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Chapter 1 - Introduction 

 

 The Wind Energy Industry has grown rapidly over the last decade and new wind 

developments provide a large percentage of newly generated U.S. electricity each year.  

In the United States, the cumulative capacity of wind power has increased from 

approximately 3,000 MW in 1996 to 40,181 MW in 2010 (American Wind Energy 

Association [AWEA], 2011).  In 2010, wind generated electricity could power more than 

10 million homes and wind power provided 26% of all new U.S. electric capacity 

(AWEA, 2011)  More than 400 wind-related facilities across 38 states currently produce 

electricity (AWEA, 2011).   

 Wind energy development is relatively new and rapidly growing.  Therefore, 

many communities have a lack of knowledge on wind energy related issues and have not 

had an appropriate amount of time to update local zoning ordinances to include 

provisions for wind energy.  A community without provisions for wind energy in its 

ordinance cannot protect the interests of its residents and the environment.  A wind 

energy developer would have to follow state and federal regulations but these do not 

account for aspects unique to different communities. A successful ordinance would 

protect residents and the environment while ensuring that the developer can build a 

profitable and productive facility.  
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Allowing development of wind energy facilities allows for the generation of clean 

and renewable energy.  The largest percentage of energy generated comes from coal.  

Coal facilities emit harmful pollutants which degrades human health and the 

environment.  As coal becomes scarcer, the demand will rise causing the price to rise, 

which could potentially lead to an economic disaster and lack of energy.  An abundance 

of wind energy facilities and other renewable energy systems will reduce pollution and 

the potential of an economic crisis.   Wind energy facilities also support local economic 

development by creating construction and operation jobs.  Some facilities will also pay 

farmers a fee to construct turbines on their farmland.  Communities having ordinances 

with provisions for wind energy will reap the economic benefits of a wind farm while 

protecting residents and the environment.  



Chapter 2 - Research Method and Literature Review 

 

The purpose of this document is to determine appropriate wind energy 

development regulations that a community with areas suitable for wind energy should 

implement in its zoning ordinance.  Appropriate regulations will ensure that the 

ordinance protects the interests of residents and the environment while allowing a 

developer to build a profitable and productive wind facility.   

This document focuses on regulations applying to utility scale developments, 

usually wind farms with multiple turbines.  Ordinances should also include regulations 

for small-scale turbines which generally supply electricity for one property. 

This document references handbooks, articles, case studies, model wind energy 

ordinances, and wind energy ordinances from the Midwestern United States. Various 

sources, primarily handbooks and articles from the American Wind Energy Association 

(AWEA) and National Wind Coordinating Committee (NWCC), provided common 

impacts of wind facilities on community residents and the environment.  These sources 

also provided solutions for developers to mitigate impacts. 

This document refers to case studies documented by the NWCC throughout the 

text to demonstrate common community responses to wind energy impacts.  These 

studies include: the Blue Canyon facility in Comanche County, Oklahoma; Chanarambie 

facility in Murray County, Minnesota; Fenner facility in Madison County, New York; 
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Colorado Green facility in Prowers County, Colorado; Combine Hills facility in 

Umatilla County, Oregon; Desert Sky facility in Pecos County, Texas; Nine Canyon 

facility in Benton County, Washington; Rock River I facility in Carbon County, 

Wyoming; and the Whitewater Hill facility in Riverside County, California. 

Two model ordinances provided examples of regulations.  The Maine State 

Planning Office Model Wind Energy Facility Ordinance is a model wind energy 

ordinance written by the State of Maine.  The document states, “The intent of this model 

ordinance is to provide Maine municipalities an example as information for review, 

reference, and consideration, at their sole discretion, regarding potential approaches to 

local regulation of wind energy development. Provided for informational purposes only, 

this model ordinance does not and is not intended to render any legal advice.”  The Draft 

Model Ordinance For Siting Of Wind Energy Systems (WES) is a model wind energy 

ordinance written by the South Dakota Public Utilities Commission’s Tower Working 

Group.  The document consists of regulations from ordinances already in existence in 

South Dakota and is modified to address concerns of the utilities commission. 

Three ordinances implemented by counties in the Midwest also provided 

examples of regulations.   The White County Zoning Ordinance allows wind energy 

developments in agricultural districts and as a special exception in General Business 

Districts, Highway Business Districts, Light Industrial Districts, and Heavy Industrial 

Districts.  This ordinance has the most detailed set of regulations of the three Midwest 

ordinances.  The Meadow Lake wind facility developed by Horizon Wind Energy sits in 

White County, Indiana.  The Zoning Ordinance of Huron County allows wind energy 

developments in a Wind Energy Conservation Facility Overlay District within an 
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agricultural zone.  The Michigan Wind I facility and Harvest Windfarm facility sit within 

Huron County, MI.  The Pottawattamie County, Iowa Zoning Ordinance allows wind 

energy developments in agricultural production districts and riverfront districts.  This 

ordinance has the least detailed set of regulations of the three Midwest ordinances.   The 

Walnut Wind Project sits in Pottawattamie County, IA. 

 The following literature sources, in addition to the Maine State Planning Office 

Model Wind Energy Facility Ordinance and the Draft Model Ordinance For Siting Of 

Wind Energy Systems (WES,) provide recommendations for appropriate wind energy 

development regulations that a community with areas suitable for wind energy should 

implement in its zoning ordinance.  The Pennsylvania Department of Environmental 

Protection provides the Model Wind Ordinance for Local Governments to municipalities 

within Pennsylvania which addresses environmental impacts of wind turbines.  A 

partnership of development commissions and counties in Minnesota has issued the Model 

Wind Ordinance which address zoning issues which have previously arisen during wind 

energy development in Minnesota. 

This document includes the impacts of wind turbine facilities on cultural and 

historic resources, property values, safety concerning structural failures, safety 

concerning electricity, other safety concerns, water quality, vegetation, bats, birds, and 

other wildlife.  It also includes the impacts of turbine facility aesthetics, noise, and 

shadow flicker, and pollution on residents in a community.  Each chapter on impacts 

covers challenges, mitigation measures, regulations in analyzed ordinances, how to gain 

public support, and recommendations for appropriate regulations. 



Chapter 3 - Wind Turbines and Wind Resources 

 

Wind farms commonly have multiple wind turbines which each have a horizontal 

axis and two or three blades (U.S. Department of Energy – Energy Efficiency & 

Renewable Energy [EERE], 2011).  These turbines can range from 250 feet to 300 feet 

tall with rotator diameters of 60 feet to 100 feet or more (The Rockery Mountain Land 

Institute [RMLI], 2008).  Higher towers allow the turbine to capture more energy because 

wind speed increases with height (EERE, 2011). 

 Wind turbines generate renewable, clean energy.  Wind turns the blades of a wind 

turbine and the blades turn a shaft which converts kinetic energy into mechanical power 

(EERE, 2011).  The shaft connects to a generator which converts kinetic power into 

electricity (EERE, 2011).  Many other mechanical and electrical parts also exist within 

the turbine in order to insure that it functions properly (Figure 1, Table 1). 
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                     Figure I. Parts of a Wind Turbine (EERE, 2011) 

 

Table 1 

 

Parts of a Wind Turbine 

 

Part Function 

Blades Usually fiberglass.  Rotate when wind 

blows over them and causes them to lift 

upwards.  Pitched out of the wind to keep 

rotor from turning in wind too high or too 

low to produce electricity.  Attached to a 

hub. 

Rotor Consists of the blades and hub.  Runs the 

low-speed driveshaft.   

Nacelle Contains the low-speed shaft, high-speed 

shaft, generator, controller, and brake. 

Low-speed Driveshaft Runs the high-speed shaft. 

Gear Box Increases rotational speeds from 

approximately 30 to 60 rpm to 

approximately 1000 to 1800 rpm, the 

rotational speed required by most 
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generators to produce electricity. 

High-speed Shaft Runs the generator. 

Generator Produces electricity. 

Controller Starts the turbine when the wind speeds 

reach approximately 8 to 16 miles per hour.  

Stops the turbine when wind speeds reach 

approximately 55 miles per hour.  Damages 

will occur to the turbine blades move when 

wind speeds exceed 55 miles per hour.  

Brake Stops the rotator in emergencies. 

Anemometer Measures wind speed and transmits wind 

speed data to controller 

Wind Vane Measures wind direction and sends wind 

direction data to the yaw drive. 

Yaw Drive Orients the turbine properly with respect to 

the wind.  Keeps the rotor facing into the 

wind as wind direction changes. 

Yaw Motor Powers the yaw drive. 

Tower Supports the nacelle and rotor.  Usually 

tubular and made of steel or concrete.  

Most contain an access door and internal 

safety latter or elevator to gain access to the 

nacelle. 

 

Utility scale wind turbines can generate between 1.5 MW and 2 MW of electricity 

with appropriate wind speeds (Windustry, 2008). This amount of electricity can power 

between 500 and 1000 homes (Windustry, 2008).  One wind farm can have hundreds of 

turbines.      

Wind turbines can reach optimum efficiency in areas with high wind speeds over 

an extended period of time.  A wind developer or local planner can assess wind speeds 

using existing wind maps or a device which measures wind, an anemometer.  An 

anemometer can assess wind speed more accurately than a wind map because maps use a 

measurement from one spot to show wind speeds of a larger area (Windustry, 2008).  The 

U.S. Department of Energy has mapped wind resources in the U.S.  
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More than half of the U.S. has class 3 winds or better, which can power small 

utility wind turbines at an elevation of 164 feet (Windustry, 2008).  Developers usually 

choose to build wind projects class 4 or better to achieve optimum efficiency (Windusty, 

2008).  The following map shows wind class based on wind speeds for the United States. 

 

Figure II. Wind Resources in the United States (Kompulsa, 2011) 
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Wind speeds change depending on the year, season, time of day, and height above 

ground (Windustry, 2008).  The Earth’s terrain, bodies of water, vegetation, air pressure, 

air temperature, and obstacles such as buildings affect wind patterns and the speed of 

wind (EERE, 2011; Windustry, 2008). Wind blows most frequently from the west, but a 

stronger wind may blow from a different direction (Windustry, 2008)  The optimal speed 

to operate turbines occurs approximately 328 feet above ground and 300 feet away from 

obstacles (Heller, 2008).  An ideal location for a wind project would have few obstacles 

which slow wind speeds and would have relatively constant wind speeds year-round and 

from year to year. 



Chapter 4 - Aesthetic Quality of Wind Facilities 

 

Challenges 

Wind turbine facilities have an aesthetic impact because turbines contrast 

considerably from the surrounding environment. Opinions on aesthetic quality differ but 

many people find wind turbines aesthetically displeasing (RMLI, 2008).  An adverse 

visual impact usually results from how much the facility visually contrasts from the 

landscape in form, line, color, and 

texture and the perception of the 

individual viewer (AWEA, 2008). 

Community members may perceive 

turbine spacing, turbine design, turbine 

color, lights, signs, roads built on 

slopes which contrast with existing 

groundcover, and service buildings as 

visually displeasing (NWCC, 2002). 

 Turbines can be visible long 

distances from a wind facility because of their size and location.  Developers may build 

turbines on ridges, away from obstacles, in order to obtain optimal wind speeds.  In most 

cases the size of the turbine is the prominent source of a visual impact (AWEA, 2008).       

Figure III. Fowler Ridge Wind Farm, Benton County, IN (Beth, 
2010)  
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Mitigation 

Prior to construction of a wind energy facility, developers should consider the 

degree in which the facility would impact an important view shed, community 

preferences to visual resources, the impact on historic properties, and local regulations 

regarding visual aspects (AWEA, 2008; NWCC, 2002).  The developer of the 

Chanarambie Wind Power Facility changed the placement of the turbines so that the 

opposing landowner would not see them from his front door (NWCC, 2005).  Developers 

can mitigate potential aesthetic impacts in the pre-construction phase of a wind project, 

such as by implementing wide spacing standards and setting turbines back from property 

lines (AWEA, 2008).  

A visual impact assessment can help identify the impacts that turbines will have 

on visual resources important to the surrounding community.  The assessment should 

include a description of the existing landscape.  This description could consist of 

photographs of the existing landscape with wind turbines and associated utility lines 

superimposed on the photographs to show the change from the baseline condition 

(AWEA, 2008).  The assessment should also identify number and type of viewers, such 

as residents or highway travelers, their typical viewing distance at key viewpoints, and 

their expected sensitivity to change (AWEA, 2008).  A developer may have to provide 

compensation for an aesthetic impact if not identified and mitigated before construction.  

 

Sample Ordinances  
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Table 2 

Model Ordinances – Aesthetic Quality of Wind Turbines  

 Maine South Dakota 

Tower Color 

and Finish 

Non-obstructive color such as 

white, off-white, or grey 

Non-reflective or matte 

Tower Lights Artificial (except to regulate air 

safety) 

FAA required lighting, no other 

lights 

Signs No advertising;                               

Identification of turbine 

manufacturer, owner/operator, 

warnings allowed 

 

Tower Spacing  Turbines no closer than allowed by 

turbine manufacturer  

 

 

Table 3 

Midwest Ordinances – Aesthetic Quality of Wind Turbines 

 White County, IN Huron County, MI Pottawattamie 

County, IA 

Tower 

Color and 

Finish 

White, gray, or other non-

obstructive color                                                                                                    

Tubular, painted a non-

reflective, non-obtrusive 

color 

 

Blades shall be white, gray, 

or other non-obstructive 

color (may be black to 

facilitate deicing) 

  

Tower 

Lights 

FAA required lighting, no 

other lights 
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Signs No sign shall exceed 16 sf. 

in surface area and 8 feet in 

height 

No advertising;                               

Identification of turbine 

manufacturer and/or 

owner allowed 

 

No advertising signs or 

logos shall be placed or 

painted on any structure 

  

No more than 4 signs 

relating to project shall be 

placed on facility site 

  

Tower 

Spacing 

 Spacing based on industry 

standards and site 

characteristics, separated 

at least 3 times rotor 

diameter 

 

  Applicant shall submit 

documents confirming 

specifications for turbine 

separation 

 

Tower 

Height 

 330 feet from existing 

grade  

 

Other Towers shall not support 

any other apparatus other 

than those associated with 

facility 

  

 

 

How to Gain Public Support 

Developers can use visual simulations prior to development of a wind energy 

facility in order to gain public support (Windustry, 2008).  These simulations help 
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community members see the potential impact on visual resources and community 

members can then help adjust the site design to minimize impacts (NWCC, 2002). 

 

In the pre-development phase of the Blue Canyon Wind Facility and Fenner Wind 

Facility, the developers provided photos at community meetings of how the site would 

look after development (NWCC 

2005).  The Fenner developer also 

placed large weather balloons at the 

planned tower sites to simulate how 

the area would look post-

development (NWCC, 2005).  Most 

members of both communities 

expressed no concern over aesthetic 

qualities after facility completion (NWCC, 2005).  

Planners and developers should educate the community about the benefits 

associated with wind power, even if members of the community oppose wind turbines 

because of aesthetic impacts. Observers are more likely to forgive aesthetic quality if they 

are convinced that wind power is serving a beneficial purpose (Windustry, 2008).  Also, 

many people view wind turbines as more ascetically pleasing than other forms of 

electrically generation, such as coal plants (RMLI, 2008).   

 

Recommendations 

Figure IV. Hypothetical Photograph Simulation (AWEA, 2008) 
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Ordinances should require a visual impact assessment before construction of a 

wind energy facility.  This would identify aesthetic issues pre-construction which would 

save the developer the costs of mitigating impacts post-construction while also reducing 

the aesthetic impacts of the wind facility for members of the community. 

 The ordinance should include requirements which regulate turbine and facility 

structure design, turbine color, turbine lights, content and visibility of signs, and the 

visibility of roads. Tower finish and color should be matte and white or grey.  This 

regulation would reduce glare from the sun and allow turbines to blend in with the color 

of the sky.  Turbines should not have any lights, except those required by the FAA, to 

limit visibility at night.  The facility should not display signs with advertising, which 

many people would find aesthetically displeasing.   Tower spacing and height should not 

exceed industry standards to reduce the prominence of turbines from a distance.  

Ordinances should include a separate section on roads which also addresses the many 

impacts of access roads on the surrounding community. 



Chapter 5 - Impacts on Cultural and Historic Resources 

 

Challenges 

Cultural and historic resources include objects, sites, buildings, structures, and 

traditional cultural places (AWEA, 2008).  Traditional cultural places generally relate to 

an aspect of a cultural heritage and may including natural features important to a 

particular ethic population (AWEA, 2008).  A few examples of traditional cultural places 

include historic courthouses, covered bridges, and Native American archeological sites.   

Construction and operation of wind facilities can directly and indirectly impact 

cultural resources.  Direct impacts include alteration of an archeological site, alteration of 

an architectural structure, or alteration of locals where traditional events have or currently 

occur (AWEA, 2008).   The residents of Murray County, MI expressed concern that the 

construction of the Chanarambie Wind Power Facility directly impacted a historic 

landmark when the developer eliminated the landmark during construction (NWC, 2005).  

Indirect impacts include changes within or near a cultural resource.  Indirect 

impacts may include the location of a project within a cultural resource’s view shed, 

introduction of noise or flicker shadow within a historic property setting, or reduction of 

access to historic properties (AWEA, 2008). 

 

Mitigation 
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Wind developers should identify cultural resources within and near the facility 

site before construction.  Reviewing available information online and hiring qualified 

cultural resource professionals can help developers identify cultural resources (AWEA, 

2008).  Before construction of the Combine Hills Wind Facility, local Native American 

tribes identified all historically sacred artifacts and a professional archeological 

assessment identified three separate locations of ancient claims (NWCC, 2005).  During 

construction of the Desert Sky Wind Facility a cultural resource professional identified 

sensitive cultural areas which the developer protected during construction (NWCC, 

2005).   

Sometimes minor changes to the design of a wind facility site can avoid or 

minimize impacts (AWEA, 2008).  If a design change cannot practically occur or will not 

avoid an impact, the wind developer should consult with appropriate cultural resource 

organizations to develop mitigation measures for the project’s adverse effects (AWEA, 

2008).  Developers should always follow regulations and guidelines concerning historical 

resources. 

 

Sample Ordinances 

Table 4 

Model Ordinances – Impacts on Cultural and Historic Resources 

Maine South Dakota 

Wind facility shall be located to maximize the effectiveness of 

existing vegetation, structures, and topographic features to 

screen view from scenic resources, as long as wind resource is 

not inhibited 

Consultation with 

South Dakota State 

Historic Society 

required 
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When screening does not exist, plants and trees of native 

varieties should be situated as near as possible to the point 

from which the Wind Turbine is being viewed in order to 

maximize screening effect  

 

Visual impact assessment required if facility is in or is visible 

from a scenic resource, unless facility is 3 miles from resource; 

municipality can require an assessment up to 8 miles from 

resource 

 

Map showing scenic or historic site within 2,500 feet of 

proposed site 

 

 

 

Table 5 

Midwest Ordinances – Impacts on Cultural and Historic Resources 

 

White County, IN Huron 

County, MI 

Pottawattamie 

County, IA 

Site Plan showing location of any historic or heritage 

sites recognize by the Division of Historic Preservation 

and Archeology of the Indiana Department of Natural 

Resources within one mile of any proposed tower 

  

 

How to Gain Public Support 

 The developer and permitting agency should consult groups with an interest in 

local cultural and historic resources before construction of a wind facility.  Local groups 

will understand the significance of potential impacts and may recommend mitigation 

measures. 

   

Recommendations 
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 Ordinances should require that a wind project developer provide a cultural and 

historic resource impact assessment.  The developer should submit a map identifying and 

all cultural and historic resources on and within at least one mile of the project site during 

the permitting process.  The ordinance should require that the developer consult 

professionals, such as historical organizations, to identify as many resources as possible.  

The permitting agency should have authority under the ordinance to require an impact 

assessment of resources greater than a mile from the project site if the agency believes a 

potential negative impact may occur.  An impact assessment will save the developer time 

and resources by eliminating a site design change after construction while also 

eliminating permanent impacts to cultural and historic resources, such as the destruction 

of an archeological site during construction 



Chapter 6 - Impacts on Property Values 

 

Challenges 

 Landowners with property near new wind developments often have concerns 

about how the development will affect their property values.  Opponents have raised 

claims that wind developments will lower property values within view of wind turbines 

(Sterzinger, Beck, & Kostiuk, [Sterzinger], 2003).  Landowners near the site of the Nine 

Canyon Wind Facility had concerns that the facility would decrease property values 

(NWCC, 2005). 

 Little documentation exists on the visual impact of wind turbines on property 

values and studies have not concluded that properties would decrease in value.  Members 

of the Renewable Energy Policy Project (REPP) compiled an analytical report on how the 

visual impacts of wind farms affect property values (Sterzinger, 2003).  The study 

analyzed ten communities that had wind farms constructed between 1998 and 2003 and 

the change in property values within the view shed and of other properties throughout the 

community.  The study concluded that property values rose more quickly in the view 

shed than in other areas of the community.   

The Ernest Orlando Lawrence Berkeley National Laboratory conducted a study 

for the U.S. Department of Energy in 2009 (Hoen, Wiser, Cappers, Thayer, & Sethi, 

2009).  The researchers collected information for homes within 800 feet to five miles
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from the nearest wind energy facility in ten different communities.  Each home sold after 

announcement of construction to four years after construction of the facility. The report 

identified three stigmas associated with possible impacts on residential property values, 

area stigma, scenic vista stigma, and nuisance stigma.  The study defined area stigma as a 

concern that the area surrounding the facility would appear more developed, thus 

decreasing the value of homes in the community regardless of whether the homes had a 

view of the wind turbines.  The study defined scenic vista stigma as a concern that homes 

with a scenic vista and a view of wind turbines would decrease in value.  The study 

defined nuisance stigma as a concern that nuisance factors, such as sound and flicker 

shadow, would decrease home values.   The study did not find any consistent, 

measurable, or statistically significant effect on home sale prices. 

Variables that may affect property values include proximity to the wind farm, size 

of the wind farm, and the type of community (AWEA, 2008).  A wind farm could cause a 

decrease in property values in a community with scenic natural assets. However, 

properties near wind farms impacted by a nuisance, such as noise and flicker shadow, 

generally decrease in value (RMLI, 2008).    

 

Mitigation 

 Further study of the visual impact of wind turbines on property values would 

determine the extent of the impact as well as help in developing mitigation efforts.  As 

wind farms become more common and as communities become accustom to wind 

turbines on the landscape, the public may express less concern over property values 
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(AWEA, 2008). However, developers should address possible nuisance impacts to 

properties near wind farms in order to protect property values (RMLI, 2008).   

 

Sample Ordinances  

 The sample ordinances do not specifically address property values.  They do 

address nuisance impacts such as shadow flicker and noise addressed in other sections of 

the document. 

 

How to Gain Public Support 

Developers should work with individual landowners to determine possible 

impacts to property values because a wind project will not impact all properties in the 

same manner (AWEA, 2008).  Some properties may experience flicker shadow while 

residents may hear noise from other properties.  The community should receive 

information about studies conducted which have shown that properties within view of 

wind turbines do not decrease in value.  The REPP report convinced landowners near the 

Nine Canyon Wind Facility that the project would not negatively impact their property 

values (NWCC, 2005) 

 

Recommendations  

 All wind energy ordinances should address property values because of the 

importance of real estate to the economy of a community. However, addressing property 

values is difficult because of the lack of research in the area.  Ordinances could require 

that developers submit a real estate impact study as more information about the impact on 
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property values becomes available.  All ordinances should address nuisance impacts, 

such as noise and flicker shadow, which would indirectly mitigate the effect on property 

values 



Chapter 7 - Impacts of Wind Turbine Noise 

 

Challenges 

Wind turbines produce aerodynamic and mechanical noise.  Utility scale turbines 

typically only emit aerodynamic noise.  Towers of utility scale turbines have insulation 

which prevents a person standing outside of the turbine from hearing mechanical sounds 

caused by the gears (Alberts, 2006). Aerodynamic noise occurs when the blades pass 

through the air (Alberts, 2006).  This typically sounds like buzzing, whooshing, pulsing, 

sizzling and can sound similar to wind blowing through the trees, except the sound pulses 

corresponding to the turbine’s blade movement (Alberts, 2006; AWEA, 2008).  This 

noise radiates perpendicular to the blades rotation (Alberts, 2006).  Turbines rotate to 

face the wind, so sound may radiate in different directions at different times (Alberts, 

2006).  Aerodynamic noise sounds louder in lower wind speeds, when the wind does not 

mask the sound (AWEA, 2008). 

Wind turbines may also emit a rapid thumping sound, or vibro-acoustic effect.  

This would sound and feel like a bass drum (RMLI, 2008). 

Developers usually construct wind facilities in rural areas with little background 

noise which will not mask noise (AWEA, 2008).  Individual tolerance for noise varies 

greatly (NWCC, 2002).  Two people standing the same distance from a turbine, hearing 

the same noise, may have a different opinion on whether the noise constitutes a nuisance. 
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Therefore, permitting agencies have difficulty defining a “tolerable’ level of noise 

when deciding whether to grant a permit. Residents up to 1,700 feet away from a 2MW 

turbine have reported vibro-acoustic effects and some residents have reported health 

problems, such as difficulty sleeping, irritability, constricted arteries, a weakened 

immune system, or hearing loss (RMLI, 2008).   

The sound emitted from a wind turbine can be expressed by sound pressure level 

in decibels (dB).  Commonly, communities will adjust values to the dB(A) scale when 

assessing wind turbine noise.  The dB(A) scale may reflect the way people perceive 

sound, however many experts have denied its effectiveness (Alberts, 2006).  A person 

with normal hearing can detect a noise at zero decibels and 140 decibels causes most 

people physical pain (Alberts, 2006).  An average 1.8 MW turbine can produce 98 -109 

dB(A), the sound pressure at the turbine base (Alberts, 2006).  This would resemble the 

sound of stereo music when standing next to a speaker or standing 326 feet from an 

ambulance siren (Alberts, 2006).  However, the sound decreases significantly further 

away from the turbine.  Modern turbines register between 35 – 40 dB(A) at 750 feet to 

1,000 feet, similar to the sound when standing next to a typical kitchen refrigerator 

(RMLI, 2008).  The sound would be hardly noticeable at the typical setback distances of 

1,000 feet to 1,500 feet. 

 

Table 6 

 

Typical Environmental and Industry Sound Levels (dBA) 

Source and Given 

Distance from that 

Source 

A-Weighted 

Sound Level in 

Decibels (dBA) 

Environmental Noise Subjectivity

/Impression 

Civil Defense Siren 140-130  Pain 
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[TONAL] 

 
Threshold 

Jet Takeoff (200') 

[BROADBAND and 

TONAL] 

 

120  

 

 

110 Rock Music Concert Very Loud 

Pile Driver (50') 

[IMPULSIVE] 

 

100  

Ambulance Siren (100') 

[TONAL] 

 

90 Boiler Room 

Freight Cars (50') 

[BROADBAND and 

IMPULSIVE] 

 

  

Pneumatic Drill (50')  

[BROADBAND] 

 Printing Press 

Kitchen with Garbage 

Disposal Running 

Loud 

Freeway (100') 

[BROADBAND] 

 

70  Moderately 

Loud 

Vacuum Cleaner (100') 

[BROADBAND and 

TONAL] 

 

60 Data Processing Center 

Store/Office 

Light Traffic (100') 

[BROADBAND] 

 

50 Private Business Office Quiet 

Large Transformer (200') 

[TONAL] 

 

40  

Soft Whisper (5') 

 

30 Quiet Bedroom 

 20 Recording Studio 

 10  Threshold 

of Hearing  0  

 

The sound pressure level emitted by an entire wind farm will measure slightly 

higher than the sound from an individual turbine.  Doubling the sound power increases 
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the sound level pressure by 3 dB (Alberts, 2006).  For example, a location exactly in the 

middle of two turbines each generating 90 dB would have a sound pressure level of 93 

dB.  Other factors will also influence the sound level, such as the amount of background 

noise and speed of the wind turbine. 

Communities can also view noise associated with construction of turbines as a 

nuisance.  Construction noise comes from large trucks, heavy equipment, cement mixers, 

and earth moving activities (AWEA, 2011).  These sounds can disrupt daily activities of 

people living near the site and the life-cycle activities of animals (NWCC, 2002).  Most 

construction takes place during the day for a few months’ time (AWEA, 2011). 

 

Mitigation 

An experienced acoustical consultant can project sound emissions from a wind 

facility site and help develop appropriate 

sound mitigation measures.  Sound 

mitigation techniques include setting 

turbines back from structures, limiting 

vegetation removal, and maintaining 

turbines (AWEA, 2008). During 

construction, workers can use appropriate 

mufflers, limit construction to daylight 

hours, and notify landowners of a 

significant construction noise, such as 

Figure V. Vegetation as a Sound Barrier (Calderella, 2012) 
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blasting (AWEA, 2008). 

Erecting sound barriers can also help lessen noise.  Planting landscape features, 

such as bushes and trees, between turbines and residences can absorb sound from 

turbines.  Erecting artificial noise barriers, such as stockpiles of raw material, near 

construction equipment can also help lessen noise (Sama, 2001).  Noise barriers should 

be strategically placed to block sound coming from an angle (Sama, 2001). 

 Communities can adopt noise ordinances to protect residents from potentially 

harmful noises.  Different communities will find different noise levels acceptable, 

although the International Standards Organization provides recommendations that 

communities can implement in ordinances (Alberts, 2006).  Recommendations suggest 35 

dB during the daytime in a rural community and 50 dB during the daytime in an urban 

community (Alberts, 2006).   

 

Sample Ordinances  

Table 7 

Model Ordinances – Impacts of Wind Turbine Noise 

  Maine South Dakota 

Setbacks  Property boundaries and ROWs - 

150% horizontal distance of the 

turbine (may be reduced)  

Residences, 

businesses, and 

public buildings - 

1,000 feet 

   ROW of public 

roads - 500 feet or 

1.1 times tower 

height      

(whichever is 
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greater) 

Sound 

Levels 

Shall not 

Exceed 

Hourly Sound 

Levels (During 

Operation) 

Property Line: 75 dBA Perimeter of 

occupied 

residences - 55 

dB(A) over 

preexisting sound 

level (resident may 

sign a waiver or 

facility may obtain 

easement for 

increased 

maximum sound 

level) 

  Protected Location (generally 

residences, schools, health centers, 

parks) which is not predominately 

commercial, transportation, or 

industrial:  

60 dB(A) 7AM - 7PM 

50 dB(A) 7PM - 7AM 

 

  Protected Location which is 

predominately commercial, 

transportation, or industrial:  

70 dB(A) 7AM - 7PM 

60 dB(A) 7PM - 7AM 

 

  Protected Location where 

predevelopment daytime sound level 

is less than or equal to 45 dB(A) and 

nighttime is less than or equal to 35 

dB(A):  

55 dB(A) 7AM - 7PM  

45 dB(A) 7PM - 7AM 
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  When facility produces repetitive 

sound: subtract 5dB(A) from limit 

 

 Hourly Sound 

Levels (During 

Construction) 

7PM - 7AM: nighttime – same as 

operation sound limits; operation 

and construction should be added 

together to determine measurement 

 

  7AM - 7PM - For consecutive hours 

of construction:  

12hrs  - 87dB(A)   

8hrs - 90dB(A)  

6hrs - 92dB(A)   

4hrs - 95dB(A)   

3hrs 97dB(A)  

2hrs - 100dB(A)  

1hr or less - 105 dB(A) 

 

  Shall comply with federal noise 

regulations 

 

  Shall include environmental noise 

control devices 

 

Sound from Maintenance 

Activities 

Sound levels of routine operation 

and/or construction shall be 

combined to determine sound 

measurements 

 

  Occasional, major, scheduled 

overhaul activities shall be subject to 

construction sound level limits 

 

  Considered part of routine operation 
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Other  Applicant shall submit plan to make 

adequate provisions for noise control 

if a significant noise impact is 

determined 

 

  Sound impact analysis by 

professional engineer shall be 

submitted prior to construction 

 

 

 

Table 8 

Midwest Ordinances – Impacts of Wind Turbine Noise 

 White County, IN Huron County, MI Pottawattamie 

County, IW 

Setback from 

Occupied 

Dwellings 

Residential 

dwellings - 1,000 

feet 

Residence, school, hospital, 

church, or public library – 

1,320 feet or distance 

approved by building owner 

Occupied 

dwelling - 1,000 

feet or distance 

approved by 

property owner 

(at least equal to 

tower's height) 

  Inhabited structures on 

participating  parcels – 1,000 

feet or distance approved by 

building owner 

 

Setback from 

Incorporated 

City Limits 

1,500 feet 1,320 feet   
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Setback from 

Property 

Lines 

Length of blade (or 

distance approved 

by adjoining 

property owner) 

No setback from property 

lines 

Rotor radius 

  Boarder of overlay district - 2 

times tower height 

 

Setback from 

Public ROW 

From public road 

ROW and other 

ROW (such as 

railroad) -  1.1 times 

tower height (no less 

than 350 feet) 

400 feet of 1.5 times tower 

height, whichever is greater 

tower height 

Sound Levels 

Shall not 

Exceed 

From nearest 

residence - 60 dB 

(may be exceeded 

during short-term 

events, such as 

storms) 

Participating parcels with 

residence (measured from 

building's exterior) - 50 dB(A) 

or ambient sound pressure 

level plus 5 dB(A), whichever 

is greater, for more than 10% 

of an hour 

 

  Non-participating parcels 

having a residence, school, 

hospital, church, or public 

library existing at permit 

approval (measured from 

building's exterior) - 45 dB(A) 

or ambient sound pressure 

level plus 5 dB(A), whichever 

is greater, for more than 10% 

of an hour 

 

  If noise contains a steady, 

pure tone - subtract 5 dB(A), 8 

dB(A), or 15 dB(A) 

depending on frequency 
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  Any noise falling between two 

whole decibels shall be the 

lower of the two 

 

Other Noise profile shall 

be submitted prior to 

construction 

Applicant shall provide sound 

pressure level measurements 

from a number of sample 

locations at the perimeter and 

in the interior of the facility 

 

  Applicant shall take measures 

to record accurate wind-

generated noise at the 

microphone 

 

  Measurements shall be 

performed when winds allow 

turbine operation, except 

when exceeding 30 mph at 

measurement location 

 

  Waiver can be signed by 

effected property owners to 

increase sound limit 

 

  For waiver to apply to 

succeeding property owners, a 

noise impact easement must 

be recorded  which describes 

benefited and burdened 

properties and advises 

subsequent owners that noise 

levels may exceed those in the 

ordinance 

 

 

 

How to Gain Public Support 
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 Developers and permitting agencies should inform the public of misconceptions 

associated with wind turbine noise.  Many people find wind turbines much quieter than 

they thought before visiting a wind facility (AWEA, 2008).  In the pre-development 

phase of the Blue Canyon Wind Facility, the only landowner living within a half mile of 

the turbine visited another wind farm and found the noise relatively quiet (NWCC, 2005).  

Comparing the level of wind turbine sound to similar sounds in areas near the turbines or 

to common activities may influence public opinion (NWCC, 2002). 

Evidence does not currently suggest that noise from wind turbines causes 

significant health problems (Alberts, 2006).  An AWEA scientific panel concluded that 

wind turbines do not emit a level of noise that would impair health.  The study found that 

some people may consider the sound annoying and the reaction to sound depends 

primarily on personal characteristics as opposed to sound level (AWEA, 2011). 

The public should also know that newer turbines generally emit less noise than 

older styles.  Manufactures locate the rotors of new turbines on the up-wind side of the 

turbine which eliminates low-frequency sounds associated with wind passing through the 

blades (NWCC, 2002).  Tubular towers and modern nacelles produce little or no sound 

with the passage of wind (NWCC, 2002).  Nacelles contain heavy, sound-proofed 

material which encloses sounds generated by inside equipment (NWCC, 2002).  Blade air 

folds on newer turbine convert more wind into rotational torque rather than acoustic noise 

(NWCC, 2002).  

Permitting agencies can address potential concerns by establishing wind turbine 

noise regulations.  Agencies could require the developer to predict and measure noise 

levels, establish noise standards, require noise setbacks, establish zoning restrictions, and 



                           41 
 

to make turbine modifications (NWCC, 2002).  Requiring a setback distance of 2,000 feet 

from residences for a 2MW turbine should reduce vibo-acoustic effects (RMLI, 2008). 

Some agencies have also implemented a noise complaint and investigation process 

(NWCC, 2002). 

  

Recommendations 

 Ordinances should require developers to submit a noise level study prior to 

construction.  This would allow the permitting agency to predict if the sound would 

significantly impact the community.   The permitting agency may choose to not approve 

a permit or require additional mitigation measures in the case of a significant impact.   

Ordinances should include specific maximum sound pressure limits at populated 

areas near the wind facility.  At a minimum, these areas should include property lines, 

residences, schools, health centers, and places of recreation.   Areas occupied more 

frequently, such as residences, should have a lower maximum sound pressure level.  

Ordinances should also require a lower maximum sound pressure level for vibro-acoustic 

sounds, which residents generally find more annoying.   An ordinance with appropriate 

setback requirements will also indirectly mitigate noise impacts to surrounding 

properties. 

Ordinances should also include maximum sound pressure levels for construction 

noises and maintenance noise.  Proper construction and maintenance of a wind facility 

requires activities which will generate loud noise, therefore ordinances should require a 

greater maximum sound pressure level. The noise should not continue for a significant 
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period of time and the developer should notify effected landowners prior to additional 

noise from construction or maintenance activities. 

Different communities will have different uses near the wind facility and different 

levels of noise tolerance, therefore no specific maximum sound pressure can apply to all 

communities.  However, ordinances should not allow any noise considered “loud”, 

greater than 70dB, in an area with frequent human activity.  Communities could refer to 

sound pressure levels in other ordinances or survey the community to determine an 

appropriate measurement. 



Chapter 8 - Impacts of Shadow Flicker 

 

Challenges 

Shadow flicker occurs when the blades of a wind turbine pass in front of the sun 

creating a recurring shadow (AWEA, 2011). This happens when sunlight hits the ground 

at a low angle; usually just after sunrise and just before sunset (AWEA, 2008).  Viewers 

perceive quick and constant 

alternating changes in light 

intensity (AWEA, 2008).   

Shadow flicker generally does 

not extend past a mile and a half 

and high durations of shadow 

flicker usually do not extend past 

1,000 feet of the turbine (AWEA, 

2008). 

Shadow flicker has a 

similar effect to that of a strobe light (RMLI, 2008).  Shadow flicker becomes more 

noticeable in rooms with windows oriented toward shadow flicker shadows (AWEA, 

2008).  Community residents have stated that shadow flicker causes the loss of enjoyment 

from sunsets, creates an annoyance, causes epileptic seizures, and causes migraine

Figure VI. Shadow Flicker Diagram (Calderella, 2012) 
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headaches (RMLI, 2008; AWEA, 2008).  

 

Mitigation 

Developers should conduct a detailed shadow flicker analysis using computer-

based mapping and modeling before construction of a facility (AWEA, 2008). This 

analysis should identify all residences and other areas frequented by community members 

near and within the wind facility (AWEA, 2008).  The analysis can determine the days 

and times during the year that these areas may experience shadow flicker (AWEA, 2011).  

 Developers and landowners potentially affected by shadow flicker should reach 

an agreement concerning mitigation before construction of the facility (AWEA, 2008).  

Mitigation may include landscape screening, vegetative buffers, curtains, blinds, or 

shutters provided by the developer to reduce or eliminate exposure to shadow flicker 

(AWEA, 2008; AWEA, 2011). 

 

Sample Ordinances  

Table 9 

Model Ordinances – Impacts of Shadow Flicker 

 Maine South Dakota 

Setbacks Property boundaries and 

public and private rights of 

way - 150% horizontal 

distance of the turbine (may 

Residences, businesses, and public 

buildings - 1,000 feet 

ROW of public roads - 500 feet or 1.1 

times tower height (whichever is greater) 
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be reduced)  Property lines - 500 feet or 1.1 times 

tower height (whichever is greater) or 

distance approved by adjoining property 

owner                       

Shadow 

Flicker 

Shall be designed to avoid 

unreasonable shadow flicker 

on occupied buildings not 

owned by facility 

 

 

 

Table 10 

Midwest Ordinances – Impacts of Shadow Flicker 

  White County, 

IN 

Huron County, 

MI 

Pottawattamie 

County, IW 

Setbacks 

from 

Towers 

Occupied 

Dwellings 

Residential 

dwellings - 

1,000 feet 

Residence, 

school, hospital, 

church, or public 

library – 1,320 

feet or distance 

approved by 

building owner 

Occupied dwelling 

- 1,000 feet or 

distance approved 

by property owner 

(no less than 

distance equal to 

tower's height) 

  Inhabited 

structures on 

participating  

parcels – 1,000 

feet or distance 

approved by 

building owner 

 

Non-occupied 

Dwellings 

  Non-occupied 

dwelling, 

principle, or 

secondary 

structure - rotor 
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radius 

Incorporated 

City Limits 

1,500 feet 1320 feet   

Property 

Lines 

Length of blade 

(or approved 

distance of 

adjoining 

property owner) 

No setback from 

property lines 

Rotor radius 

  Border of 

overlay district - 

2 times tower 

height 

 

Public ROW 1.1 times tower 

height (no less 

than 350 feet) 

  

 

 

How to Gain Public Support 

 Planners should inform community members that shadow flicker does not have 

the same harmful effects as a strobe light and that shadow flicker usually does not occur 

1,000 feet beyond a turbine (AWEA, 2011).  

 

Recommendations 

 Ordinances should include a requirement that a developer conduct a shadow 

flicker study before construction of a wind facility.  The study would identify areas 

affected by shadow flicker from the proposed turbine locations so that the developer 

could include setbacks from sensitive areas in the site plan. Generally, the distance of the 
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setbacks in the model and Midwest ordinances would not eliminate the potential for 

shadow flicker.   An ordinance should require, when practical, that developers locate 

turbines at least a mile and a half from any residences and areas frequented by 

community members to limit any chance of shadow flicker.  If not practical, developers 

should locate turbines at least 1,000 feet from sensitive areas and use screening devices to 

limit shadow flicker. 



Chapter 9 - Impacts of Structural Failures on Safety 

 

Challenges 

 Communities have expressed concerns about structural failures associated with 

wind turbines and the associated safety issues. Blades can detach from a moving turbine 

rotor due to centripetal, gravitational, and aerodynamic forces (AWEA, 2008).  These 

forces cause stress on the blades which can cause them to detach from the rotor (AWEA, 

2008).  Residents near the Whitewater Hill Facility had concerns about turbine parts 

coming loose and towers falling over (NWCC, 2005).  Incidents of blade throw are rare 

and usually due to improper assembly or improper design (AWEA, 2008).  However, a 

blade thrown from a turbine could strike people within the area of the turbine, causing 

injury or death.    

 

Mitigation 

 Sound engineering and quality control during manufacture, construction, and 

operation of wind turbines should prevent blade throw (AWEA, 2008).  However, 

developers should setback turbines from public uses to ensure safety if a blade should 

detach from a turbine (AWEA, 2008). 

 

Sample Ordinances  
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Table 11 

Model Ordinances – Impacts of Structural Failures on Safety 

 Maine South Dakota 

Setbacks Property boundaries ROWs -  

150% horizontal distance of 

the turbine (may be reduced)  

Residences, businesses, and 

public buildings - 1,000 feet 

ROW of public roads - 500 

feet or 1.1 times tower height      

(whichever is greater) 

Property lines  - 500 feet or 1.1 

times tower height (whichever 

is greater) or distance 

approved by adjoining 

property owner                       

Compliance with 

Industry 

Standards 

Turbines shall conform to 

American National Standards 

Institute and at least one local 

agency 

 

 Applicant shall submit 

Certification of design 

compliance 

 

Over-speed 

Control/Breaking 

System 

Each turbine shall be equipped 

with an aerodynamic control 

and a mechanical brake that 

operates in fail safe mode  

 

Other Prior to construction, applicant 

shall submit description of 

emergency and normal 

shutdown procedures 

 

 Prior to construction, applicant 

shall submit summery of 

operation and maintenance 

procedures 
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Table 12 

Midwest Ordinances – Impacts of Structural Failures on Safety 

 White County, IN Huron County, MI Pottawattamie 

County, IW 

Setback from 

Occupied 

Dwellings 

Residential dwellings - 

1,000 feet 

Residence, school, 

hospital, church, or 

public library – 1,320 

feet or distance 

approved by building 

owner 

Occupied 

dwelling - 

1,000 feet or 

distance 

approved by 

property owner 

(no less than 

distance equal 

to tower's 

height) 

  Inhabited structures on 

participating  parcels – 

1,000 feet or distance 

approved by building 

owner 

 

Setback from 

Non-

occupied 

dwellings 

  Non-occupied 

dwelling, 

principle, or 

secondary 

structure - 

rotor radius 

Setback from 

Incorporated 

city limits 

1,500 feet 1320 feet   

Setback from 

Property 

lines 

Length of blade (or 

approved distance of 

adjoining property 

No setback from 

property lines 

Rotor radius 
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owner) 

  Border of overlay 

district - 2 times tower 

height 

 

Setback from 

Public ROW 

1.1 times tower height 

(no less than 350 feet) 

400 feet of 1.5 times 

tower height, 

whichever is greater 

Tower height 

Compliance 

with 

Industry 

Standards 

Project shall conform to 

applicable industry 

standards and local, state, 

and federal regulations 

Certification that 

facility meets 

manufacture's 

standards from a 

certified registered 

engineer and 

authorized factory 

representative  

 

 Re-certification required 

if modifications made to 

mechanical load, 

mechanical load path, or 

major electrical 

components  

  

 Applicant shall submit 

analysis of towers 

showing compliance with 

regulations from  licensed 

professional engineer 

  

 Turbines shall be 

constructed of 

commercially available 

equipment, experimental 

equipment may be 

approved by Board of 

Zoning Appeals 
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 Applicant shall submit 

certification of design 

compliance 

  

Over-speed 

Control/ 

Breaking 

System 

Each turbine shall be 

equipped with an 

aerodynamic control and 

a mechanical brake that 

operates in fail safe mode 

(or design by 

manufacturer or licensed 

civil engineer) 

  

Other  Prior to construction, 

applicant shall submit 

summery of operation 

and maintenance 

procedures 

 

 

 

How to Gain Public Support 

 Prior to construction of a wind facility, the permitting agency and developer 

should inform the public of the rarity of structural failures.  The developer should also 

provide the public with information on the turbine manufacture.  Providing contact 

information and outlining steps taken by the manufacture to make the turbines 

structurally sound will strengthen confidence in turbine reliability.  The developer could 

distribute this information through leaflets, bulk mailings, press releases, or on a project 

website (AWEA, 2008).  Structural failures should not occur if the manufacturer and 

developer follow appropriate regulations.   

 

Recommendations 
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Wind facilities constructed, operated, and maintained in compliance with industry 

standards have a low risk of structural failures, and therefore all ordinances should 

require compliance with all applicable regulations.  The developer or contractor should 

sign a document agreeing to follow all regulations as an added incentive.  The ordinance 

should also require a singed statement from a certified engineer, without a financial 

investment in the project, verifying compliance with all applicable regulations.  Without 

this statement, the developer could potentially not follow regulations in order to save time 

or funding. 

Ordinances should require the developer to set turbines back from human 

occupied areas in order to avoid blades or other parts of turbines from potentially striking 

someone.  The ordinances analyzed generally require 1,000 feet to 1,500 feet from 

occupied structures and 300 feet to 400 feet from a ROW. 

Ordinances should require that all turbines have an aerodynamic control and a 

mechanical brake that operates in fail safe mode.  Aerodynamic controls mitigate the 

stress on blades due to centripetal, gravitational, and aerodynamic forces and a 

mechanical brake allows a wind turbine to stop in various wind conditions.   



Figure VII. Turbine Struck by Lightning (Courtice, 2012) 

Chapter 10 - Impacts of Electricity on Safety 

 

Challenges 

 Communities near power generating facilities, including wind energy facilities, 

have expressed concerns about the health 

effects associated with continued 

exposure to electricity and the possibility 

of electrocution.  Electric lines can 

produce stray voltage if developers do not 

follow standard industry practices 

(AWEA, 2008).  Continued exposure to 

electromagnetic fields emanating from 

electric wires may cause long-term health 

effects, although little evidence of this 

currently exists (AWEA, 2008).  Also, 

wind towers and blades without lightning 

protection may attract lightning,  

potentially causing electrocution to a person standing near the turbine (AWEA, 2008).     

 

Mitigation 
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 Electric lines installed following state and industry standards have a very low 

probability of emitting stray voltage or causing long-term negative health effects 

(AWEA, 2008).  Instillation of grounding in the foundation of each tower will dissipate 

lightning strikes into the ground (AWEA, 2008).  However, grounded lightning could 

result in an above-ground voltage (AWEA, 2008).  Facility workers should not stand near 

towers during storms with a potential for lightning (AWEA, 2008).   

  

Sample Ordinances  

Table 13 

Model Ordinances – Impacts of Electricity on Safety 

 Maine South Dakota 

Placement of 

Wires 

Underground 

 Electrical wires shall be placed 

underground when located on  

private property, unless 

underground installation 

causes a loss of electrical 

current 

Compliance with 

Regulations 

Electrical connections shall 

conform to local, state, and 

national codes 

 

Warning Signs A warning sign concerning 

voltage shall be placed on all 

pad-mounted transformers and 

substations 

 

Other  Feeder lines shall be placed on 

ROWs or immediately 

adjacent to ROWs on private 

property 
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  Applicant shall submit site 

plan and engineering drawings 

before construction of feeder 

lines 

 

 

Table 14 

Midwest Ordinances – Impacts of Electricity on Safety 

 White County, IN Huron County, MI Pottawattamie 

County, IA 

Placement of 

Wires 

Underground 

Electrical lines shall  

be located 

underground when 

possible 

Electrical collection systems 

shall be underground within 

interior of each parcel at a 

depth which accommodates 

existing agricultural land use 

to the maximum extent 

practicable 

 

 Buried transmission 

lines shall be at depth 

consistent with or 

greater than local 

utility standards, 

unless waived by 

landowner 

Collection systems may only 

be placed overhead when 

necessary 

 

Compliance 

with 

Regulations 

Electrical connections 

shall conform to local, 

state, national, and 

international codes 

Electrical connections shall 

comply with safety and stray 

voltage standards 

 

 Electrical systems 

connected to an 

electrical grid shall 

meet requirements for 

interconnection and 
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operate as prescribed 

by electrical company 

Warning 

Sings 

A warning sign 

concerning voltage 

shall be placed on all 

pad-mounted 

transformers and 

substations 

  

Other Applicant shall submit 

a site plan showing 

above-ground utility 

lines within a distance 

of 2 times the height 

of any proposed 

facility structure 

Each turbine shall be set 

back from nearest above-

ground public electric power 

or telephone line 400 feet or 

1.5 times hub height, 

whichever is greater 

 

 Electrical lines shall 

be in easements, not 

on private property 

Wires may be guyed 

(except in ROW) 

  

 

 

How to Gain Public Support 

 Prior to construction of a wind facility, the permitting agency and developer 

should inform the public of the rarity of safety hazards associated with electricity and 

appropriate safety measures in case of a potential accident. Stray voltage should not occur 

if the developer follows appropriate regulations.  Little evidence exists of health effects 

associated with long-term exposure to electricity and the probability of a lighting strike is 
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very low.  Avoidance of the facility by the general public should eliminate any risk to 

safety. 

 

Recommendations 

 Placing wires underground will generally mitigate all negative impacts associated 

with electricity.  Ordinances should require the developer to place all electrical lines 

underground as long as a significant loss to current does not occur.  Underground wires 

would not emit stray voltage, health altering substances, or cause electrocution. 

Ordinances should also require that all above-ground wires have insulation in the case of 

contact with animals or humans. 

 Ordinances should require compliance with all applicable regulations.  The 

developer or contractor should also sign a document agreeing to follow all regulations as 

an added incentive.  Following regulations should eliminate stray voltage. 

 Warning signs and setbacks will also mitigate impacts.  Ordinances should require 

all pad-mounted transformers and substations to have a “high voltage” warring sign.  

These sings would remind workers and potential trespassers of the risk of electrocution.  

Electric lines should be set back from private property, structures, and other power lines 

to avoid the transmission of dangerous amounts of electricity. 



Chapter 11 - Impacts on Safety 

 

Challenges 

 Many communities, developers, permitting agencies, and wind farm employees 

have significant concerns about safety issues.  Common safety issues include ice throw 

from turbine blades, fire, site security, and worker safety.  A few issues relating to safety 

have happened on wind farms, creating cause for concern, however the wind energy 

industry is generally a safe industry. 

Cold weather conditions can cause ice to form on the exposed parts of a wind 

turbine.  In the pre-development phase of the Fenner Wind Project, the county and town 

had concerns about ice falling off of the turbines (NWCC, 2005).  Ice buildup on rotor 

and wind sensors can cause the sensors to malfunction and the turbine will stop moving 

(AWEA, 2008).  An operator will occasionally thaw the sensors without checking the 

blades for ice (AWEA, 2008).   As temperatures rise, the ice will melt and can break off a 

moving rotor (AWEA, 2008).  Ice throw could strike people within the area of the 

turbine, causing injury or death.    

 Fire can occur during construction and operation of a wind facility.  During 

construction, accidents caused by unnecessary increases in the amount of workers, 

improper use of power machinery, and improper handling of fuel could cause fire 

(AWEA, 2008).  The general operations of a wind facility can also cause fire, including 
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sparks or flames from electromechanical failures, substandard machine maintenance, 

improper welding practices, electrical shorts, and equipment striking power lines 

(AWEA, 2008).  Only a small number of fires have occurred directly or indirectly by the 

general operations of a wind facility (AWEA, 2008). 

 Developers and communities have expressed concerns about trespassers 

becoming injured on a wind energy site.  Landowners near the Combine Hills Facility 

expressed concerns about site security. 

 Wind facility construction and maintenance workers have the highest risk of 

injury.  The wind energy industry is relatively new and most workers have little 

experience with wind facility related safety measures (American Society of Safety 

Engineers [ASSE], 2010).  Many workers and supervisors do not report injuries, making 

it difficult to determine prevention measures for repeat accidents (ASSE, 2010).  Workers 

can easily fall from ladders within the turbine which may reach up to 200 feet (ASSE, 

2010).  Workers may remove safety equipment to access small engine rooms and could 

become trapped during a fire (ASSE, 2010).  Ware to turbines over time can cause 

objects to break, fall, and strike workers, causing injury or death (ASSE, 2010).  

Environmental elements, such as rain or snow, further increase the potential of accidents 

on facility sites (ASSE, 2010). 

 

Mitigation 

 Wind energy developers should identify potential safety issues early in the 

development process to form an Emergency Action Plan (AWEA, 2008).  The wind 
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energy facility should use this plan in coordination with local emergency management 

officials to respond to emergency situations (AWEA, 2008).  

 All wind turbines should have features which prevent ice buildup and prevent the 

turbine from operating when ice builds up on the blades (AWEA, 2008).  Ice buildup still 

could occur so developers should ensure that the operational staff recognizes weather 

conditions which lead to ice buildup on the turbine and the risk of ice falling from the 

rotor (AWEA, 2008).  This knowledge will lessen the likelihood of an operator thawing 

the sensors before ice has melted on the blades.  Developers should also set turbines back 

from areas of public use and display warning signs to alert anyone in the area of potential 

ice throw (AWEA, 2008). 

 Most fires at wind energy facilities can be prevented by installing electrical wires 

underground, regular maintenance and monitoring of equipment, using caution with open 

flames, and adherence to proper operation and procedures (AWEA, 2008; U.S. Fish and 

Wildlife Service, 2010). Facility operators should reduce sparks by using spark plugs on 

equipment, lubricating gears, covering motors, and ensuring that no metal parts of 

vehicles drag on the ground (AWEA, 2008; U.S. Fish & Wildlife Service, 2010; ASSE, 

2010).  In the case of a fire, wind energy facility personal and local fire departments 

should agree on an emergency response plan (AWEA, 2008).  Local firefighters could 

also participate in training programs which address fighting fires particularly at wind 

energy facilities (AWEA, 2008).   
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Gates, fences, and “No Trespassing” signs can help secure a wind energy site.  

The complex designs of operating equipment and the large scale of towers limit access 

for the general public (NWCC, 2002). 

 Training employees and installing safe, user-friendly equipment can make 

working in the wind industry safer.  Training should include fall safety, self-rescue, 

ensuring the shutoff of machines for maintenance, confined spaces safety, fire and 

electrical safety, climbing safety, and safety equipment inspection (ASSE, 2010).  

Employees should be in good physical condition to prevent falls do to climbing (ASSE, 

2010).  At a minimum, the facility should have an emergency alarm, implement safety 

lifts, use proper construction and maintenance equipment, make sure equipment such as 

the fall arrest system does not get caught in the machinery, and place first aid kits in the 

towers (ASSE, 2010).  Facility managers should creating a goal of no accidents, using 

protective measures to prevent accidents, and by creating effective and accessible means 

of rescue and escape in case of an emergency (ASSE, 2010).   

  

Sample Ordinances  

Table 15 

Model Ordinances – Impacts on Safety 

 Maine South Dakota 

Site Security Ground-mounted equipment and 

access doors shall be labeled and 

secured 
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 Towers shall not be climbable 15 

feet above ground surface 

 

Emergency 

Communications 

Applicant shall make reasonable 

efforts to avoid disruption of 

radio, telephone, TV, or similar 

signals 

Applicant shall not cause 

microwave, television, radio, or 

navigation interference contrary 

to Federal Communications 

Commission regulations or 

other laws; if interference 

occurs, the wind facility shall 

implement remedy 

Emergency 

Services 

Applicant shall provide a project 

summery and site plan to local 

emergency services 

 

 Turbines shall have fire 

suppression systems 

 

 Upon request, applicant shall 

cooperate with emergency 

services to develop an emergency 

response plan 

 

Other Minimum distance between 

ground and blades shall be 25 feet  

Minimum distance between 

ground and blades shall be 25 

feet 

 Applicant shall have a liability 

policy covering bodily injury and 

property damage  

 

 

 

Table 16 

Midwest Ordinances – Impacts on Safety 

 White County, IN Huron County, MI Pottawattamie 
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County, IA 

Site Security Towers shall be 

equipped with anti-

climbing devices  

Warning signs shall be 

placed on turbine 

towers, electrical 

equipment, and facility 

entrances 

 

  Turbines shall not be 

climbable from exterior 

 

  All access doors and 

electrical equipment 

shall be lockable 

 

Emergency 

Communications 

 No facility shall be 

installed in the 

proximity of existing 

communication 

systems where the 

facility would produce 

electromagnetic 

interference 

The facility 

shall not cause 

interference to 

radio and 

television 

reception on 

adjoining 

properties; if 

interference 

occurs, wind 

facility shall 

implement 

remedy 

 Applicant shall submit a 

communications study 

to minimize interference 

with non-individual 

microwave 

transmissions and take 

reasonable measures to 

mitigate an interference 

no more than 90 days 

after receiving a 

No facility shall be 

installed along the 

major axis of an 

existing microwave 

communications link 

where the facility 

would interfere with 

the signal 

Turbines shall 

not interfere 

with 

emergency 

communication 

transmissions 

of the county 
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complaint 

Other Private access roads 

shall have Emergency 

911 address road signs 

Minimum distance 

between ground and 

blades shall be 75 feet 

 

 Minimum distance 

between ground and 

blades shall be 25 feet 

and increased in areas 

where over-sized 

vehicles may travel 

  

 Viable or reflective 

objects shall be placed 

on anchor points for guy 

wires and on innermost 

guy wires up to 8 feet 

above the ground 

  

 Applicant shall have a 

liability policy covering 

bodily injury and 

property damage  

  

 

 

How to Gain Public Support 

 Prior to construction of a wind facility, the developer should coordinate 

emergency response procedures with local emergency response services.  Firefighters 

should know how to effectively respond to fires unique to a wind energy facility, such as 

a fire in the engine room of a turbine.  Local hospitals and EMT services should know the 

most likely injuries sustained from an accident at a wind energy facility. Coordination 
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between the wind facility and local emergency services will give the community a sense 

of safety. 

 

Recommendations 

 Ordinances should require that a wind facility and local emergency services work 

together to create an Emergency Response Plan.  A coordinated plan allows both sides to 

know exactly how the other side plans to respond to an emergency.  Both sides can work 

together to respond in a quick and efficient manner.  In order for local emergency 

services to provide a quick response, ordinances should require that developers construct 

turbines and electrical lines in a way that does not interfere with emergency 

communications systems. 

 Ordinances should require that a developer submit a Fire Prevention Plan prior to 

construction and install fire suppression systems in all turbines.  The Fire Prevention Plan 

should outline all measures taken by the facility to prevent fires and outline a fire 

prevention training program for employees.  Ordinances should also require that 

developers equip all turbines with anti-climbing devices, lock all access doors, lock all 

equipment, and place warning signs on towers, electrical equipment, and machinery to 

prevent injuries to potential trespassers. 

 Four of the analyzed ordinances require a minimum distance between turbine 

blades and the ground surface.  This requirement prevents the blades from striking people 

and most objects under the turbine.  Three of the four ordnances require a minimum 

distance of 25 feet between blade tips and the ground.  
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 Two of the analyzed ordinances require liability insurance.  Liability insurance 

allows people injured on the facility site to pay for medical bills and protects the financial 

assets of the facility.  However, this requirement does not help prevent injury to workers.  

Ordinances should also require the developer submit an outline of a vigorous worker 

safety training program. 



Chapter 12 - Impacts on Water 

 

Challenges 

The construction and operation of a wind facility can lead to soil erosion.  Soil 

erosion occurs when wind or water moves detached soil particles (AWEA, 2008).  

During construction of a wind facility, vegetation removal, excavation, and vehicle traffic 

can loosen soil particles and exacerbate soil erosion (AWEA, 2008; NWCC, 2002).  

Wind-induced erosion can increase fine particle matter in the air which could impact 

human health and reduce visibility (NWCC, 2002). 

Soil erosion can lead to sedimentation if runoff water from impervious surfaces 

located on the facility site carry particles into nearby waters and wetlands.  Runoff can 

also carry contaminants naturally occurring in the soil and wastes used in the construction 

and operation of a wind facility into water bodies (AWEA, 2008).  Sedimentation 

degrades water quality and can increase flooding, accelerate the filling of reservoirs, 

harm aquatic life and habitats, and alter downstream flow patterns (AWEA, 2008; 

NWCC, 2002). Degraded water quality can also increase water treatment costs, impact 

recreational uses, and obstruct drainage ditches and other waterways used by the 

community (AWEA, 2008).    

The construction and operation of a wind facility can negatively impact surface 

waters and wetlands.  Surface waters include rivers, streams, lakes, ponds, and other
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water bodies visible above ground.  Wetlands include land surfaces saturated most or all 

of the year.  Developers can replace water bodies destroyed during construction of a 

facility, such as the destruction of wetlands for the installation of transmission lines 

(AWEA, 2008).  However, the placement of turbines, access roads, and transmission line 

poles in wetlands or water bodies is permanent (AWEA, 2008). 

The construction of a wind facility can alter the flow and degrade the quality of 

groundwater. Groundwater resides in soil and rock below the earth’s surface, called an 

aquifer, and generally groundwater is cleaner than surface water (AWEA, 2008).  The 

groundwater under an area in one community can connect to groundwater in other 

communities.  Potential impacts to groundwater include dewatering operations which 

affect the amount of water in wells and springs, slope alternation, storm water routing, 

and increases in impervious surfaces (AWEA, 2008). 

Figure VIII. Runoff and the Water Cycle (Eclipse Digital Imaging, Inc., 2012; Summit to the Sea, 2002) 
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 Blasting during construction activities can disrupt aquifer materials and thus 

obstruct the flow of groundwater through aquifer materials (AWEA, 2008).  This can 

lessen the amount of groundwater in wells and springs (AWEA, 2008).  Blasting can also 

cause bedrock fractures which can draw in flow from other portions of bedrock with 

poorer water quality (AWEA, 2008).   

Contaminates from wind facilities which seep into wetlands, lakes, and streams 

have the potential to discharge into the groundwater (AWEA, 2008). Blasting agents that 

contain percolate may result in groundwater contamination (AWEA, 2008). 

 

Mitigation 

Developers can mitiagte damage cuased by soil erosion and sedimentation by 

developing a sediment and erosion control plan (AWEA, 2008).  The plan should identify 

existing soil conditions of the site and locations of water bodies, wetlands, and drainage 

areas within the site in order to determine potential impacts (AWEA, 2008).  Also, most 

state environmental regulatory agencies require a storm water pollution prevention plan, 

signed by construction contractors, agreeing to use best management practices (AWEA, 

2008). Best management practices reduce the risk of sedimentation caused by the 

construction of wind energy facilities by the use of silt fences between construction areas 

and water bodies, installation of temporary water diversions at water channel crossings, 

use of erosion control blankets on slopes near water bodies or wetlands, and restoration 

of vegetative cover to the greatest extent practical at the site (AWEA, 2008) 

Developers should use compensatory measures for permanent impacts, such as 

the placement of turbines, access roads, and transmission line poles in wetlands or water 
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bodies.  Developers can provide funds for the creation, restoration, enhancement, or 

preservation of water bodies or wetlands (AWEA, 2008).  Governmental bodies have 

recently required a one-to-one compensation for acres of water bodies or wetlands 

eliminated by wind energy development along with extra area to account for uncertainties 

(AWEA, 2008).  New or improved water bodies or wetlands should be created on the 

project site (AWEA, 2008).  However, the location of new or improved water bodies 

within the same watershed can also effectively mitigate negative impacts (AWEA, 2008).    

The monitoring of aquifer recharge areas for changes in water quality can help 

identify impacts on groundwater quality (AWEA, 2008).  Developers should conduct a 

blasting survey to identify existing groundwater features and evaluate the impact of 

blasting activities on groundwater before construction (AWEA, 2008).  During 

construction, developers can use blasting agents to do not contain percolate, document 

blasting operations, and monitor vibrations to avoid negative impacts to groundwater 

(AWEA, 2008). 

 

Sample Ordinances 

Table 17 

Model Ordinances – Impacts on Water 

 Maine South Dakota 

Required 

Mitigation 

Measures 

All facilities and structures 

shall comply with the existing 

septic and well regulations 

Turbine roads shall be covered with class 

5 gravel or similar material 



                              72 
 

Applicant must use Maine 

Erosion Control Handbook 

for Construction: Best 

Management Practices 

When practical, all-weather roads shall 

be used to deliver heavy equipment 

 Protection and segregation of topsoil 

from subsoil in cultivated lands 

Dust control measures  

Plans Stormwater Management Plan Grading, construction, and drainage of 

roads and turbine pads 

Site Plan showing: contour 

lines, land cover, wetlands, 

streams, water bodies, and 

areas proposed to be regarded 

or cleared of vegetation 

Soil Erosion and Sediment Control Plan, 

including: 

Soil information 

Design features to maintain downstream 

water quality 

Re-vegetation Plan 

 Measures to minimize area of disturbance 

 Protection of top-soil 

 Stabilization of area after construction 

 Methods of disposal or storage of 

excavated material 

Other During approval process, 

recommendations from the 

Maine Department of Inland 

Fisheries and Wildlife 

Environmental Coordinator 

and the Maine Natural Areas 

Program shall be considered 
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Table 18 

Midwest Ordinances – Impacts on Water 

 White County, IN Huron 

County, MI 

Pottawattamie 

County, IA 

Required 

Mitigation 

Measures 

All facilities and structures shall comply 

with the existing septic and well 

regulations  

  

Dust Control Measures   

Plans Site plan with locations of wetlands 

within 1 mile of any towers and plan shall 

be in accordance with U.S. Army Corps of 

Engineers requirements 

  

Erosion Control Plan and Storm Water 

Quality Management Plan developed in 

conjunction with Natural Resources 

Protection Service  

  

Drainage Plan and use of storm water best 

management practices 

  

Other Setback from conservation lands - 750 

feet 

  

Setback from Tippecanoe River - 1/2 mile   

Must provide a U.S. Geological Survey 

map with application for permit 

  

Certification by an engineer that tower 

design is within accepted engineering 

standards, given soil and climate 

conditions 
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Recommendations 

 Ordinances should require developers to submit a Blasting Survey, Sediment and 

Erosion Control Plan, Stormwater Management Plan, Drainage Plan, or other type of 

water management plan prior to receiving project approval.  When developing a plan, 

developers should consult with environmental specialists and local, state, or federal 

environmental agencies to ensure an effective plan.  Plans allow developers to have a 

water quality management strategy they can refer to throughout the construction process 

and during facility operation.  Plans will also assure the permitting agency that the 

developer will take appropriate measures in maintaining water quality.  

 Ordinances should require developers to submit a site plan prior to receiving 

project approval which documents the location of water bodies and wetlands within one 

mile of the project site.  Ideally, the entire project site should be set back one mile from 

water bodies to reduce the risk of runoff from impervious surfaces such as roads and 

tower bases.  However, a one mile setback may limit access to a wind resource so 

ordinances should also require developers to mitigate impacts with compensatory 

measures if a setback is not practical.  Ordinances should also include a regulation that 

developers construct roads in a manner which limits dust creation so that soil particles do 

not become airborne. 

  



Chapter 13 - Impacts from Pollution 

 

Challenges 

 Air pollution generated by a wind energy facility generally occurs during 

construction.  Pollutants usually remain in the project area and will likely not have long-

term impacts on air quality (NWCC, 2002).  Excavation activities loosen soil particles 

which can blow into the air (AWEA, 2008).  Engine exhaust from construction 

equipment also emits pollutants (AWEA, 2008).  Throughout the life of the facility, 

increased vehicle traffic for maintenance activities can emit a small amount of pollutants 

near the project area. 

 Solid and hazardous wastes generated by the facility have a greater negative 

impact on the health of the community and environment than air pollution.  Heavy-

equipment fuels, gearbox oils, hydraulic fluids, lubricants, cleaning fluids, paints, 

degreasers, and other similar substances used during construction have the potential of 

becoming waste products and can harm plants and animals if not disposed of properly 

(AWEA, 2008).  However, the majority of construction wastes generally include non-

hazardous solid wastes such as packing and crating materials (AWEA, 2008).  Sites with 

preexisting structures may have demolition wastes such as materials containing asbestos, 

debris coasted with lead-based paint, materials contaminated with PCBs, oils and liquids, 

and fluorescent light bulbs (AWEA, 2008).   
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Operation waste fluids include gearbox oils, hydraulic and insulating fluids, and 

cleaning fluid (NWCC, 2002).  Poorly designed or unmaintained turbines may leak fluids 

(NWCC, 2002).  Fluids could leak into facility components or could spill in an amount of 

“reportable quantity” under federal, state, and local laws (AWEA, 2008).  Fluids can also 

drip down turbine towers or fly off the tips of blades (NWCC, 2002).    

 

Mitigation 

 Developers can easily mitigate impacts of air pollution.  During construction of a 

wind project, minimizations to disturbed surfaces and the use of dust suppressants, such 

as the watering of roads, can reduce the amount of dust in the air.  Operators of 

construction equipment can limit exhaust by operating equipment in an appropriate 

manner (AWEA, 2008). 

 Developers should always dispose of solid and hazardous wastes in accordance 

with applicable regulations to ensure safe handling and reduce negative impacts on the 

environment (AWEA, 2008).  A Waste Management Plan can help a developer ensure 

compliance with regulations (AWEA, 2008).  Constructing underground and ground-

level storage tanks in accordance with applicable regulations will reduce leaks (AWEA, 

2008).  Recycling and waste reduction practices can decrease disposal costs (AWEA, 

2008). 

 Developers should comply with state environmental agencies’ regulatory spill 

programs to reduce the risk of hazardous waste spills (AWEA, 2008). Contaminant and 

Response Plans and Hazardous Material Management Plans can also reduce the risk of 

spills and enable a quick and appropriate response in the event of a spill (AWEA, 2008). 
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A Hazardous Material Management Plan establishes standard procedures for reporting, 

handling, disposal, and cleanup of hazardous spills (AWEA, 2008). These plans often 

require off-site maintenance and repair of turbine components and vehicles, the 

installation oil pans to catch oil leaks, and the use of bio-degradable lubricants and non-

hazardous fluids when feasible (AWEA, 2008). 

 

Sample Ordinances  

Table 19 

Model Ordinances – Impacts from Pollution 

Maine South Dakota 

All facilities and structures shall comply 

with the existing septic and well 

regulations 

Applicant shall utilize reasonable measures 

and practices of construction to control 

dust 

 

 

Table 20 

Midwest Ordinances – Impacts from Pollution 

White County, IN Huron 

County, 

MI 

Pottawattamie 

County, IW 

Applicant shall comply with existing septic and well 

regulations required by the White County Health 

Department and/or the State of Indiana Department of 

Public Health 
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All wastes, whether generated from supplies, equipment, 

parts, packaging, operation, or maintenance (including old 

parts and equipment related to construction, operation, or 

maintenance) shall be removed from site promptly and 

disposed of in accordance with all federal, state, and local 

laws 

  

All hazardous material related to construction, operation, 

or maintenance shall be handled, stored, transported, and 

disposed of in accordance with all local, state, and federal 

laws 

  

Applicant shall submit a plan of dust control measures 

prior to project approval 

  

 

 

Recommendations 

 Ordinances should include a statement that requires all developers to operate and 

maintain the wind energy facilities in accordance with all engineering standards and 

applicable laws to ensure the proper handling of wastes.  This statement would 

incentivize developers to follow waste management rules.  Ordinances should also 

require that developers create a Dust Management Plan, Waste Management Plan, 

Contaminant and Response Plan, Hazardous Material Management Plan, and a Recycling 

and Waste Reduction Plan.  These plans would help the developer plan a project that 

complies with all regulations, responded quickly to hazardous materials emergencies, and 

mitigate negative impacts on the environment and community. 



Chapter 14 - Impacts on Vegetation 

 

Challenges 

The loss of vegetation can impact the environment and local agricultural 

activities.  The significance of vegetation loss depends on the size of the area disturbed, 

the existence of rare or sensitive native plants, the site typography, and the layout of 

access roads (AWEA, 2008).  

Invasive, weedy species thrive 

in disturbed environments and 

may grow in areas where 

construction has loosened the 

soil (NWCC, 2002).  Invasive 

species could replace native 

vegetation that serves as a 

valuable food source for native 

animal species (NWCC, 2002). 

 Construction in steep areas has a greater impact because of “cut and fill” techniques, 

where soil removed to construct roads is used to fill holes or create embankments on 

other areas of the site (AEWA, 2008).  Farmers near the Combine Hills Facility 

Figure IX. Canada Thistle (Cirsium arvense), Classified as a 
noxious weed in most of the Midwestern states (NRCS, 
2012) 
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expressed concerns that invasive noxious weeds would spread to their orchards in the 

valley below the facility site. 

 

Mitigation 

 Prior to construction, developers should hire a botanist to conduct rare plant field 

surveys to determine if rare or sensitive plant species exist in the project area (AWEA, 

2008).  Prior to construction of the Combine Hills project, a study conducted determined 

local weed types and how much those weeds spread in the area (NWCC, 2005).  The 

developer then hired a contractor to control the weeds (NWCC, 2005).  The segregation 

and storage of topsoil, soil decomposition, and topsoil replacement can minimize the loss 

of native vegetation (AWEA, 2008).  Botanists can retain and establish new native 

populations through seed collection and planting, relocation of vegetation, and by 

monitoring existing plants (AWEA, 2008).   

 

Sample Ordinances  

Table 21 

Model Ordinances – Impacts on Vegetation 

 Maine South Dakota 

Consultation with 

Environmental 

Agencies 

Applicant shall consider 

recommendations of the Maine 

Department of Inland Fisheries 

and Wildlife Environmental 

Coordinator of the Maine 

Natural Areas Program 

Applicant shall consult with 

South Dakota Department of 

Game, Fish, and Parks and 

U.S. Fish and Wildlife Service 
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Disturbance of site Site plan showing land cover 

and areas proposed to be re-

graded or cleared of vegetation 

Where practical, existing 

public roads shall be used 

  Applicant shall disturb or clear 

site only to the extent 

necessary to assure suitable 

access for construction, safe 

operation, and maintenance 

  Associated facilities shall be to 

the extent practical mounted on 

foundations used for towers or 

inside towers unless otherwise 

allowed by landowner 

Other Facility shall not have an 

unreasonable adverse effect on 

rare, threatened, or endangered 

wildlife, significant wildlife 

habitat, plants, and plant 

communities 

Applicant shall implement 

measures to protect and 

segregate topsoil from subsoil 

in cultivated lands, unless 

otherwise negotiated with 

landowner 

 

 White County, IN, Huron County, MI, and Pottawattamie County, IW do not have 

any regulations which directly relate to impacts on vegetation. 

 

How to Gain Public Support 

 Developers and permitting agencies should educate the community about the 

environmental benefits associated with wind energy.  Unlike other power generating 

facilities, wind facilities do not emit pollutants which may harm vegetation.  The facility 

also may serve as an alternative to dense developments, such as a residential subdivision, 

which could eliminate larger amount of vegetation in the area (AWEA, 2008).  
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Developers may also consider partnering with local environmental groups, who have 

knowledge of local vegetation, to address impacts. 

 

Recommendations 

Ordinances should require developers to hire professional wildlife consultants 

prior to construction to evaluate vegetation in the area.  Professionals, such as botanists, 

can determine the sensitivity of plant species in area to invasion by non-native species.  

Environmental experts would have more knowledge about local vegetation than the 

developer, resulting in a more accurate analysis and appropriate mitigation measures. 

Ordinances should also require developers to minimize disturbance to land on the 

facility site. Developers should not make any unnecessary changes to land, such as by 

avoiding “cut and fill” techniques when possible and limiting the number of access roads. 

Developers will destroy fewer plants on the site by limiting disturbances which would 

eliminate potential negative impacts.  



Chapter 15 - Impacts on Bats 

 

Challenges 

 Many wind facility sites throughout the United States and Canada have reported 

bat collisions with wind turbines.  Many studies analyze collisions, but few studies look 

at habitat loss and alteration, which most likely occurs (AWEA, 2008)  Communities 

began to have concerns about bat 

collisions after a West Virginia facility 

having 44 turbines reported 458 bat 

carcasses within a 6 month period 

(AWEA, 2008).  Recently, 

environmentalists have raised concerns 

about the protection of the Indiana bat, an 

endangered species found in the Mid-

West, Mid-Atlantic, and Northeast (AWEA, 2011). 

 Most bat fatalities have occurred at wind facilities near mountains, although 

studies have also shown relatively high amounts of bat fatalities in agricultural 

landscapes (NWCC, 2011).  Migratory tree-rousing bats have the highest risk of collision 

(NWCC, 2011). A study analyzing bat fatalities at wind facilities in Alberta, Canada 

suggests that bats follow select migratory routes in mountainous landscapes and wind 

Figure X. Indiana Bat (Myotis sodalis) (batsnbikes, 2010) 
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facilities located in these routes can cause bat fatalities. The study focused on the 

migratory patterns of two species, the Hoary Bat (Lasiurus cinereus) and Silvered Hair 

Bat (Lasionycteris noctivagans).  These bats showed more activity near the foothills of 

the Rocky Mountains than on the prairie grasslands (Baerwald & Barclay, 2009).  

Research has shown that bats have excellent spatial memory and are capable of 

perceiving stars, post-sunset glow, the Earth’s magnetic field, and geographical 

landmarks and linear features (Baerwald & Barclay, 2009).  Research has also shown that 

bats tend to migrate along routes which have appropriate roosting habitats (Baerwald & 

Barclay, 2009).  This may explain why bats tended to have more activity near the 

mountains which have distinct features rather than open grasslands. 

 The Canadian study also produced evidence that the design of wind facilities 

themselves results in bat fatalities.  The number of turbines affected the amount of 

fatalities (Baerwald & Barclay, 2009).  Evidence also suggested that higher wind turbines 

tend to cause more fatalities (Baerwald & Barclay, 2009).  At sites with high bat activity 

and high tower heights, the amount of fatalities increased (Baerwald & Barclay, 2009).   

Evidence suggests that a percentage of bat fatalities occur due to rapid 

decompression.  When encountering suddenly changing pressures near rapidly moving 

blades, bats can experience lung damage due to expansion of air in the lungs not 

accommodated by exhalation, called pulmonary barotrauma (NWCC, 2011; Baerwald, 

D’Amours, Klug, & Barclay [Baerwald], 2011). One study found that 90% of bat 

fatalities involved internal hemorrhaging consistent with barotrauma (Baerwald, 2011). 
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Figure XI. Summary of Bat Mortality Rates at Various Wind Energy Faculties (NWCC, 2011) 
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Mitigation 

Developers should consider the unique aspects of the proposed wind facility to 

develop appropriate mitigation measures.  The bat species in the facility area, the location 

of geographic landmarks, the height of the proposed turbines, and the number of 

proposed turbines will affect the number of bat fatalities (AWEA, 2008; Baerwald & 

Barclay, 2009).  Common studies of for assessing collision impacts are listed in table 20. 

Before development of the Chanarambie Wind Power Facility, the developer conducted 

several studies to examine potential impacts on bats and identified no significant issues 

(NWCC, 2005). 

Developers should also inform themselves of recent research concerning bat 

fatalities and consider hiring a biologist or ecologist to help develop mitigation measures 

(AWEA, 2008). 

 Developers should always avoid constructing wind energy facilities near caves, 

open water, and other sites used by a large number of bats (AWEA, 2008).  Many species 

of bats fly near caves when searching for food.  Open water provides a place for drinking 

and insect pray (AWEA, 2008).  Developers should also avoid heavily wooded areas 

which attract migratory tree-routing bats.  When practical, developers should develop 

facilities in agricultural regions rather than mountains regions to limit the amount of bats 

affected.  

 Developers may consider financial contributions to research on bats as a 

mitigation measure (AWEA, 2008).  Members of the wind industry have donated funds 

to research on the White Nose Syndrome, a disease that affects cave-dwelling bats in the 

Northeast (AWEA, 2011).  Bats with White Nose Syndrome develop a white fungus on 
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the muzzle and other parts of the body during hibernation, which eventually leads to 

death (U.S. Fish and Wildlife Service [USFW], 2011).  Wind energy developers could 

join the extensive network of organizations lead by the U.S. Fish and Wildlife Service 

which work to investigate the disease and minimize impacts (USFW, 2011). Developers 

could also contribute to the protection of hibernacula and nursery colonies of endangered 

colonial bats and donate funds to preserve and enhance bat habitats (AWEA, 2008). 

 

Table 22 

Pre and Post-construction Studies for Assessing Collision Impacts to Bats 

Brief Description of 

Methodology 

Purpose Limitations 

Acoustic Surveys (pre– and post-construction) 

use ultrasonic detectors to 

record bat calls and 

software to identify the calls 

can be used to derive an 

approximate index of bat 

use in the vicinity of the 

detector at a number of 

wind projects for pre- and 

post-construction surveys 

 

provides some species 

composition data 

the utility of pre-

construction call rates in 

predicting post-construction 

mortality has not been 

proven 

 

provides only an 

approximate index of bat 

use within the detection 

range of the detector, but 

not number of individuals 

 

may not permit the 

identification of all bats to 

species depending on 

method used 

 

does not provide call rate 

data in all cases 

 

limited by season for 

migrating bats 

Carcass Searches (post-construction) 

observers conduct 

standardized searches for 

used to obtain empirical 

estimates of fatality rates 

finding carcasses often 

difficult 
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dead and injured bats  

 

scavenging rates and 

observer detection 

efficiency is calculated 

and used to estimate the 

number of fatalities 

occurring, since not all 

carcasses are found by 

searches 

resulting from the turbines  

expensive and requires 

searcher efficiency and 

scavenging trials to provide 

correction factors for 

estimating actual fatalities 

 

in areas where turbines are 

located in active 

agricultural areas often 

developers must regularly 

mow areas to improve 

searcher efficiency, and 

when this occurs, 

developers may have to pay 

for crop losses 

 

difficult in forest or shrub- 

land habitats 

Genetic (DNA) Testing of Carcasses (post-construction) 

bat carcasses are subjected 

to DNA testing to improve 

species identification 

can identify species that are 

difficult to identify by 

traditional means, such 

as certain endangered 

species 

relatively expensive and 

require salvage permits and 

skilled collaborators 

Mist Netting (pre-construction) 

fine, black mesh nets are 

strung across areas 

frequented by feeding or 

commuting bats 

 

captured bats are identified 

to species, sometimes 

marked, and then released 

used to capture and identify 

bats to species where 

species composition is 

a requirement 

not useful for providing an 

index of use or populations 

at a site 

 

only samples areas where 

nets can be safely used; 

does not sample bats flying 

within the elevation range 

of the rotor swept area of a 

turbine 

 

labor intensive and permits 

are required to capture and 

handle bats 

Night Vision/Thermal Imaging 

visually documents the 

behavior of bats in the 

vicinity of wind turbines 

 

provide real time behavioral 

data on how bats interact 

with turbines 

 

relatively expensive and do 

not provide enough 

information to identify 

species of observed bats 
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can be used in combination 

with acoustic and/or radar 

surveys 

this type of data may help 

the scientific community to 

understand bat mortality, 

which could in turn support 

development of successful 

bat deterrents 

Portable Marine Radar Surveys 

use portable marine radars 

on trailers or mounted on 

vehicles 

 

cover portions of the wind 

project area from very close 

to ground level to several 

thousand feet aloft 

provide information on 

passage rates and heights 

above ground of bats during 

the day and night 

 

these data are available for 

sites throughout the US for 

comparison 

reliable radar data cannot be 

obtained on nights when 

insects are abundant or 

during heavy rains 

 

cannot be used to identify 

species of observed bats 

 

bats cannot always be 

distinguished from birds 

 

 

Sample Ordinances  

Table 23 

Model Ordinances – Impacts on Bats 

 

Maine South Dakota 

Facility should not have an unreasonable adverse effect 

on rare, threatened, or endangered wildlife, significant 

wildlife habitat, plants, and plant communities.  

Applicant shall submit 

environmental concerns before 

construction, including native 

habitats, rare species, and 

migratory routes 

During approval process, recommendations from the 

Maine Department of Inland Fisheries and Wildlife 

Environmental Coordinator of the Maine Natural Areas 

Program shall be considered 

Electrical wires shall be placed 

underground when located on  

private property, unless 

underground installation 

causes a loss of electrical 

current 

Bird flight deviators must be installed on guy wires  
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Table 24 

Midwest Ordinances – Impacts on Bats 

White County, IN Huron County, MI Pottawattamie 

County, IA 

Setback from conservation 

lands - 750 feet 

Applicant shall submit an avian study, 

to access potential impacts of proposed 

facility upon bird and bat species, 

including at a minimum: a literature 

survey for threatened and endangered 

species, information on critical 

flyways, an explanation of impacts, 

proposed mitigation if necessary, and 

plans for post-construction avian 

monitoring or studies 

 

Setback from wetlands, as 

defined by the U.S. Army 

Corps of Engineers - 

Determined by permit from 

Army Corps 

Electrical collection systems shall be 

underground within interior of each 

parcel 

 

Setback from Tippecanoe 

River - 1/2 mile 

  

 

 

How to Gain Public Support 

Developers and permitting agencies should educate the community about the 

environmental benefits associated with wind energy.  Unlike other power generating 

facilities, wind facilities do not emit pollutants which may harm bats and other wildlife.  

The developer may also consider an advertising campaign demonstrating how they will 
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contribute funds to research on bats, if they chose to contribute funds as a mitigation 

measure. 

 

Recommendations 

 Research has shown that a number of bat fatalities have occurred at various wind 

energy facilities, therefore all ordinances should address the issue. The analyzed 

ordinances have requirements which address environmental concerns but do not have 

specific requirements which mitigate bat fatalities.  Developers may not consider unique 

issues related to bat fatalities, such as locating facilities near mountainous regions and 

bats’ susceptibility to pulmonary barotrauma, and may not account for these issues when 

mitigating environmental impacts. 

 Ordinances should require the developer to place all electrical lines underground 

as long as a significant loss to current does not occur in order to reduce electrocution to 

bats.  All above-ground wires should have insulation in the case of contact with bats. 

 Ordinances should require that the developer submit a pre-construction study 

assessing the possibility of bat collisions.  Post-construction studies, useful for studying 

bat interaction with turbines and the prevalence of fatalities, do not resolve the issue of 

limiting bat deaths at the proposed facility.  The developer should consult environmental 

agencies and environmental experts when conducting studies.  The developer could use 

acoustic surveys, mist netting, or other applicable studies.  Acoustic surveys provide 

information on the number of bats in the area which may indicate if the site will have 

high bat usage post-construction.  Mist netting provides information on the types of bats 

in the area and would identify endangered species in the area. 
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 Ordinances should require that the developer take additional mitigation measures, 

if issued a permit, when a large number of bats or endangered species inhibit the area.  

Additional mitigation measures should include setting turbines back from caves, wooded 

areas, and bodies of water and the donation of funds to post-construction bat studies. 



Chapter 16 - Impacts on Birds 

 

Challenges 

Collisions of birds with turbines, metrological towers, and transmission lines can 

occur.  Birds also may not see rapidly spinning rotor blades resulting in a collision 

(RMLI, 2008).  Perching birds (Passeriformes) constitute the majority of fatalities 

(NWCC, 2011).  Bird 

collisions have received 

much attention partly due 

to the number of 

documented kills at the 

Altamont Ridge facility in 

California and the Tarifa 

Wind facility in Spain 

(RMLI, 2008; NWCC, 

2002).  The Altamont Ridge facility sits in a major raptor corridor (RMLI, 2008). 

Raptors have the highest risk of collision with turbines (NWCC, 2011).  Raptors 

constitute 6 % of all bird fatalities; however fewer raptors exist than other bird species 

(NWCC, 2011).  Environmentalists have significant concerns about raptor fatalities due 

to the low number of raptors and the protected status of most species (NWCC, 2002).  

Figure XII. Raptor - Golden Eagle (Aquila chrysaetos) (Golden Eagles, 2012) 
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Wind facilities with landscape features that influence raptor density, such as a 

location with concentrated prey or conditions favorable for nesting, feeding, and flying 

may have a higher raptor fatality rate (NWCC, 2011).   

Studies have suggested a variety of different factors that may influence bird 

collisions.  Evidence suggests that the number of birds, behavioral characteristics of a 

species, weather, and characteristics of wind facilities influence the number of bird 

fatalities (NWCC, 2011).  Locating wind facilities in major bird corridors may increase 

the amount of collisions (RMLI, 2008).   Locating wind facilities in grain croplands may 

increase collisions because grain crops attract rodents, included in some species’ diets 

(RMLI, 2008). Red lights on the top of towers required by the Federal Flight 

Administration may attract birds, increasing the likelihood of a collision, because birds 

may use the lights as navigational clues (NWCC, 2002). Reduced visibility from fog, 

clouds, rain, and darkness may cause birds to collide with objects at a wind facility 

(NWCC, 2002). Larger turbines appear to cause fewer fatalities, although research has 

not proven this fact (NWCC, 2011).   

 Birds can also become electrocuted from high voltage transmission lines which 

carry power to substations and distribution lines which carry electricity to customers 

(AWEA, 2008).  Electrocution can occur when a bird touches a conductor and a 

grounded wire simultaneously (NWCC, 2002).  Bald eagles (Haliaeetus leucocephalus) 

have a higher risk of electrocution by distribution lines because their wingspan can cover 

the distance between two conductors (AWEA, 2008).   

 Wind facilities can eliminate the habitat of bird species, although the negative 

impacts associated with habitat loss appear less significant than the impacts from bird 
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collisions.  Habitat loss includes the acres of habitat converted to permanent structures 

and the loss of an area due to disturbance (AWEA, 2008; NWCC, 2002). Habitat loss 

could result in reductions of populations or loss of a species (AWEA, 2008).  The 

reduction or loss of a species may impact the food chain of the ecosystem, leading to 

decreases in population of other species.  

 Habitat fragmentation and alternation could also result in reductions of 

populations or loss of a species (AWEA, 2008). Fragmentation occurs when an aspect of 

the project, such as roads, divides a continuous habitat (AWEA, 2008). Wind projects can 

alter habitats due to the invasion of weeds caused by soil disturbance, increased wildfires, 

habitat conversion, and increased human disturbance (AWEA, 2008).  
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Figure XIII. Summary of All Bird Mortality Rates at Various Wind Energy Facilities (NWCC, 2011) 
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Mitigation 

Appropriate mitigation and monitoring techniques vary depending on the species 

of concern, the project location, and the regulatory agencies responsible for review 

(AWEA, 2008).  Developers should look at recent advances in the mitigation of bird 

fatalities and habitat loss and should consider hiring a field biologist to help develop 

mitigation measures (AWEA, 2008). 

Ideally, developers should determine impacts and develop mitigation measures 

before construction.  This prevents bird fatalities and will cost less than post-construction 

fixes (AWEA, 2008).  In a bird impact assessment, the developer should consider local 

expertise, conduct literature searches on limiting impacts, and conduct natural resource 

database searches (NWCC, 2002).  

Developers should set turbines back from flight paths, avoid areas with high bird 

activity at the elevation of turbine rotors, and avoid construction near habitat features 

which attract birds to prevent a high number of collisions (AWEA, 2008).  A general rule 

for setback distances does not currently exist, however developers should not locate 

turbines directly in flight paths, especially flight paths of raptors (AWEA, 2008). 

Developers should not locate facilities near open water, wetlands, areas where the wind 

creates an updraft, grain croplands, and cliffs and cap rocks used by nesting raptors 

(AWEA, 2008).  Alterations to wind facilities can also reduce fatalities.  The Whitewater 

Hill Wind Facility used tubular towers to eliminate opportunities for birds to perch and 

nest on towers (NWCC, 2005).  

Implementing raptor safety mechanisms to electrical systems can reduce 

electrocution of raptors. Developers can implement design guidelines created by 
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organizations such as the Avian Powerline Interaction Committee (AWEA, 2008). Raptor 

safety mechanisms include flight diverters where transmissions lines cross raptor 

corridors, perch guards, and insulated cover-ups (AWEA, 2008). Inspection of wires and 

construction of transmission lines with conductors at least 60 inches apart can also reduce 

fatalities resulting from raptors’ large wing span (AWEA, 2008).  

 Developers can reduce habitat loss, alteration, and fragmentation by setting 

turbines back from areas occupied by species sensitive to habit loss (AWEA, 2008).  The 

federal government funded a plan in 2009 to protect two species sensitive to habitat loss 

caused by wind facilities.  The U.S. Interior Department awarded over $1 million to 

Oklahoma to help the wind industry develop a regional Habitat Conservation Plan to 

protect the migration route of the Lesser Prairie Chicken (Tympanuchus pallidicinctus) 

and endangered Whooping Crane (Crus americana) (AWEA, 2011).  The wind industry 

believes this plan will help companies obtain permits for projects in the Central Planes 

while also protecting these two species (AWEA, 2011). 

 

                         

Figure XIV. Lesser Prairie Chicken (Tympanuchus pallidicinctus)              Figure XV. Whooping Crane (Crus Americana)                                                                                            
(Oklahoma Farm Report, 2011)                                                                        (ArvaMont Photography, 2010) 
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Developers should limit the amount of land disturbed by the facility and consider 

construction of facilities in lower-quality habitats (AWEA, 2008).  Lower-quality habitats 

include agricultural areas, managed pasture, brownfield and industrial sites, disturbed 

rangelands, and landscapes already fragmented in ways that reduce bird activity (AWEA, 

2008).  Protecting bird habitats will limit reductions in bird populations caused by wind 

facilities, therefore mitigating impacts to the food chain of the wider ecosystem.  

Developers may also consider habitat enhancement and restoration as a 

compensatory form of mitigation (AWEA, 2008).  A pre-construction study of ecological 

impacts of construction and operation of the Meridian Way Wind Farm in Cloud County, 

KS, identified possible impacts from habitat fragmentation caused by roads and tall 

turbine towers (Horizon Wind Energy, 2008).  Horizon Energy committed to funding a 

20,000 acre offsite habitat restoration program to mitigate impacts to the greater prairie 

chicken (Tympanuchus cupido) and other grassland birds (Horizon Wind Energy, 2008).   

 Developers can conduct pre-construction studies to determine paths and habitats 

which attract birds in the area of the proposed facility (Table 23). Before development of 

the Blue Canyon Wind Facility, Whitewater Hill Wind Facility, and Fenner Wind Power 

Project developers conducted several studies to examine potential impacts on birds and 

identified no significant issues (NWCC, 2005). The continuation of pre-construction 

studies after completion of a wind facility can determine actual impacts, determine 

mitigation measures, and guide sitting for future projects (AWEA, 2008).   

 



                          100 
 

Table 25 

Pre-construction Studies for Assessing Collision Impacts to Birds 

Brief Description of 

Methodology 

Purpose Limitations 

Point Counts for Avian Use - Diurnal birds 

consist of surveys from a 

series of fixed observation 

points 

 

all birds observed within a 

specific radius (circular 

plot) of the observation 

point are recorded for a set 

period of time 

 

observation data includes 

bird flight heights and flight 

direction 

 

circular plot size varies 

depending on the terrain 

and vegetation 

evaluates the potential for 

bird collisions by estimating 

the number of times birds 

fly through the rotor swept 

area 

 

provides information on 

species composition 

does not provide population 

density because double 

counting of individual birds 

can occur 

 

inferences limited by season 

and coverage of habitat 

Point Counts for Breeding Birds - Diurnal birds 

surveys from a series of 

fixed observation points 

 

all birds observed within a 

specific radius of the 

observation point are 

recorded for a set period of 

time 

 

observer makes an effort to 

avoid double-counting of 

individual birds 

 

conducted in the early 

morning during 

provides estimated 

abundance and species 

composition of breeding 

birds in discrete areas and 

habitats 

does not provide use data 

(number of flights within 

the rotor swept area of the 

turbine), because double 

counting of individuals is 

avoided, which would 

underestimate use if the 

same bird was observed 

flying through the rotor 

swept area more than once 

Habitat Mapping - Birds 

maps are prepared from a 

desktop analysis of aerial 

photos, existing literature, 

and available GIS data and 

then field verified 

this information can be used 

to avoid siting wind 

turbines and other project 

components near sensitive 

bird habitats 

the presence of a specific 

wildlife species is not 

guaranteed by the presence 

of potentially suitable 

habitat 
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additional information is 

necessary to evaluate bird 

use of the habitat (i.e. point 

count surveys) 

Raptor Nest Surveys - Raptors (most often conducted for buteos and eagles) 

searches of visible potential 

nesting habitat 

 

conducted from the ground 

or from aircraft, depending 

on the species of concern 

and nature of the study area 

 

conducted during the 

nesting season 

results can be used to 

evaluate raptor presence in 

an area (i.e. nests of species 

of concern can be added to 

constraints mapping) 

 

provides data on breeding 

activity by counting of 

incubating adults and/or 

young during surveys 

only effective for tree- and 

cliffnesting buteo hawks 

and eagles 

 

not effective in finding 

ground and cavity nests 

 

nests found may not be 

active every year and some 

nests may be used by a 

different species in a single 

year 

Visual Counts - Birds 

numerical census of specific 

species or groups of 

concern 

if standardized methods are 

used, these data can be 

compared to data from other 

areas to determine the 

relative importance of the 

study area to the species 

depending on the schedule 

of counts and conditions 

during a particular year, one 

year of data may not be 

representative of “typical” 

years, and could result in 

over- or underestimation of 

the importance of the site 

 

seasonal constraints on data 

collection for some species 

 

surveys are weather 

dependent 

Portable Marine Radar Surveys - Nocturnal and diurnal birds, bats 

conducted using portable 

marine radars on trailers or 

mounted on vehicles 

 

not required or appropriate 

for all projects 

 

typically used when a 

migration or movement 

pattern issue is raised by a 

regulatory agency or NGO, 

provides information on 

passage rates and heights 

above ground of birds or 

bats flying during the day 

and night 

 

can be used to quantify the 

number of targets (which 

may be birds or bats) flying 

through the rotor swept area 

reliable radar data cannot be 

obtained on nights when 

insects are abundant or 

during heavy rains 

 

radar data alone cannot be 

used to identify specific 

species 
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or when a wind project is 

proposed in a new region of 

the country or habitat type 

where bats may be at risk 

Acoustic Surveys of Night Migrants - Nocturnal migrant birds 

acoustic detectors are set to 

detect and record flight calls 

of night-migrating birds that 

vocalize during migration 

 

currently, there is extensive 

ongoing research into flight 

calls and improved tools are 

being developed 

may provide information on 

passage rate of some 

nocturnal migrants 

 

identifies some species 

not all species vocalize 

during migration, and not 

all calls heard can be 

identified 

 

only identifies migrants 

when they call and gives no 

information on the number 

of migrants passing through 

NEXRAD Radar Data - Nocturnally migrating birds 

weather radars throughout 

the country retrieve and 

store data that show 

migrating birds descending 

and ascending from 

stopover or staging areas 

 

data is publicly available 

and can be analyzed to 

identify migration activity 

in the vicinity of a project 

site 

can be used to quantify the 

timing and amount of bird 

migration occurring aloft 

in the region or vicinity of a 

site 

 

covers a much larger area (~ 

55-mile radius) than 

portable marine radar 

(~3.5-mile radius) and can 

be used to identify areas in 

the vicinity from which 

large numbers of birds 

embark and descend to on 

migration flights 

restricted to elevation zones 

above turbine height so not 

directly translatable to 

number of birds flying 

within the rotor swept area 

 

does not provide species 

identification 

 

does not distinguish 

between bats and birds 

 

not all parts of the U.S. are 

covered 

  

 Developers have access to many resources to assist in mitigating impacts. The 

NWCC’s Avian Subcommittee has produced a guidance document designed to promote 

the standardization of avian studies which allows for comparisons among sites, 

technologies, and groups or birds (NWCC, 2002).  In 2007, wind industry groups, 

environmental groups, state wildlife agencies, and the U.S. Fish and Wildlife Service’s 

Wind Turbine Guidelines Federal Advisory committee formed a committee to draft 

detailed wind project siting guidelines aimed at minimizing the impacts on wildlife and 
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habitats (AWEA, 2011).  The American Wind Wildlife Institute conducts research, uses 

mapping mitigation, and conducts public education on best practices in wind power 

sitting and habitat protection (AWEA, 2011).  

  

Sample Ordinances  

Table 26 

Model Ordinances – Impacts on Birds 

 

Maine South Dakota 

Facility should not have an unreasonable adverse effect 

on rare, threatened, or endangered wildlife, significant 

wildlife habitat, plants, and plant communities.  

Applicant shall submit 

environmental concerns 

before construction, including 

native habitats, rare species, 

and migratory routes 

During approval process, recommendations from the 

Maine Department of Inland Fisheries and Wildlife 

Environmental Coordinator of the Maine Natural Areas 

Program shall be considered 

Electrical wires shall be 

placed underground when 

located on  private property, 

unless underground 

installation causes a loss of 

electrical current 

Bird flight deviators must be installed on guy wires  

Artificial habitat for raptors or raptor prey shall be 

minimized 

 

 

 

Table 27 

Midwest Ordinances – Impacts on Birds 

White County, IN Huron County, MI Pottawattamie 
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County, Iowa 

Setback from conservation 

lands - 750 feet 

Applicant shall submit an avian study, 

to access potential impact of proposed 

facility upon bird and bat species, 

including at a minimum: literature 

survey for threatened and endangered 

species, information on critical 

flyways, an explanation of impacts, 

proposed mitigation if necessary, and 

plans for post-construction avian 

monitoring or studies 

 

Setback from wetlands, as 

defined by the U.S. Army 

Corps of Engineers - 

Determined by permit from 

Army Corps 

Electrical collection systems shall be 

underground within interior of each 

parcel 

 

Setback from Tippecanoe 

River - 1/2 mile 

  

Electrical lines shall be 

located underground when 

possible 

  

 

 

How to Gain Public Support 

 The developer and permitting agency should inform the public of the rarity of bird 

collisions on most wind energy sites and the relatively small amount of bird fatalities 

caused by wind facilities as compared to other causes of bird fatalities.  Migratory birds 

generally fly at altitudes of 1,500 to 2,500 feet, well above wind turbine blades, reducing 

the likelihood of collisions (NWCC, 2002).  Studies have shown that birds generally 
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change direction to avoid turbines (NWCC, 2002).  Studies have also shown that water 

birds, such as geese, tend to keep at least 800 feet away from turbines (NWCC, 2002). 

 Human-made structures such as smokestacks, power lines, radio and television 

towers, tall buildings, airplanes, and vehicles have caused many more avian fatalities than 

wind turbines (NWCC, 2002; AWEA, 2011).  Wind turbines kill a relatively small 

number of birds, 33,000, when compared to the 100 million to greater than 1 billion bird 

fatalities associated with human-made structures (NWCC, 2002).  The National Academy 

of Sciences estimated that wind power is responsible for less than 0.003% of all bird 

fatalities caused by humans and pets (AWEA, 2011).  

 Pollution has harmed many more birds that wind turbines (NWCC, 2002).  Coal 

plants emit toxic chemicals, such as carbon dioxide, when inhaled by birds or humans for 

a significant amount of time may lead to death.  Wind energy could potentially replace 

pollution generating energy facilities in the future, reducing bird fatalities in the long-

term.   

 

Recommendations 

 A main concern of many communities involves the fatalities of bird associated 

with wind turbines.  Causing fatalities of a large number of endangered species can also 

have significant long-term impacts on the environment, such as an overpopulation of 

raptor pray species.  Therefore, all ordinances should address the issue of bird fatalities.   

 Ordinances should require the developer to place all electrical lines underground 

as long as a significant loss to current does not occur in order to reduce electrocution to 

birds.  All above-ground wires should have insulation in the case of contact with birds. 
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Ordinances should require that the developer submit a pre-construction study 

assessing the possibly of bird collisions.  Post-construction studies, useful for 

determining actual impacts and mitigation measures, do not resolve the issue of limiting 

bird fatalities at the proposed facility.  The developer could conduct Point Counts, 

Portable Marine Radar Surveys, or NEXTRAD Radar Surveys to determine the potential 

for fatalities by estimating the amount of birds which fly through the proposed rotor area.  

Raptor Nest Surveys, Visual Counts, and Acoustic Surveys of Night Migrants estimate 

the amount of particular species in the area and could identify endangered species in the 

area.  The developer could use Habitat Mapping to determine sensitive bird habitats in 

the area of the proposed facility. 

The developer should consult environmental experts and agencies, such as the 

Fish & Wildlife Service, Natural Resources Conservation Service, and Nature 

Conservancy when conducting studies.  The Nature Conservancy may offer additional 

knowledge and resources because it operates as a non-profit agency, rather than a 

government agency which may be underfunded. 

  Ordinances should require that the developer take additional mitigation measures, 

if issued a permit, when a large number of birds or endangered bird species inhabit the 

area.  Additional mitigation measures should include setting turbines back from flight 

paths, the avoidance of areas with high bird activity at the elevation of turbine rotors, 

avoidance of construction near habitat features which attract birds, the placement of 

power lines underground, and the installation of raptor safety mechanisms on above-

ground power lines. 



Chapter 17 - Impacts on Wildlife 

 

Challenges 

The construction and operation of wind faculties has the potential of causing 

direct harm to many species and altering animal habitats.  This can decrease a species 

chance of reproduction and survival, leading to extinction of a species on and near the 

project site. Development of wind farms can also negatively affect species throughout the 

wider ecosystem. Developers usually construct wind facilities in farming and 

undeveloped areas which have large populations of animal species (NWCC, 2002).   

Communities may have a significant concern for the negative impacts to threatened or 

endangered species (AWEA, 2008).   

Operations of a wind facility can cause direct harm to all animal species living on 

or near the facility site. Animals can collide with turbines and facility structures (NWCC, 

2002).  Animals can also be electrocuted by contact with two or more electrical wires or 

between a wire and grounded object (NWCC, 2002). Fire caused by human activities can 

cause a danger to species living in the area (AWEA, 2008).  Construction of a wind 

facility increases sedimentation in water bodies which can negatively affect fish and 

amphibians (AWEA, 2008).  Toxic spills can also have a negative impact on the health of 

animal species on or near the site. 
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New roads or increased traffic on upgraded roads which service the facility can 

increase the risk of collisions between vehicles and reptiles, amphibians, and mammals 

(AWEA, 2008).  Smaller, less mobile animals have an increased risk of being hit by 

vehicles (AWEA, 2008).   

The presence of a wind facility in an important animal habitat can isolate or 

eliminate a feature important to the continued occupancy of a species on the site, such as 

a particular plant needed for a certain species’ diet.  During construction of a wind 

facility, increased traffic, noise, lighting, and other human activities can discourage 

wildlife from using areas in and around the project (NWCC, 2002).  Invasion of weeds 

and the resulting displacement of vital vegetation of a species diet could cause a drop in 

population (AWEA, 2008).  Fire from human activities may result in the invasion of fire-

associated species, such as Cheat Grass, which could eliminate forest or shrub habitats 

(AWEA, 2008).   

Alteration of habitat on a project site can effect species populations throughout 

the wider ecosystem.  If a wind project eliminates a species on the site, fewer mates will 

exist for species off the site.   

Wind facilities placed in migration routes could negatively affect some animal 

species.  A row of turbines may block the traditional migration route of herd animals such 

as elk, deer, and pronghorn (AWEA, 2008). Some species may not cross new roads, 

resulting in difficulty of finding mates and food (AWEA, 2008).   

 Components of a wind facility may allow predators to have increased access to 

prey.  Predators may use roads as travel lanes to gain access to prey (AWEA, 2008). 

Towers can provide an additional perch for raptors, which may reduce the population of 
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small mammals (NWCC, 2002). A disturbed ground surface could attract burrowing 

animals, and therefore raptors and other predators (NWCC, 2002).   

 

Mitigation 

Specific mitigation efforts will depend on the unique circumstances of each 

project (AWEA, 2008).  Before construction of a wind facility, developers should 

conduct studies to learn which animal species exist on the site and how the facility would 

impact these species. Before construction of the Blue Canyon Wind Facility, community 

members expressed concern that the project would affect wildlife and stock animals 

(NWCC, 2005).  The developer conducted several studies to examine potential impacts 

on wildlife and the study identified no significant issues (NWCC, 2005).   

Developers should also consult state and federal wildlife and land management 

agencies when considering mitigation efforts (AWEA, 2008).  These agencies may have 

specific mitigation guidelines or could offer advice on mitigation efforts.  For example, 

wildlife agencies required protection of the desert tortoise near the Whitewater Hill Wind 

Facility.  During construction of the facility, two biologists placed fences to prevent 

tortoises from falling into holes and ditches created during construction.  After 

completion of a project, developers should conduct long-term monitoring of effected 

species (AWEA, 2008).   

Wind developers can determine the placement of wind facility sites using radio-

tracking studies. Radio-tracking studies of habitats important to large mammals, such as 

ranges, calving areas, fawning areas, and migration corridors, can identify the presence of 

these mammals (AWEA, 2008).   
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Strict enforcement of speed limits and training of construction and maintenance 

staff can minimize vehicle collisions with wildlife caused by new or upgraded roads 

(AWEA, 2008).  Developers should consider standardized searches for dead and injured 

animals within a specified distance of the wind project in order to determine if a 

significant impact exists (AWEA, 2008). 

Developing mitigation plans before construction of the facility will help lessen 

many impacts on wildlife.  Developers should consider a weed control plan, a fire 

prevention plan, an erosion and sediment control plan, and a spill prevention control and 

countermeasures plan (AWEA, 2008). 

 

Sample Ordinances  

Table 28 

Model Ordinances – Impacts on Wildlife 

 Maine South Dakota 

Electrical Cables  Electrical lines (on private 

property) shall be buried 

underground when possible 

Erosion Control Must apply Maine Erosion Control 

Handbook for Construction: Best 

Management Practices 

Stormwater Management Plan 

Shall develop Soil Erosion 

and Sediment Control Plan  

Consultation 

with 

Environmental 

Agencies 

During approval process, 

recommendations from the Maine 

Department of Inland Fisheries and 

Wildlife Environmental 

Coordinator of the Maine Natural 

Consultation with South 

Dakota Department of Game, 

Fish, and Parks and U.S. Fish 

and Wildlife Service 
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Areas Program shall be considered 

Certification from the Department 

of Environmental Protection 

Other Facility should not have an 

unreasonable adverse effect on rare, 

threatened, or endangered wildlife, 

significant wildlife habitat, plants, 

and plant communities  

Where practical, existing 

public roads shall be used  

  Applicant shall take 

precautions to protect 

livestock from operations 

 

 

Table 29 

Midwest Ordinances – Impacts on Wildlife 

 White County, IN Huron 

County, MI 

Pottawattamie 

County, IA 

Electrical Cables Electrical lines shall be buried 

underground when possible 

Electrical 

collection 

system shall 

be placed 

underground 

 

Erosion Control Engineer certification that 

foundation and tower design 

is within accepted 

professional standards, given 

local soil and climate 

conditions 

  

Other Setback from conservation 

lands - 750 feet 
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Setback from wetlands, as 

defined by the U.S. Army 

Corps of Engineers - 

Determined by permit from 

Army Corps 

  

Setback from Tippecanoe 

River - 1/2 mile 

  

All hazardous materials shall 

be handled in accordance with 

all local, state, and federal 

laws. 

  

 

 

How to Gain Public Support 

 Developers and permitting agencies should communicate to the community how a 

wind project could have a positive impact on local animal populations (AWEA, 2008).  

The project may serve as an alternative to dense developments, such as a residential 

subdivision, which could completely eliminate a habitat (AWEA, 2008).  The community 

should also know the rarity of impacts on wildlife from vehicle collisions and human 

instigated fire.  

 

Recommendations 

 Ordinances should include regulations that require developers to address and 

mitigate negative impacts to animal species before construction of a project.  Mitigation 

before construction could eliminate any harm to animal species on and off site.  

Mitigation after development would occur only after the developer identified a negative 
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impact.  Pre-construction mitigation efforts should include a study which identifies 

animal species that exist on and near the site and their susceptibility to negative impacts, 

require the use of radio-tracking studies for large mammals, a weed control plan, a fire 

prevention plan, an erosion and sediment control plan, and a spill prevention control and 

countermeasures plan.  Ordinances should also require that developers consult state and 

federal wildlife agencies when determining mitigation efforts. 

 Ordinances should include facility construction guidelines which would reduce 

negative impacts to animal species. The developer should bury electrical lines 

underground to limit the risk of electrocution.  New road construction should be limited 

to reduce the frequency of coalitions.  The ordinance should also require setbacks from 

important animal habitats, such as wetlands and conservation lands. 



Chapter 18 - Other Regulations to Address Impacts 

 

The analyzed ordinances contain regulations not covered in the referenced articles 

and handbooks, including requirements for pre-construction materials submitted to the 

permitting agency, impacts on public roads, and the facility’s management of resident 

questions and complaints.  Ordinances should include these aspects to protect residents 

and the environment while ensuring that the developer can build a profitable and 

productive facility. 

  The analyzed ordinances include general regulations which aim to mitigate 

impacts but do not apply specifically to one particular impact.  Most of these regulations 

require the developer to submit materials prior to approval of a permit for development.  

These materials allow the permitting agency to determine the likelihood of the wind 

project meeting all requirements of the ordinance and other applicable laws.   

 

Table 30 

Model Ordinances – Required pre-construction materials 

 Maine South Dakota 

Ownership 

Information 

Applicant and Landowner's name and contact 

information 

 

 Documentation that applicant has right, title, or 

interest in site 
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Project Schedule No Yes 

Site Information Tax map number, address, zone Map of site boundaries, 

associated facilities, and 

easements 

 Map of boundaries and 

contiguous parcels 

Map of occupied 

structures, businesses, and 

public buildings within 

half mile of site 

 Photographs of site Location of other utility 

scale wind projects within 

5 miles of site 

 Boundary survey map stamped 

by licensed surveyor  

 

 List of parcels that abut facility 

or contiguous parcels with tax 

number, zone, current use, & 

owner 

 

Site Plan Description of turbine number, 

generating capacity, height, 

locations, and manufactures 

specifications; description of 

associated facilities 

Preliminary map of access 

roads and utility lines 

 Site plan showing parcel 

boundaries, setbacks, ROWs, 

roads, overhead utility lines, and 

buildings and uses within 500 

feet of any turbine 

At least 45 days prior to 

construction, applicant 

shall submit maps 

depicting approximate 

location of turbines, access 

roads, and electrical lines 

 Foundation and anchoring 

system drawings stamped by 

licensed professional engineer 
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 Site line representations of each 

turbine from nearest occupied 

building and one other 

representative location (including 

screening apparatuses, color 

photograph, and color 

photograph with superimposed 

turbines) 

 

Decommissioning Plan Yes Yes 

Other Affirmation that information 

provided is correct and that 

facility will be constructed and 

operate in accordance with 

standards of ordinance and 

conditions of approval 

Statute of interconnection 

studies and agreements 

 Receipt showing payment of 

application fee 

 

 Written evidence that the current 

electricity provider has been 

notified of facility’s connection 

to grid 

 

 Other relevant studies submitted 

upon request 

 

 

 

Table 31 

Midwest Ordinances – Required pre-construction materials 

 White County, IN Huron 

County, MI 

Pottawattamie 

County, IA 
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Ownership 

Information 

Applicant, owner, and project 

operator's name, address, phone 

number, and role in project 

 Documentation 

that property 

owner has 

provided the 

applicant with 

the right to 

construct and 

operate a 

facility on 

his/her 

property 

 Memorandum of Agreements 

signed by participating 

landowners authorizing 

placement of towers on property 

and setback waivers if applicable 

  

 Documentation of land ownership 

or legal control of site 

  

Project Schedule No Construction 

schedule 

 

Site Information Legal description, address, and 

location of project 

  

 Map of facility property and 

surrounding area 

 

Survey of 

property 

showing 

existing 

features 

 

 Location of any other wind 

project’s towers within 1 mile of 

the proposed tower sites, 

including a description of the 

potential impacts to other 

project's towers and wind 

resources 
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Site Plan Number of turbines, type of 

turbines, generating capacity, 

tower height, rotor diameter, 

anchor base, means of 

interconnecting with electrical 

grid, potential equipment of 

manufactures, and related 

accessory structures 

Location of 

towers, 

underground 

and overhead 

wiring, 

access roads, 

substations, 

and 

accessory 

structures 

 

 Property lines, primary structures 

within ¼ mile of towers, 

distances from each tower to each 

setback requirement, latitude and 

longitude of each tower, access 

roads, location of public roads 

which abut or traverse site, 

substations, electrical cabling, 

and utility plan with location of 

all above-ground utility lines 

within 2 times the height of any 

structure 

Engineering 

data of tower 

construction 

and its base 

or foundation 

 

 Drawing showing dimensional 

representation of the structural 

components and ancillary features 

  

Decommissioning 

Plan 

Yes Yes No 

Other FAA permit application   

 Signed Economic Development 

Agreement, Drainage Agreement, 

and Road Use and Maintenance 

Agreement 

  

 



119 
 

 A few of the analyzed ordinances also require the developer to submit materials 

after completion of the project to ensure compliance with the ordinance, permit 

requirements, and other applicable laws. 

Table 32 

Midwest Ordinances – Required post-construction materials 

White County, IN Huron County, MI Pottawattamie 

County, IA 

Applicant shall submit  

As-Built Plans, including: 

exact measurements and 

locations of utilities and 

structures 

Applicant shall certify that all 

construction is completed within 

requirements of Wind Energy Site Permit  

 

Applicant shall notify Area 

Plan Staff of any changes 

in ownership or operation 

company 

Certification of compliance required 

within 12 months of initial start-up date 

 

 Post-construction report shall confirm 

project’s compliance with ordinance, 

applicable laws, and conformity with 

wind industry standards 

 

 Applicant shall submit annual inspection 

report to Planning Commission 

confirming continued compliance 

 

 

The analyzed ordinances have detailed regulations concerning roads.   These 

regulations concern the use of public roads for the construction, operation, and 

maintenance of the facility and the potential damages to roads caused by heavy 
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equipment. These regulations ensure that the developer will compensate local 

government for damages to roads. 

Table 33 

Model Ordinances – Impacts on Roads 

 Maine South Dakota 

Construction and Use of 

Roads 

Applicant shall identify  

public roads to be used 

within municipality to 

transport equipment and 

parts 

Applicant shall identify 

‘haul roads’  

Compensation for 

Damages 

Town engineer, road 

commissioner, or qualified 

third party engineer paid for 

by applicant shall document 

public road conditions prior 

to construction and thirty 

days after construction is 

complete 

Applicant shall make 

arrangements with 

appropriate government 

body for maintenance and 

repair of haul roads; 

applicant shall notify 

County Zoning Office of 

arrangements 

 Applicant is responsible for 

paying for public road 

damage 

Private roads shall be 

repaired by applicant, 

unless other agreement with 

landowner 

 

 

Table 34 

Midwest Ordinances – Impacts on Roads 

 White County, IN Huron County, 

MI 

Pottawattamie 

County, IA 
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Construction 

and Use of 

Roads 

Identification or roads and public 

services used; must be approved 

by County 

Description of 

routes used by 

construction and 

delivery vehicles 

 

Compensation 

for Damages 

Plan to avoid and mitigate 

damage to public roads if used for 

transportation of equipment 

An agreement or 

bond which 

guarantees repair 

of damage to 

public roads and 

other areas 

caused by 

construction of 

facility 

 

 Pre-construction survey 

determining existing road 

conditions for accessing potential 

damage; must be approved by 

County 

Public road 

improvements 

necessary to 

accommodate 

construction 

vehicles, 

equipment, and 

deliveries 

 

 Applicant shall pay for damage 

caused by equipment, installation 

of equipment, or removal of 

equipment as required by a Road 

Use and Maintenance Agreement 

  

 Highway Superintendent can 

require road repair or collect fees 

for oversized load permits 

  

 Highway Superintendent can 

require a corporate surety bond, 

amount fixed by professional 

engineer and cost paid by 

applicant, to insure future repairs  
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 The analyzed ordinances require that the developer responds to complaints and 

concerns of the community.  These regulations ensure that the developer addresses 

potential impacts seen by the community that may not be addressed in the ordinance. 

Table 35 

Model Ordinances – Management of Resident Questions and Complaints 

Maine South Dakota 

Applicant shall identify a contact person for questions throughout the 

life of the facility 

 

Applicant shall make a reasonable effort to respond to public 

questions 

 

Upon request, applicant shall provide written copies of all complaints 

and facility’s resolution or response of complaints to Codes 

Enforcement  

 

 

 

Table 36 

Midwest Ordinances – Management of Resident Questions and Complaints 

White County, IN Huron County, MI Pottawattamie 

County, IW 

Facility may be declared a public 

nuisance if declared unsafe by 

reason of inadequate 

maintenance, dilapidation, 

obsolescence, fire hazard, 

damage, or abandonment; 

nuisance shall be abated by repair, 

rehabilitation, demolition, or 

removal 

A Complaint Resolution Process 

shall be prepared utilizing, at a 

minimum, guidelines issued by the 

Board of Commissioners after 

recommendation from the 

Planning Commission; shall not 

preclude county from pursuing 

appropriate legal action on a 

complaint 
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 Applicant may use  independent 

mediator and shall include a time 

limit for acting on a complaint 

 

 



Chapter 19 - Conclusion and Suggestions for Further Research 

 

 Communities should consider important regulations which address many or all 

impacts of wind turbines when writing ordinances with regulations for wind energy 

developments.  Wind facilities generally have a less significant impact on residents or 

sensitive environmental features located over a mile from the facility. Therefore, 

appropriate setback distances for turbines will reduce or eliminate most impacts. 

Ordinances should require developers to conduct pre-construction studies to 

predict potential impacts, such as noise impact assessments and bird activity studies.   

Post-construction studies, useful for studying actual impacts, cannot eliminate impacts.  

Pre-construction studies identify impacts before construction which would save the 

developer the costs of altering the facility to mitigate impacts while also reducing or 

eliminating potential impacts.  The permitting agency may choose to not approve a 

permit or require additional mitigation measures in the case of a significant impact.   

Ordinances should require developers to submit mitigation plans before 

construction, such as an Erosion Control Plan or Fire Prevention Plan.  These plans 

would provide the developer with a guide to mitigate impacts during construction and 

operation of the facility. Plans also allow the developer to respond quickly and efficiently 

to mitigate an impact if an impact is identified.  
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Local, state, federal, and non-profit environmental agencies may have specific 

mitigation guidelines for wind turbines’ impacts on the environment or could offer advice 

on mitigation efforts.  Therefore, ordinances should require that developers consult 

agencies and experts when determining mitigation measures for environmental impacts. 

Environmental experts would also have more knowledge about animals and vegetation 

than the developer, resulting in a more accurate analysis and appropriate mitigation 

measures. 

Communities could consider financial compensation as a mitigation measure 

when direct mitigation is not practical.  Compensatory mitigation could include donations 

to research on wildlife species, replacement of wetlands, or compensation for a decrease 

in property value.  Communities may find it difficult to implement compensatory 

mitigation because of legal reasons, but could include it in an ordinance as a 

recommendation to developers. 

Communication between the developer, permitting agency, and community 

members will increase he likelihood of a successful wind facility development.  Different 

communities will have different concerns and priorities when a developer proposes to 

construct a wind facility in their community. The developer should attend community 

meetings and meet with residents in order to understand their concerns and develop 

solutions.  The permitting agency and developer should also proactively educate the 

community about the benefits, potential impacts, and misconceptions of wind energy 

facilities.  The community will more likely support a wind energy development after 

learning the benefits of a wind facility and how developer will minimize negative 

impacts. 
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More information on Writing Zoning Ordinances with Regulations for Utility 

Scale Wind Energy Development can be found in publications and on the websites of the 

American Wind Energy Association (http://www.awea.org/), National Wind 

Coordinating Committee (http://www.nationalwind.org/), and American Planning 

Association (http://www.planning.org/research/wind/index.htm). The American Planning 

Association published a report in November, 2011 entitled Planning for Wind Energy.  

The report became available after completion of research for this document; however this 

document and the report share some common literature sources.  The report covers 

environmental and quality of life concerns, recommendations of topics to include in a 

wind energy ordinance, and many other topics related to planning for wind energy.  
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