








5

U.S. WIND CORRIDOR

Central Location
Strong wind resource

Kansas Rankings (AWEA 
Market Report)
• #2 – Wind as % of total 

generation
• #3 – Corporate wind 

purchases
• #4 – Wind power installed 

capacity
• #4 – Wind power generation
• #5 – Wind turbines installed
$11.4+ billion – Total 
investment
1.97 million – Equivalent homes 
powered



Kansas Electricity Generation

2019 2010
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KANSAS WIND MAP WITH OPERATING AND UNDER 
CONSTRUCTION WIND FARMS AND RELATED BUSINESSES
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KANSAS COUNTIES WITH WIND FARMS





HEALTH AND SAFETY
Relative to Wind Energy Development

September 2020

© 2020 Olsson



Agenda
• Definitions Overview
• Setbacks
• Sound  
• Shadow Flicker

• Mitigation Strategies
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Definitions Overview
• Defining a setback – the minimum 

distance a  turbine can be built from 
a structure – is meant to mitigate the 
impacts of sound and shadows 
caused by blades passing. 
• Federal, state and/or local or state 

ordinances/permits sometimes 
include more specific provisions 
related to sound level and shadow 
flicker.



Setbacks
• Aggregate Project 
• Property Line 
• On-site vs. Off-site
• Participating parcel vs. Non-

participating parcel 
• Sensitive structures 
• Total Height
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Typical Setback Classification

Structure Classifications and Minimum Setbacks

Structure Classification Minimum Setback

Property lines* Based upon total height 

Participating existing occupied structures ** Based total height and may identify a minimum 

Non-Participating existing occupied sensitive structures ** Based total height and may identify a minimum 

Non-Inhabited structures Generalized

Public road, highway, or railroad right-of-way Based upon total height 

Above-ground public electric power lines or communication 
lines***

Based upon total height 

* Setbacks to property lines, not road right of way lines, may be less when adjoining property owners are within the same aggregated project. 
The setback for occupied structures shall be reciprocal in that no proposed occupied structures shall be constructed within the same distance 
required for a commercial/utility Wind Energy Conversion System.

** Landowners shall have the right to waive the respective setback requirements through appropriate easements.  
*** Measured from the outer boundary of the public utility right-of-way or easement [or from existing power line or telephone pole



Definition of Sound
• Wind turbine noise can come from two sources: 1) mechanical noise from the turbine 

components, and 2) aerodynamic sound from the air flow over 
turbine blades. 

• Advancements in turbine technology have reduced mechanical noise. 

• Aerodynamic noise can also be reduced with turbine advancement, 
but typically remains constant at a given point. 

• However, sound levels in general also increase with increasing wind speed 
with or without the presence of wind turbines
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Quantifying Sound
• Sound is quantified using the 

logarithmic 
decibel (dB) scale. 
• A sound level meter (SLM) that is 

used to measure sound is a 
standardized instrument. 
• A-weighting is the most accepted 

network for community sound level 
measurements, as it is approximate 
to what the human ear responds to. 



Definition of 
Shadow Flicker
• Rotating wind turbine blades may cast shadows 

when the following conditions are met: 
• The sun is shining with no cloud cover present. 
• The turbine is operating. 
• The turbine blades are positioned on a line between the 

sun and the sensitive receptor. 
• The receptor is close enough to the turbine to 

distinguish the shadow created by the blades. 
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Quantifying 
Shadow Flicker
• Shadow flicker is quantified as 

hours per year or minutes per day 
a sensitive receptor is impacted by 
turbine operation. 
• A computer model, such as EMD 

WindPRO, is used to calculate 
shadow positions and orientations 
in one-minute intervals for a 
calendar year. 



Mitigation Strategies

• Management of an operational complaint 
database to track resolution efforts.

• Prepare site-specific assessment of shadow 
flicker impacts, noting the time of day, 
season, 
and expected duration of future 
noise/shadow flicker impacts.

• Meet with landowner to discuss site-specific 
assessment, educate landowners on 
landowner driven mitigation strategies (e.g. 
modification of interior lighting or sound 
proofing) and 
discuss concerns.

• Assess the residence to determine if on-site mitigation 
measures, including but not limited to, installation of 
exterior or interior screening, are appropriate for the 
level of impact and effectively address the concern.

• Work with landowner to develop a 
mitigation plan and, 

• Implement the mitigation plan. 
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Thank You & Questions
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