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Over the past five years, wind turbine technology has advanced significantly. With taller towers and
longer blades, wind farm developments have been proposed all across the southeast. Prior to this
newer technology, only a few areas in the region were considered economically viable for
development; however, the new turbine technology has significantly expanded the region for
economically viable wind farms. This report is designed to evaluate the benefits of wind energy,
provide an overview of potential Tennessee siting processes, and provide resources regarding wind
energy research and siting information for decision-makers.
The Tennessee Valley Authority (TVA) has some of the
most rigorous environmental assessment requirements of
any electric utility in the south. In 2001, TVA conducted an
environmental assessment for a proposed utility-scale wind
farm. After extensive review by the TVA, the project
received its federally required approvals. In 2004, the
Buffalo Mountain wind farm near Oliver Springs,
Tennessee became the first operating utility-scale wind
farm in the south. The Buffalo Mountain wind farm has
been in operation for over a decade, without significant
negative impact. The project has also provided hundreds of
thousands of dollars in local economic benefits. Since that
time, turbine technology has vastly improved, costs have
declined, and environmental assessment methodologies
have improved.

“To address the need for
additional low or zero carbonemitting generation beginning in
the 2011 to 2012 time frame and
for up to 20 years thereafter, the
TVA Board recently authorized
the purchase of as much as 2,000
MW of renewable and clean
energy. TVA plans to have half of
its power supply from clean and
renewable energy sources by
2020.”1 – TVA 2010

Wind power is low-cost energy. Most states in the southeast, including Tennessee, have no
requirements to purchase clean, renewable energy. Without an energy buyer, a wind farm will not be
constructed. Buyers are not forced to purchase wind energy if costs are too high. For most wind
farms to be constructed, a utility or company must voluntarily decide to purchase the energy output
from a proposed wind farm prior to that wind farm’s construction. Utility companies across the
southeast, including Alabama Power, Arkansas Electric Cooperative Corporation, Georgia Power,
the Tennessee Valley Authority and others are voluntarily purchasing significant quantities of wind
energy because wind energy is inexpensive. According to Lazard Associates, a financial advisory
firm, wind power prices have declined by over 60% in the past five years and prices now rival other,
older power plants.1
Wind farms emit no harmful air pollution to generate electricity. The American Lung
Association “supports the use of clean energy, such as solar power, wind energy and geothermal
energy technologies because these sources of energy can greatly reduce the amount of unhealthy air
pollution released into the atmosphere each year.”2 A report completed by the Department of
Energy shows that if the United States receives a significant portion of its power from wind energy,
the country could save at least $52 billion annually in health-related costs due to reduced pollution.3
There is no credible, peer-reviewed scientific studies that show that wind turbines cause harm to
human health.
Reasonable regulation can mitigate perceived impacts, while preserving the benefits of wind
energy. Federal guidelines, regulation and processes exist regarding military protections, aviation
considerations and wildlife protections. Oklahoma has installed thousands of megawatts of wind
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power capacity, and enacted clear wind farm siting rules and requirements. Model ordinances for
Georgia, Kentucky, North Carolina and Tennessee all provide strong protections for local
communities, while also allowing wind farm development.
Despite the availability of clear, fair and expertly-developed regulatory regimes, some proposed
regulations (such as excessive setbacks and exceptionally low sound limits) are designed specifically
to prohibit wind farm development. Such hostile regulatory proposals are rarely crafted accidentally;
multiple anti-wind energy tactics are frequently disguised and paired together to ensure a ban by
overregulation.
With new turbine technology, proposed wind farms projects are starting to emerge across the
southeast. This clean, low-cost form of renewable energy can bring many economic benefits to the
region. While the rest of the South is playing catch up, Tennessee has been harnessing wind power
for over 10 years. The Buffalo Mountain Wind Farm is the southeast contains 15 turbines (total of
27 megawatts) and is located near Oak Ridge, Tennessee. The project was developed by Invenergy
and provides power to Tennessee Valley Authority customers (TVA). The wind farm produces
enough energy to power 3,400 homes a year. Buffalo Mountain is embraced by the surrounding
community and even highlighted as one of the most visited attractions for Windrock Park.
Additionally, TVA purchases and imports over 1,200 MW of wind power.
Wind Energy Siting and Development Process
Wind developers spend several years evaluating a site prior to construction and operation.
Developers study the wind resource, evaluate permitting processes, conduct environmental
assessments and identify access to transmission lines. Developers interested in selling power to the
Tennessee Valley Authority (TVA) are required to go through the Federal National Environmental
Policy Act (NEPA) process, an extensive review process that evaluates the proposed projects impact
on human and natural resources before the wind farm is approved. Wind developers also must seek
review and approval from the Federal Aviation Administration, like other tall structures (such as
cellphone towers and buildings), to ensure aircraft and radar safety.
National Environmental Policy Act Review
The National Environmental Policy Act (NEPA) requires federal agencies to evaluate environmental
effects of proposed actions prior to making decisions.4 In an effort to find the most beneficial siting,
the NEPA process evaluates multiple alternatives to a proposed action, using the latest scientific
evidence. As such, the NEPA process is likely to be more thorough than setting specific ordinance
limitations. As a federal entity, TVA follows the NEPA process for all new sources of power
generation, including wind energy facilities.5 In 2001, TVA issued a request for proposals for a new
wind energy project. As part of that process, TVA followed the NEPA process and evaluated
potential impacts with regards to environmental and social issues, as well as potential alternatives. In
April 2002, the Final EA was approved and the Buffalo Mountain Wind Energy Center project
became operational in 2004. For nearly thirteen years, no major problems have been reported.
Wind Energy Siting Model Ordinances
The United States’ Department of Energy’s Office of Energy Efficiency and Renewable Energy,
worked with numerous stakeholders throughout the southeast to identify regulatory practices for
wind energy siting. As part of these efforts, several “model ordinances” were developed for Georgia,
North Carolina as well as Kentucky and Tennessee. The model ordinances cover a breadth of issues
related to wind energy siting including setbacks, sound level limits, shadow flicker, decommissioning.
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These model ordinances provide sensible regulations, while allowing responsible wind farm
development to continue.
While not all counties in Tennessee are allowed to develop their own zoning rules, in 2016, Gibson
County, Tennessee passed its own ordinance regulating wind farm development. The ordinance
covers issues such as setbacks, fencing, television reception, turbine safety data and
decommissioning.6
Wind Energy Siting Studies
A general review of existing siting regulation nationally does not accurately capture “best practices”
associated with wind energy siting practices. For instance, some states or local municipalities have
instituted exceptionally strict and overly restrictive policies that are specifically designed to
effectively prohibit wind farm development. Some of these restrictive policies include exceptionally
far setback distances (perhaps greater than 2x turbine height) or sound limitations (such as below 45
dB(A)). In many of those instances, regulations have been promulgated without any adequate expert
survey or peer review, setting arbitrary limits specifically to eliminate wind farm development. As a
general rule, siting restrictions should focus on resolving issues, not industries. According to the
National Association of Regulatory Utility Commissioners, “Windparks should not be singled out
for special noise criteria. Siting and zoning can apply noise criteria, but noise limits should apply
equally to all sources.”7
The National Conference of State Legislatures issued a report in November 2016 regarding state
legislative approaches to wind energy facility siting. The report notes that “In 25 states, the siting of
wind facilities require approval by state or local government bodies depending on size while five
states reserve the power to regulate the siting of all wind facilities, regardless of size....Local
governments in 20 states have substantial autonomy to regulate the siting of wind facilities, with 15
of those states having no process or legislation specifically addressing wind facilities.”8
Wisconsin Statute “§ 196.378(4g)(e) directs the [Wind Siting] Council to provide a report on
pertinent peer-reviewed literature of the effects of wind energy systems on human health to the
Commission and the Wisconsin State Legislature, every five years." In 2014, the Wisconsin Wind
Siting Council conducted rigorous peer-reviewed literature analysis and wrote that, ”The majority of
the members concluded that given appropriate siting measures, including 50/45 dB(A) day/night
noise limits, 1,250-foot wind turbine setback, and less than 30 hours of shadow flicker per year for
nonparticipating residences, it is reasonable to conclude that adverse health effects would be unlikely
to occur.” The report includes a summary of national wind siting policies of all fifty states.9
In 2012, the Massachusetts Departments of Environmental Protection and Public Health published
a study on the potential health effects of wind energy facilities. The study, developed by experts
from academic institutions found that, "There is insufficient evidence that the noise from wind
turbines is directly (i.e., independent from an effect on annoyance or sleep) causing health problems
or disease. Claims that infrasound from wind turbines directly impacts the vestibular system have
not been demonstrated scientifically.”10
In 2012, the National Association of Regulatory Utility Commissioners (NARUC) published a study
for the Minnesota Public Utilities Commission with funding from the United States Department of
Energy.11 The NARUC document includes a summary of state wind siting and zoning practices. The
report also outlines legitimate siting considerations, as well as examples of excessive wind energy
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facility siting, often touted by anti-wind groups including “AWEO (www.aweo.org), Industrial Wind
Action Group (www.windaction.org), and National Wind Watch (www.windwatch.org).”
In 2008, the American Wind Energy Association (AWEA) published its Wind Energy Siting
Handbook.12 The Handbook was developed via a multi-stakeholder process that endeavored to
provide scientifically-sound siting standards for all wind energy development. As such, it provides an
excellent overview of wind farm siting considerations as well as typical project development
activities. Several federal permitting requirements are also covered.
Wind Farms Generate Significant Local Benefits
• Municipalities with wind farms frequently use the additional tax revenue for improvements
to fire departments, police departments, schools, roads or government operations.
• Over the past three years, the fifteen wind turbines at the Buffalo Mountain wind farm in
Anderson County have provided over $375,000 in county taxes.
• After the Buffalo Mountain wind farm was installed, the Anderson County Commission
decided to reduce total residential/commercial property tax rates.
• North Carolina’s recently completed Amazon Wind Farm is expected to generate $250,000
in property taxes in 2017 for Pasquotank County. The Amazon Wind Farm is now the
largest taxpayer in both counties the turbines are located in.
Wind power provides significant economic benefits to local communities. In addition to lowcost energy, wind farms generate jobs and local revenue. Based on analysis from the National
Renewable Energy Lab’s Jobs and Economic Development Index model, for every one megawatt of
wind power capacity constructed in Tennessee, approximately 4.8 direct, indirect and induced jobs
are created. Wind farm construction requires significant quantities of material that can be sourced
locally. In addition to construction and ongoing operations jobs, wind farms pay land lease payments
to the local land owner. Land lease payments assist private landowners in retaining their private
property, while a significant amount of land is still useful for its initial purposes.

National Renewable Energy Lab 200913
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Wind Farms Attract Tourists
• The Anderson County, Tennessee Trustee’s website
prominently displays images of the Buffalo Mountain
wind farm.14
• The Buffalo Mountain project is highlighted as one
of the “most visited attractions” for nearby Windrock
Park, which is nationally acclaimed as the country’s
largest private riding park for off-highway vehicles
(OHV), all-terrain vehicles (ATV), and dirt bikes.
• In Atlantic City, New Jersey, the city’s five wind
turbines draw some 15,000 visitors per year to the
wastewater treatment plant where the turbines are
installed.15
• In California, people pay $35 to go on a 90-minute
tour of wind farms near Palm Springs.16
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Wind Farms Can Be Protective of Wildlife
• Wind energy is a clean energy resource that is far less harmful to birds than the energy it
displaces. Major wildlife nonprofit organizations like the National Wildlife Federation,
Audubon Society and others support well-sited wind farms.
• A study provided by New York State Energy Research and Development Authority
concluded that wind energy does not create a population-level threat to birds and, “nonrenewable electricity generation sources, such as coal and oil, pose higher risks to wildlife
than renewable electricity generation sources, such as hydro and wind.”17
• The wind industry uses the federal Fish and Wildlife Service’s Land-Based Wind Energy
Guidelines to minimize and mitigate impacts on wildlife.18
• Through extensive and transparent ecological impact studies, the wind industry works to
ensure that wind farms are sited in locations that will have low impacts on migrating birds
and endangered species. The industry is continuing development of new technologies and
operation methods that further minimize harm to birds and other wildlife.
Wind energy is a net positive benefit for wildlife. Major wildlife nonprofit organizations, such as
National Wildlife Federation, Audubon Society and others support well-sited wind farms. A study in
Energy Policy, found that fossil-fueled power plants, on a per unit of energy basis, are estimated to
kill 17 times more birds than wind energy.19 So for every megawatt hour of electricity from a wind
farm that replaces fossil fuels, seventeen times as many birds may be saved. Another study provided
by New York State Energy Research and Development Authority looked at six electricity generation
types and their impacts on vertebrate wildlife. The research concluded that wind energy does not
create a population-level threat to birds and, “non-renewable electricity generation sources, such as
coal and oil, pose higher risks to wildlife than renewable electricity generation sources, such as hydro
and wind.”20
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Wind Farm Sound Levels Can Be Mitigated
• Acceptable sound levels from wind turbines
are easily achieved and protect the public
from irritability and health impact.
• Generally, wind turbines have been compared
to refrigerators in terms of their relative
sound level of about 45 decibels, but can be
higher when wind speeds pick up, and lower
when wind speeds drop.21
• The wind, alone, is noisy. A study published
in 2011 found that as the wind speeds pick
up, so does the ambient noise level. Sound
levels of winds at approximately 7 MPH are
rated at about 36 decibels, while wind speeds
of 26 MPH can clock in at about 54
decibels.22
• The National Park Service (NPS) has
published a comprehensive national map of
ambient noise levels, indicating that
significant portions of the country have an
average sound level of approximately 40
dB(A) or higher. NPS actually incorporated
“wind power potential” in its mapping
exercise to account for the high levels of noise
caused naturally by the wind.23
• A report by the Wisconsin Wind Siting
Council in 2014, which involved extensive
peer reviewed studies, included
information that, “These conclusions
suggest that perceived adverse health
effects associated with wind turbines
are greatly influenced by an
individual’s perception or acceptance
of wind turbines rather than actual,
physiological effects.”24
• Wisconsin PSC has a turbine
regulation of “50 dB(A) day and 45
dB(A) night noise limits”
• If a proposed regulation is below 45
decibels (the EPA level for indoor
noise), it is likely that the proposing
regulator is not interested in permitting
wind farm development, but is instead
aiming to ban entirely by regulation.

EAR Inc., 2017

General Electric 201425
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Wind Turbine Shadow Flicker Can Be Mitigated
• Shadow flicker occurs when sunlight is blocked intermittently. It’s predictable, harmless, and
passes quickly. It lasts just a few minutes a day near sunrise or sunset.
• Shadow flicker dissipates quickly farther away from turbines, with fewer than 1% of hours
occurring with flicker beyond approximately 1,400 feet.
• Clouds and driving down a tree-lined road are other, natural occurrences of shadow flicker.
• According to a peer-reviewed scientific journal study, a study of 60 scientific peer-reviewed
articles, shadow flicker is “not likely to affect human health” and is regarded more as an
annoyance.26
• A study commissioned by the Massachusetts Departments of Environmental Protection and
Public Health found that according to scientific evidence shadow flicker does not pose a
health risk.27
• Wind development companies can help mitigate shadow flicker by planting shrubbery near
affected windows or providing curtains or shutters.
In 2015, the Australian National Health and Medical Research Council concluded that “there is
currently no consistent evidence that wind farms cause adverse health effects in humans.”28 In 2012,
Health Canada evaluated potential health effects associated with wind energy facilities.29 The
Government of Canada states that “[n]o evidence was found to support a link between exposure to
wind turbine noise and any of the self-reported illnesses (such as dizziness, tinnitus, migraines) and
chronic conditions (such as heart disease, high blood pressure. diabetes).”30

Thomas Priestly, Ph.D., CH2M Hill 201131
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Wind Farms Do Not Harm Property Values
• Multiple studies have shown that wind farms do not negatively affect property values.
• A peer-reviewed and journal-published study completed by the Lawrence Berkeley National
Laboratory has found that “neither the view of the wind facilities nor the distance of the
home to those facilities is found to have any consistent, measurable, and statistically
significant effect on home sales prices.”32
• A follow-up study published in 2013 stated that “Across all model specifications, we find no
statistical evidence that home prices near wind turbines were affected [...] There is no
statistical evidence that homes in either the PAPC [post-announcement, pre-construction] or
PC [post-construction] periods that sold near turbines (i.e., within a mile or even a half mile)
did so for less than similar homes that sold between 3 and 10 away miles in the same
period.”33
Wind farms do not harm property values. The Lawrence Berkeley National Laboratory published
a study in 2013 that evaluated the impact of wind farms on more than 50,000 home sales among 27
counties in nine states. The scientific analysis found that “no statistical evidence that home values
near turbines were affected in the post-construction or post-announcement/pre-construction
periods.”34 From 2003-2006, the appraised and assessed values for real property, personal property
and public utility property in Anderson County all increased each year.35 That information
corroborates the LBNL study.
Wind Industry Coordinates Closely with the Department of Defense
• The United States Department of Defense has established the Siting Clearinghouse, whereby
energy projects are evaluated for potential impact to military readiness and operations, and
local base commanders review any renewable energy project proposals near military
installations.36
• Wind farms and military bases have coexisted in proximity for years, like the Minot Air
Force Base in North Dakota and the Travis Air Force Base in California.
• There are currently 49,000 wind turbines in operation in the US, some within 25-30 miles
to military bases. There has yet to be an issue reported.
• No project opposed by the DOD has been built.
• The Federal Aviation Administration (FAA) conducts rigorous review of proposed turbine
placement, especially near flight paths and airports. Several federal agencies, including the
DoD, FAA, Department of Energy and National Oceanic and Atmospheric Administration
have established the Wind Turbine Radar Interference Mitigation (WTRIM) Working Group
to address any potential conflicts.37
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Arbitrary Wind Turbine Setbacks Harm Development
• The primary and most legitimate reason for wind turbine setback regulation is to protect
public safety in the rare event that an accident occurs.
• A setback distance of one to two times the wind turbine height from occupied buildings is
adequate to minimize potential impact to the public.
• Wisconsin’s Wind Council literature review concluded that “most states with wind siting
rules or model ordinances recommend setback distances between one and 1.5 times turbine
height…”38
• One way of banning wind farms by overregulation is by requiring extremely far “setbacks”
for wind turbines. For example, a ½ mile setback would require a property owner to possess
approximately 500 acres; however, the average farm in Tennessee is just 138 acres.39
Mandating a ½ mile setback for wind turbines is clearly an effort to eliminate wind farm
development and is not based on sound science.
Wind farms are safe power generation. Research conducted by DNV GL shows that the risk to
the general population from wind turbine accidents is extremely low – lower than other well-known
risks like being struck by lightning (1 in 1.2 million), being caught in a tornado (1 in 100,000), and
certainly lower than a fatal car accident (1 in 10,000 people per year). The risk associated from wind
farms is on the order of 1 in 10,000,000; however, even this risk is relative to distance from a wind
turbine. Beyond 250-300 meters (800-1000 feet) from a wind turbine’s base, the danger posed by a
wind turbine is virtually non-existent. Communities that receive additional property taxes from wind
farms (sometimes in the hundreds of thousands of dollars annually) can invest in safer roads, better
fire departments and equipment or community health centers to increase the general welfare, health
and wellbeing of the community. Shown below are relative acreage necessary based on various
setback limits.
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Federal National Environmental Policy Act Review Process

Source: American Wind Energy Association 200840
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Map of Existing Sound Levels
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