public health and safety of the State Energy Office.
 Similarly, New York State exempts qualifying energy conservation improvements to one to four family homes from real property taxation to the extent that the addition would increase the value of the home.
  

While New York State, through NYSERDA, provides an on-site small wind incentive rebate program for commercial, industrial, residential, nonprofit, schools, local government, state government, federal government, agricultural and institutional uses, those program funds are apparently fully committed.
 

The Long Island Power Authority (“LIPA”) offers a Wind Energy Utility rebate program for the commercial, industrial, residential, nonprofit, schools, local government, state government, federal government, agricultural sectors with a maximum incentive of sixty percent of installed cost or $56,000 for residential applicants, $135,600 for commercial applicants and $200,000 for nonprofit applicants.
  Unfortunately, neither Consolidated Edison nor National Grid offers these opportunities for New York City residents or businesses. 

Finally New York City has developed a guidance document governing renewable energy wind turbine assemblies.
   The Buildings Department guidance document provides a detailed procedure for wind turbine assembly product testing and pilot projects.
 However an expanded guidance document might facilitate more wind turbine installation.  For example, the protocol could be waived for turbines listed by the American Wind Energy Association, New York State Energy Research and Development Authority and the California Energy Commission or similar organizations which have reviewed the equipment and given their imprimatur to installation.  In addition, the protocol could provide for self certification of technology by the manufacturer according to the standards of the American Wind Energy Association Small Wind Turbine Performance and Safety Standard, the British Wind Energy Association Small Wind Performance and Safety Standard or the International Electro-technical Commission Standard IEC 61400-2.

VI. Environmental Impacts of Wind Energy Facilities  
Environmental impacts of wind power generation go far beyond traditional aesthetic concerns that have delayed or derailed a number of proposed off shore wind facilities such as the Cape Wind facility in Massachusetts proposed for Nantucket Bay and the Winergy project proposed to be sited on underwater lands off shore near Jones Beach.  

The Jones Beach Project was ultimately disapproved by the Long Island Power Authority because it would have been too expensive
 according to Kevin Law, Chairman of the Long Island Power Authority, but the project was vigorously opposed by environmentalists who feared that it would tarnish the Long Island shoreline. 

Avian impacts of wind energy projects also are the subject of significant concern, particularly among environmentalists. Wind energy facilities can adversely impact upon wildlife, especially birds, bats and their habitats.    As more facilities are built, the cumulative effects of this industry may initiate or contribute to the decline of some wildlife populations. 
  As a result of the potential impacts upon wildlife, the United States Fish and Wildlife Service has developed an Interim Guidance for avoiding and minimizing wildlife impacts from wind turbines.  The interim guidance sets forth procedures for site evaluations, to assess and monitor wildlife impacts and protocols to rank potential terrestrial wind energy development sites by wildlife impacts.

Bird and bat collisions with wind turbine blades result in avian mortality and as such implicate the Migratory Bird Treaty Act (“MBTA”).
  The Migratory Bird Treaty Act establishes a federal prohibition on pursuing, hunting, taking, capturing or killing any migratory bird unless permitted by regulations.
 It is a strict liability statute that does not require intent and the death of a single migratory bird is sufficient to constitute a violation of the act
.  However the United States Fish and Wildlife Service, which is charged with the responsibility of enforcing the act, protects migratory birds through investigation and enforcement as well as partnerships with companies, industries and individuals who wish to “eliminate their impacts on migratory birds”.
  As such there has never been a successful prosecution of a violation of the Migratory Bird Treaty Act as a result of the operation of a wind farm and there has only been one attempt at prosecution as a result of the operation of a wind farm.
 

The Endangered Species Act (“ESA”) also has applicability to wind energy generation.  Enacted to preserve plants and wildlife in danger of extinction, the Endangered Species Act makes it illegal to harass, harm, take or kill a listed species.  In this context, “take” means capture or kill.  However, permits for "incidental take" can be obtained from the Fish and Wildlife Service for “taking” which would occur as a result of an otherwise legal activity, such as construction of wind turbines, and which would not jeopardize the species.
 Section 10 of the ESA allows for the development of "Habitat Conservation Plans" for endangered species on private lands. This provision would assist private landowners in incorporating conservation measures for listed species with their land and/or water development plans. Private landowners who develop and implement an approved habitat conservation plan can receive an incidental take permit that allows their development to go forward.
  

Violation of the Endangered Species Act can lead to penalties of up to $25,000 per violation and criminal penalties are also possible.
 The Endangered Species Act also provides for citizen suits.
  There are several bats listed as endangered or threatened species under the act.
 Finally, the Bald and Golden Eagle Protection Act also has applicability to the siting of wind turbines.  This federal statute, also enforced by the United States Fish and Wildlife Service, makes it unlawful to take a golden or bald eagle.

Modern wind turbines typically result in one to two incidents of bird mortality by collision per turbine per year.
 While this might amount to fewer bird mortalities than results from fossil fuel facilities
 or the siting of buildings or structures, good siting practice should include a Phase 1 Avian Risk Assessment to assess the risk of collision and habitat impacts upon birds and bats.
 Moreover, sites that lie in heavily used bird migration paths may not be appropriate for wind power.

New York City lies directly in the path of the Atlantic Flyway, a heavily used bird migration path.  For example, over two hundred and seventy species of migrating birds have been observed in Central Park.  On a single day in the Bronx, one thousand broad-winged hawks were observed and at the Jamaica Bay Wildlife Refuge, flocks of more than ten thousand tree swallows stop on their way to the Carolinas in the Fall.  Bald Eagles are also routinely seen in New York City and forty-eight appeared at Belvedere Castle on a single day based upon observations by HawkWatch, a not-for-profit organization  that specializes in monitoring raptors. 
 Therefore wind energy generation presents unique challenges for New York City. 

Another potential environmental concern is ice throw from wind turbine blades.  Ice throw, while it can occur under certain conditions, is usually of little danger. Setbacks typically used to minimize noise are sufficient to protect against danger to the public. Ice buildup slows a turbine's rotation and will be sensed by the control system, causing the turbine to shut down. A recommended setback in cold climates is 1.5 x hub height + rotor diameter.
 Wind turbine facility siting in New York City might also trigger review under the State Environmental Quality Review Act or the City Environmental Quality Review Act. In addition to the previously mentioned requirements, the Federal Aviation Administration must issue a no-hazard determination for the combined height of a commercial wind turbine and its rotors.
 The Federal Aviation Administration will also require warning lights for a commercial wind turbine facility.

Despite the plethora of applicable laws wind energy installation offers New York City an opportunity to reduce air pollution in a City with some of the nation’s highest asthma and respiratory disease rates, to reduce utility bills in an area where the residents pay the highest electricity rates in the nation and an opportunity to reduce greenhouse gases in a way the fossil fuel use never will.  Furthermore, New York City has the wind resources to make this achievable.   
VII. Wind Resources in New York City

The National Renewable Energy Laboratory (NREL) publishes maps showing average wind speeds throughout the United States, and estimates that areas with average wind speeds of approximately 6.5 miles per hour or greater at a height of 80 meters above ground level have potential for wind energy development.
 Figure 1, below, shows that average wind speeds in many areas of New York City fall between 6 and 7 miles per hour at 80 meters above ground level. Wind speeds vary greatly on small scales, meaning that each site must be assessed individually to assess the wind potential for a particular location, but this map provides a rough idea of where wind speeds are greatest in New York City. Figure 2 shows average wind speeds at a 50 meter height, and demonstrates the potential for offshore wind development.
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Figure 1. Average Wind Speeds at 80 meters. Source: National Renewable Energy Laboratory.
[image: image2.emf]
Figure 2. Average Wind Speeds at 50 Meters. Source: National Renewable Energy Laboratory.
VIII. Current and Proposed Wind Energy Projects in New York City
A small number of wind projects have already been developed in New York City, with many more in the planning stages. Completed wind projects include rooftop-mounted wind turbines at the Brooklyn Navy Yard and on a residential development in the Bronx. The Navy Yard’s turbines, installed on a new industrial building that was opened in April of 2009, were the first rooftop-mounted turbines in operation in New York City, and are used to power the common areas of the building.
 The turbines on The Eltona, an “affordable” residential rental development in the Melrose neighborhood of the Bronx, are the first turbines to be installed on a residential building in New York City.
 While some wind projects have been successfully completed, such projects remain relatively rare.

In August of 2008, Mayor Bloomberg announced a Request for Expressions of Interest (RFEI) in the development of innovative renewable energy generation projects in New York City.
 Because many responses to the RFEI were related to wind projects, the New York City Economic Development Corporation committed to launching an Urban Wind Demonstration project. By identifying appropriate sites, testing performance and safety, and assisting building owners with permitting and small amounts of funding, EDC has expressed its intention to foster a market for small-scale wind turbines, and expects that between 5,000 and 10,000 projects will be completed over the next decade.
 In addition to these small-scale projects, a public-private partnership known as the Long Island, New York City Offshore Wind Farm Partnership is attempting to site and build a wind farm off the coast of the Rockaway Peninsula that would be capable of generating 700 MW of wind power.
 Members of the partnership working on this project are: Con Edison, the Long Island Power Authority, the New York Power Authority, the New York City Economic Development Corporation, the New York State Research and Development Authority, the Port Authority of New York and New Jersey, and the Metropolitan Transportation Authority.

IX. Impediments to Wind Energy Installation in NYC
The United States leads the world in new wind installations.
 However, despite its obvious environmental benefits, wind power still provides less than one percent of the nation’s current energy needs
, in part because barriers to more wind development delay and prevent increased use of wind energy.  For example, wind energy is only slightly more expensive than traditional fossil fuel but the pricing of wind does not reflect its environmental benefits, and the pricing of fossil fuels does not reflect its environmental detriments.  A sustainable pricing structure would reflect the benefits to society of renewable energy generation and impose the true costs for fossil fuel use.  Similarly, the subsidies for fossil fuel or other nonrenewable fuel use dwarf the subsidies for wind energy generation.  A study by the Renewable Energy Policy Project found that from 1943 through 1999, cumulative federal government subsidies to electricity generating technologies totaled 151 billion dollars, including tax credits and incentive payments for renewable energy and nuclear liability limitations.
  Of those subsidies, the nuclear industry received 145.4 billion while photovoltaic and solar received 4.4 billion and wind energy received just 1.4 billion dollars.
   


Another impediment is that many of the parts needed for wind energy projects are manufactured in other countries.  According to the February 12, 2010 issue of Renewable Week, the first one billion dollars in federal stimulus awards to wind energy companies went to companies located abroad.  We need to facilitate wind incubators and businesses here in New York City to generate the manufacturing jobs where the market is.


Community opposition to visual impacts of wind turbines and to noise is also an impediment to wind energy installation.
  Community complaints range from dangers to birds, sleep disturbances, depreciation of land value and even dust.


Another impediment is burdensome state governmental policies.  The New York Public Service Commission (“PSC”) was featured in the January issue of North American Windpower for its recent policy requiring wind projects greater than eighty megawatts to conduct studies to determine if the output would constrain or curtail other generating resources already in operation.
 Advocates believe that the PSC’s action will limit wind development, and since it is only being applied to renewable energy, they believe that it is discriminatory.
  The Alliance for Clean Energy New York, a regional partner of the American Wind Energy Association, has called for a re-hearing of the order according to its Executive Director.
  The studies are estimated to cost between $250,000 and $500,000 and to take from six to eight months to finish
.


The future for energy use in America is renewable energy including wind power and there is no way to achieve our aims of good environmental quality and abundant energy for our lifestyles with continued fossil fuel use.  If wind energy project installation gradually increases from 3 GW per year to 16 GW annually, we could obtain twenty percent of our energy from wind by 2030
.  That kind of commitment to wind could result in 600,000 new jobs, reduce 825 million tons of CO2 and avoid $43 billion dollars in indirect costs, like illnesses or deaths, to society
.  


New York City needs to increase renewable energy generation, including wind, to improve air quality, protect public health, create jobs and diversify our sources of electricity generation.  All existing utility scale energy generation in New York City uses fossil fuels. With today’s public hearing, we begin a serious discussion of increasing wind and other renewable energy generation in one of the largest markets in the nation.
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