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Appendix H  Shadow Flicker, Noise and Visual Report 



Shadow Flicker Investigation 
Sauk Valley Community College Wind Project 

173 Illinois Route 2 
Dixon,  Lee County, Illinois 61021 

August 24, 2010



Introduction

Shadow flicker is defined as alternating changes in light intensity caused by a moving object 
(such as a rotating rotor blade) casting shadows on another object.  Shadow flicker from wind
turbines can occur when moving turbine blades pass in front of the sun, creating alternating 
changes in light intensity or shadows.  These flickering shadows cause an annoyance when 
cast on nearby residences (“receptors”).  The spatial relationship between a wind turbine and a 
receptor, the location of trees, buildings, and other obstacles, and weather characteristics such 
as wind speed/direction, and sunshine probability, are key factors related to shadow flicker 
impacts.  Shadow flicker becomes much less noticeable at distances beyond 305 meters (1,000 
feet), except at sunrise and sunset when shadows are long. 

Methods and Procedures 

A shadow flicker study was completed to determine if any nearby occupied dwelling would be 
adversely affected by shadow flicker from the project.  The nearest residence to the proposed 
location is approximately 850 meters (2,789 feet) northeast of proposed location. The 
nearest residential area with a zoning “R-1”  is located approximately 1,190 meters (3,904 feet)
northeast of the proposed location.  An apartment complex is located approximately 550 meters
(1,805 feet) from the proposed wind turbine location but is outside of the shadow zone.

To identify potential shadow flicker impacts from the proposed SVCC turbine, a program 
available from the Danish Wind Industry Association was utilized to predict the potential 
receptors from the proposed wind turbine location (http://www.talentfactory.dk/en/tour/env/
shadow/shadowc.htm). Several government sources (USDOI 205; BERR 209) suggest
that shadow flicker effects become relatively insignificant beyond 10 rotor diameters
(approximately 1,000 meters or 3,281 feet; Figure 2).

The shadow plot for the analysis was not based on any limitations but rather based on the 
relative shadow influences based on the height of the hub of the wind turbine, diameter of the 
rotor blades, and the latitude of the proposed location.  The maximum height of the hub 
diameter utilized was 100 meters (325 feet).  The maximum rotor diameter utilized was 99 
meters (322 feet).  The proposed location of the SVCC wind turbine is 41º 49’ northern latitude.  
The declination of the solar shadow is based on seasonal maximums.  At this latitude on 
December 21, the solar declination produces a shadow at 67.17º; on March 20, the solar 
declination produces a shadow at 90º; on June 21 the solar declination produces a shadow of 
112.81º; and on September 20 the solar declination produces a shadow of 90º.  These angles 
were utilized to find the northern and southern axis boundaries of flicker shadow influences.   

The calculations produced flicker shadow zone with a maximum east-west dimension of 1,500
meters (4,921 feet) (750 meters [2,461 feet] east or west of the proposed location) and a 
maximum north-south dimension of 990 meters (3,248 feet) (690 meters [2,264 feet] north and
300 meters  [984 feet] south of the proposed location).  The shape of the flicker shadow zone 
was superimposed on a map of the proposed location based on the data produced with these
dimensions (Figure 1).

Calculations were performed only if 20% of the sun is covered by rotor blade.  Typically, periods 
when the solar disc is covered less than 20% will not cause significant shadowing.  The model 
does not factor in decreasing shadow intensity with distance from the turbine, but rather 
assumes that all shadow intensities are equal at varying distances.  In reality, shadow intensity 



will decrease with increasing distance between turbine and potential receptor.  Actual sunshine 
hours were not utilized but rather an average of the region was applied to the calculations.  
Wind data was based on the average of the wind turbine feasibility study completed at the 
proposed SVCC location.

Results

The results of the shadow flicker study indicate that due to the isolated location for the proposed 
wind turbine, the presence of trees and tree lines, and the rolling terrain of the area, a relatively 
small number of receptors would be affected by shadow flicker.  The nearest residence to the 
proposed location is approximately 850 meters (2,789 feet) northeast of proposed location.  The 
nearest residential area with a zoning “R-1” is located approximately 1,190 meters (3,904 feet) 
northeast of the proposed location. Both locations are outside of the shadow zone. A student 
housing complex is located approximately 550 meters (1,805 feet) from the proposed wind 
turbine location but is outside of the shadow zone. The North Illinois Surgery Center is located 
460 meters (1,509 feet) from the proposed project location and is located on the edge of the 
shadow zone. 

Conclusions

If shadow impacts were to become an annoyance for any receptor(s), as stated in the Special 
Use Permit Conditions, SVCC would on a case-by-case basis plant trees or install awnings or 
use another remedy to resolve any shadow flicker effects. Also if SVCC were to receive a 
verified complaint about shadow flicker visible from within any home owned by someone who is 
not participating in the project, then the turbine would be shut down during the brief period of 
time that such shadow flicker is anticipated.  

There is some concern that shadow flicker from wind turbines can cause epileptic seizures. 
Shadow flicker from wind turbines occurs much more slowly than the light “strobing” associated 
with seizures.  The strobe rates necessary to cause seizures in people with photosensitive 
epilepsy are 3 to 5 flashes per second.  Large wind turbine blades are not engineered to rotate 
at such a high rate (American Wind Energy Association [AWEA] 2009).  The rate at which 
modern three-bladed wind turbines rotate generates blade-passing frequencies of less than 
1.75 Hz, below the threshold frequency of 2.5 Hz, indicating that seizures should not be an 
issue (Burton et al. 2001 in DOI 2005). 

The proposed project area does not have any nearby occupied dwelling that would be adversely 
affected by shadow flicker from the project. If shadow impacts were to become a legitimate 
annoyance for any receptor, SVCC would assist those receptors to purchase awnings and 
screening trees. In addition on a case by case basis SVCC would  shut down the proposed wind 
turbine during the brief period of time that such shadow flicker is anticipated. The main 
receptors potentially affected by shadow flicker would be the traffic on IL Rt. 2, Sauk Road, 
campus buildings, and the entrance road to the campus.  The proposed project would not result 
in any adverse impacts from shadow flicker. 
�
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Visual Impact Investigation 
Sauk Valley Community College Wind Project 

173 Illinois Route 2 
Dixon, Lee County, Illinois 61021 

August 24, 2010

  APPENDIX: C



The existing view of the project area is primarily agricultural with the SVCC facilities to the 
southwest.  The north boundary of the campus is bounded by IL Rt. 2, a four lane highway and 
beyond by agricultural property.  Sauk Road forms the east boundary of the campus and 
beyond by agricultural property, a commercial property, and a student housing complex located 
approximately 550 meters (1,805 feet) from the proposed wind turbine location.  The Rock River 
forms the southern boundary of the campus.  The campus is bounded on the west by 
agricultural land and a river front residential subdivision on the southwest corner of the campus, 
approximately 965 meters  (3,166 feet) from the proposed wind turbine location.  The nearest 
residence to the proposed location is approximately 850 meters (2,789 feet) northeast of the
proposed location. The nearest residential area with a zoning “R-1” is located approximately
1,190 meters (3,904 feet) northeast of the proposed location.  Figure 1 is a Site Plan showing
adjacent and nearby properties that were considered in this EA to be potential receptors.

The Proposed Action would affect the viewshed in the project area. The turbine would be a 
dominant vertical component in the landscape due to its height, but it would not obstruct views 
in the way that a large building might. Since it is placed in a landscape with other vertical 
elements (e.g., mature trees, light poles and traffic poles), the visual impact of the turbine is 
minimized. Installation of the turbine on a landscape that already has vertical features has less 
of an impact than placing it on a flat landscape with no other vertical development. 

The visibility of the proposed wind turbine would vary by location due to existing tree cover.  The 
nearest day-to-day viewers of the proposed turbine will be employees at SVCC, Rock River 
Hospice, radio station WLLT, Rock Ridge Animal Hospital, future residents of the former 
Northern Illinois Surgery Center, and the residents of the surrounding area.  Users of IL Rt. 2, 
Sauk Road and SVCC access roads will also have clear views of the proposed turbine.  
Photographic renderings of the proposed viewshed are also attached.The scale of the turbine
relative  to distance  has been estimated, and is not intended to be an  exact rendering of the
proposed viewshed. 
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Noise Investigation 

Sauk Valley Community College Wind Project 
173 Illinois Route 2 

Dixon,  Lee County, Illinois 61021 

August 24, 2010



Introduction

The standard unit of measure for sound pressure levels is the decibel (db).  A decibel is a unit 
describing the amplitude of sound, equal to 20 times the logarithm to the base 10 of the ratio of 
the measured pressure to the reference pressure, which is 20 micropascals (μPa).  Typically, 
environmental and occupational sound pressure levels are measured in decibels on an A-
weighted scale (dBA).  The A-weighted scale de-emphasizes the very low and very high 
frequency components of the sound in a manner similar to the frequency response of the 
human ear (i.e., using the A-weighting filter adjusts certain frequency ranges (those that 
humans detect poorly)) (Colby, et al., 2009). 

The following information is provided by the U.S. Environmental Protection Agency (EPA) on 
their website at http://www.epa.gov/history/topics/noise/0.1.htm:

Note:  In the past, the environmental Protection Agency (EPA) coordinated all federal noise 
control activities through its Office of Noise Abatement and Control.  However, in 1981, the 
Administration at that time concluded that noise issues were best handled at the State or local 
governmental level.  As a result, the EPA phased out the office’s funding in 1982 as part of a 
shift in federal noise control policy to transfer the primary responsibility of regulating noise to 
state and local governments.  However, the Noise Control Act of 1972 and the Quiet 
Communities Act of 1978 were not rescinded by Congress and remain in effect today, although 
essentially unfunded. 

[EPA press release – April 2, 1974] 
Noise levels requisite to protect public health and welfare against hearing loss, annoyance, and 
activity interference were identified today by the Environmental Protection Agency.  These noise 
levels are contained in a new EPA document, “Information on Levels of Environmental Noise 
Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety.” 

One of the purposes of this document is to provide a basis for state and local governments’ 
judgments in setting standards.  In doing so the information contained in this document must be 
utilized along with other relevant factors.  These factors include the balance between costs and 
benefits associated with setting standards at particular noise levels, the nature of the existing or 
projected noise problems in any particular area, the local aspirations and the means available to 
control environmental noise.

The document identifies a 24-hour exposure level of 70 decibels as the level of environmental 
noise which will prevent and measurable hearing loss over a lifetime.  Likewise, levels of 55 
decibels outdoors and 45 decibels indoors are identified as preventing activity interference and 
annoyance.  These levels of noise are considered those which will permit spoken conversation 
and other activities such as sleeping, working, and recreation, which are part of the daily human 
condition.

The levels are not single event, or “peak” levels.  Instead, they represent averages of acoustic 
energy over periods of time such as 8 hours or 24 hours, and over long periods of time such as 
years.  For example, occasional higher noise levels would be consistent with a 24-hour energy 
average of 70 decibels, so long as a sufficient amount of relative quiet is experienced for the 
remaining period of time. 



Noise levels for various areas are identified according to the use of the area.  Levels of 45 
decibels are associated with indoor residential areas, hospitals, and schools, whereas 55 
decibels is identified for certain outdoor areas where human activity takes place.  The level of 70 
decibels is identified for all areas in order to prevent hearing loss. 

Methods and Procedures 

The Sauk Valley Community College project has not yet finalized the decision of the 
manufacturer or wind turbine to be installed.  For the purpose of this EA, the largest model, the 
Clipper Liberty 2.5 MW specifications with the tallest tower, and the highest sound level was 
utilized for this analysis.  The Clipper Liberty 2.5 MW is a tubular steel monopole, three (3) 
blade, ground-mounted wind turbine.  It has a hub height of 80 meters (262 feet), a rotor 
diameter of 99 meters (325 feet), with an overall height of 127 meters (417 feet) to the blade tip.  
According to the specification sheet provided by the manufacturer, it has a Noise Power Level of 
106 dBA.  SVCC intends to install a single Clipper Liberty 2.5 MW wind turbine in an 
undeveloped portion of the college campus, between the college buildings and Illinois Highway 
2.

The existing noise environment for the proposed wind turbine location is in an undeveloped area 
near the north boundary of the Sauk Valley Community College campus.  The north boundary of 
the campus is bounded by Illinois Highway 2, a four lane highway.  Sauk Road forms the east 
boundary of the campus and beyond by agricultural property, a commercial property, and an 
apartment complex located approximately 550 meters (1,805 feet) from the proposed wind 
turbine location.  The Rock River forms the southern boundary of the campus.  The campus is 
bounded on the west by agricultural land and a river front residential subdivision on the 
southwest corner of the campus (approximately 965 meters  [3,166 feet] from the proposed 
wind turbine location).  The nearest residence to the proposed location is approximately
850 meters (2,789 feet) northeast of proposed location. The nearest residential area with zoning
“R-1” is located approximately 1,190 meters (3,904 feet) northeast of the proposed location. 

On July 14, 2010 a noise investigation was completed on and near the proposed location of the 
wind turbine.  The objective of the noise investigation was to establish the existing background 
noise levels of the site and surrounding potential receptors prior to operation of a wind turbine.  
The noise investigation was completed from 10:00am to 2:00pm at 8 locations.  The weather 
was sunny and clear, 88 degrees F.  The wind was gusting from the south-southwest from 7 to 
15 miles per hour.  Five (5) intervals of five (5) minute durations were completed at each lotion.  
A RS model 33-2055 sound level meter fitted with a windscreen over the microphone was 
utilized to measure and record the minimum and maximum levels of sound during each interval 
on an A-weighted scale (dBA).   

 Figure 1 is a Site Plan showing sound reading locations. 



Results

Site Average 
Site #1  Northern Parking Lot
Minimum 60 67 61 68 62 63.6 dBA 
Maximum 84 88 92 80 81 85 dBA 
Site #2  Proposed Wind turbine Location
Minimum 64 62 62 67 64 63.8 dBA 
Maximum 90 82 87 89 88 87.2 dBA 
Site #3  North of College Sign by IL Rt. 2 (70’ from Highway)
Minimum 68 64 67 68 64 66.2 dBA 
Maximum 90 83 89 92 86 88 dBA 
Site #4  Adjacent to IL Rt. 2 (10’ from Highway)
Minimum 62 68 64 67 62 64.6 dBA 
Maximum 99 91 92 98 94 94.8 dBA 
Site #5  Southwest Corner of IL Rt. 2 and Sauk Road
Minimum 72 64 72 76 78 72.4 dBA 
Maximum 98 101 93 103 110 101 dBA 
Site #6  North Side of Campus Building
Minimum 61 68 64 68 68 65.8 dBA 
Maximum 75 80 77 78 80 78 dBA 
Site #7  Near the Entrance to Sauk Commons (student housing)
Minimum 50 54 52 56 52 52.8 dBA 
Maximum 72 68 70 68 68 69.2 dBA 
Site #8  West End of Frontage Road
Minimum 58 62 56 58 60 58.8 dBA 
Maximum 88 84 86 88 82 85.6 dBA 
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