
CHAMPAIGN COUNTY ZONING BOARD OF APPEALS 
NOTICE OF REGULAR MEETING 

Date: January 14,2010 
Time: 6:30 P.M. 
Place: Lyle Shields Meeting Room 

Brookens Administrative Center 
1776 E. Washington Street 
Urbana,IL 61802 

If you require special accommodations please notify the Department of Planning & Zoning at 
(217) 384-3708 
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AGENDA 

1 . Call to Order 

2. Roll Call and Declaration of Quorum 

3. Correspondence 

4. Approval of Minutes (December 17,2009) 

5. Continued Public Hearings 

Case 634-A T -08 Part B. Petitioner: Zoning Administrator 

Request: Amend the Champaign County Zoning Ordinance as follows: 

1. Add definitions for "SMALL WIND TURBINE TOWER" and 
"BIGWIND TURBINE TOWER," and revise the definition for 
"WIND FARM." 

2. Amend subsection 4.2.1. to allow BIG WIND TURBINE TOWER 
as a second principal use on lots in the AG-l and AG-2 Zoning 
Districts. 

3. Amend paragraph 4.3.1E. to add new height regulations that 
apply to "SMALL WIND TURBINE TOWER" and "BIG WIND 
TURBINE TOWER." 

4. In Section 5.2 replace "wind turbine" with "BIG WIND TURBINE 
TOWER", and indicate BIG WIND TURBINE TOWER is only 
authorized as a second principle use on lots in certain Zoning 
Districts. 

5. In Section 6.1.3 add new standard conditions for "BIG WIND 
TURBINE TOWER" that are similar to the standard conditions 
for a WIND FARM. 

6. Add new subsection 7.7 making "SMALL WIND TURBINE 
TOWER" an authorized accessory use by-right in all zoning 
districts and add requirements including but not limited to: 
a. the turbine must be located more than one and one half 

miles from the nearest municipal zoning jurisdiction; and 
b. minimum required yards that are the same as for other 

accessory structures in the district provided that the overall 
height is not more than 100 feet; and 

c. an overall height limit of 200 feet provided that the separation 
from the nearest property line is at least the same as the 
overall height and authorize private waivers of the separation 
by adjacent neighbors; and 
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d. a limit of no more than two turbine towers per lot; and 
e. allowable noise limits; and 
f. a requirement for engineer certification; and 
g. a requirement to notify the electrical power provider if 

interconnected to the electrical grid; and 
h. a requirement that no interference with neighboring TV, 

radio, or cell phone reception; and 
i. a requirement for the removal of inoperable wind turbines. 

7. In Section 9.3.1 add fees for SMALL WIND TURBINE TOWER 
and BIG WIND TURBINE TOWER. 

8. In Section 9.3.3 add application fees for BIG WIND TURBINE 
TOWER Special Use Permit. 

*Case 645-S-09 Petitioner: Robert and Barbara Gerdes 

Request: Authorize the construction and use of a "Restricted Landing Area" as a 
Special Use in the AG-l Agriculture Zoning District. 

Location: An approximately 83 acre tract that is approximately the West Half of the 
Southwest Quarter of Section 33 of Ayers Township and commonly known 
as the farm at 52 CR 2700E, Broadlands. 

Case 658-AT -09 Petitioner: Champaign County Zoning Administrator 

Request: Amend the Champaign County Zoning Ordinance as follows: 

6. New Public Hearings 

7. StafT Report 

8. Other Business 

Part A: 
1. Delete subparagraph 6.1.4 A.1.c. to make consistent with paragraph 6.1.4 M. 
2. Amend paragraph 6.1.4C.l1. to require the wind farm separation from 

restricted landing areas or residential airports only for restricted landing 
areas and residential airports that existed on the effective date of County 
Board adoption of Case 658-AT-09. 

Part B: 
1. Amend paragraph 6.1.1 A.5. to reference the requirements of paragraph 

6.1.4 P.5. 
2. Amend paragraph 9.1.11 D.l. to include reference to subsection 6.1 instead 

of subsection 6.1.3. 

A. Cancellation of January 28,2010, ZBA meeting 

9. Audience Participation with respect to matters other than cases pending before the Board 

10. Adjournment 

* Administrative Hearing. Cross Examination allowed. 



CASE NO. 634-A T-08 Part B 
SUPPLEMENTAL MEMORANDUM 

Chali: l"'~ligll January 7, 2010 
(J 'tlnt )' Petitioner: Zoning Administrator 

D..: panmc-Illuf 

Brookens 
Administrathe Center 

1776 E. Washington Slrc~( 
lirbana, Illinois 6 1 bU2 

Prepared by:John Hall JR Knight 

Request: 
1. 

Zoning Administrator Associate Planner 
Amend the Champaign County Zoning Ordinance as follows: 
Add definitions for "SMALL WIND TURBINE TOWER" and "BIG WIND 
TURBINE TOWER", and revise the definition for "WIND FARM." 

2. Amend subsection 4.2.1. to allow BIG WIND TURBINE TOWER as a 

3. 

4. 

5. 

second principal use on lots in the AG-l and AG-2 Zoning Districts. 
Amend paragraph 4.3.1E. to add new height regulations that apply to 
"SMALL WIND TURBINE TOWER" and "BIG WIND TURBINE 
TOWER". 
In Section 5.2 replace "wind turbine" with "BIG WIND TURBINE 
TOWER". 
In Section 6.1.3 add new standard conditions for "BIG WIND TURBINE 
TOWER" that are similar to the standard conditions for WIND FARM. 

6. Add new subsection 7.7 making "SMALL WIND TURBINE TOWER"an 
authorized accessory use by-right in all zoning districts and add 
requirements including but not limited to: 
a. the turbine must be located more than one and one half miles from 

the nearest municipal zoning jurisdiction; and 
b. minimum required yards that are the same as for other accessory 

structures in the district provided that the overall height is not more 
than 100 feet; and 

c. an overall height limit of 200 feet provided that the separation from 
the nearest property line is at least the same as the overall height and 
authorize private waivers of the separation by adjacent neighbors; 
and 

d. a limit of no more than two turbine towers per lot; and 
e. allowable noise limits; and 
f. a requirement for engineer certification; and 
g. a requirement to notify the electrical power provider if 

interconnected to the electrical grid; and 
h. a requirement for no interference with neighboring TV, radio, or cell 

phone reception; and 
i. a requirement for the removal of inoperable wind turbines. 

7. In Section 9.3.1 add fees for SMALL WIND TURBINE TOWER and BIG 
WIND TURBINE TOWER. 

8. In Section 9.3.3 add application fees for BIG WIND TURBINE TOWER 
Special Use Permit. 

STATUS 
This case was continued from the November 12, 2009. ZBA meeting. Due to weather conditions there was a 
shortened mail deadline this week and staff was not able to prepare all necessary supplemental information in time . 
Additional infom1ation will be sent out before the meeting. 

ATTACHMENTS 

A Wind Turbine Noise Issues by Anthony L Rogers, and James Manwell (attached separately) 
B Draft AWEA Small Wind Turbine Performance and Safety Standard (attached separately) 
C Packet of information from Steve Burdin, received on December 31, 2009 (attached separately) 
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Introduction 

Wind turbines generate noise from multiple mechanical and aerodynamic sources. As the 
technology has advanced, wind turbines have gotten much quieter, but noise from wind turbines 
is still a public concern. The problems associated with wind turbine noise have been one of the 
more studied environmental impact areas in wind energy engineering. Noise levels can be 
measured, but, similar to other environmental concerns, the public's perception of the noise 
impact of wind turbines is in part a subjective determination. 

Noise is defined as any unwanted sound. Concerns about noise depend on I) the level of 
intensity, frequency, frequency distribution and patterns of the noise source; 2) background noise 
levels; 3) the terrain between the emitter and receptor; and 4) the nature of the noise receptor. 
The effects of noise on people can be classified into three general categories (National Wind 
Coordinating Committee, 1998); 

1) Subjective effects including annoyance, nuisance, dissatisfaction 

2) Interference with activities such as speech, sleep, and learning 

3) Physiological effects such as anxiety, tinnitus, or hearing loss. 

In almost all cases, the sound levels associated with wind turbines produce effects only in the first 
two categories. Workers in industrial plants, and those who work around aircraft can experience 
noise effects in the third category. Whether a noise is objectionable will depend on the type of 
noise (tonal, broadband, low frequency, or impulsive) and the circumstances and sensitivity of the 
person (or receptor) who hears it. Because of the wide variation in the levels of individual 
tolerance for noise, there is no completely satisfactory way to measure the subjective effects of 
noise or of the corresponding reactions of annoyance and dissatisfaction. 

Operating noise produced from wind turbines is considerably different in level and nature than 
most large scale power plants, which can be classified as industrial sources. Wind turbines are 
often sited in rural or remote areas that have a corresponding ambient noise character. 
Furthermore, while noise may be a concern to the public living near wind turbines, much of the 
noise emitted from the turbines is masked by ambient or the background noise of the wind itself. 

At the present time, the noise produced by wind turbines has diminished as the technology has 
improved. As blade airfoils have become more efficient, more of the wind energy is converted 
into rotational energy, and less into acoustic noise. Vibration damping and improved mechanical 
design have also significantly reduced noise from mechanical sources. 

The significant factors relevant to the potential environmental impact of wind turbine noise are 
shown in Figure 1 (Hubbard and Shepherd, 1990). Note that all acoustic technology is based on 
the following primary elements; Noise sources, propagation paths, and receivers. Tn the 
following sections, after a short summary of the basic principles of sound and its measurement, a 
review of noise generation from wind turbines, noise propagation, as well as noise prediction 
methods are given. 
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Figure I. Sound Pressure Level (SPL) Examples 

Noise and Sound Fundamentals 

Sound and Noise 

Sounds are characterized by their magnitude (loudness) and frequency. There can be loud low 
frequency sounds, soft high frequency sounds and loud sounds that include a range of 
frequencies. The human ear can detect a very wide range of both sound levels and frequencies, 
but it is more sensitive to some frequencies than others. 

Sound is generated by numerous mechanisms and is always associated with rapid small scale 
pressure fluctuations, which produce sensations in the human ear. Sound waves are characterized 
in terms of their amplitude or magnitude (see below), wavelength, ,i, frequency, f, and velocity 
v, where v is found from: 

v=/,i 

The velocity of sound is a function of the medium through which it travels, and it generally 
travels faster in more dense mediums. The velocity of sound is about 340 mls (1115 ft.s) in air at 
standard pressures. Sound frequency (or pitch) determines the 'note' at which it sounds, and, in 
many cases, corresponds to notes on the musical scale (Middle C is 262 Hz). An octave is a 
frequency range between a sound with one frequency and one with twice that frequency, a 
concept often used to define ranges of sound frequency values. The frequency range of human 
hearing is quite wide, generally ranging from about 20 to 20 kHz (about 10 octaves). Finally, 
sounds experienced in daily life are usually not a single frequency, but are formed from a mixture 
of numerous frequencies, from numerous sources. 

Sound turns into noise when it is unwanted. Whether sound is perceived as a noise depends on 
subjective factors such as the amplitude and duration of the sound. There are numerous physical 
quantities that have been defined which enable sounds to be compared and classified, and which 
also give indications for the human perception of sound. They are discussed in numerous texts on 
the subject (e.g., for wind turbine noise see Wagner, et aI., 1996) and are reviewed in the 
following sections. 
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Sound Power and Pressure Measurement Scales 

It is important to distinguish between the two measures of the magnitude of sounds: sound power 
level and sound pressure level. Sound power level is property of the source of the sound and it 
gives the total acoustic power emitted by the source. Sound pressure is a property of sound at a 
given observer location and can be measured there by a single microphone. 

Because of the wide range of sound pressures to which the ear responds (a ratio of 105 or more 
for a normal person), sound pressure is an inconvenient quantity to use in graphs and tables. In 
addition, the human ear does not respond linearly to the amplitude of sound pressure, and, to 
approximate it, the scale used to characterize the sound power or pressure amplitude of sound is 
logarithmic (see Beranek and Ver, 1992). Whenever the magnitude of an acoustical quantity is 
given in a logarithmic form, it is said to be a level in decibels (dB) above or below a zero 
reference level. 

The sound power level of a source, Lw , in units of decibels (dB), is given by: 

Lw = 10 log 10 (P/Po) 

with P equal to the sound power of the source and Po a reference sound power (usually 10,12 

Watts). 

The sound pressure level (SPL) ofa noise, Lp' in units of decibels (dB), is given by: 

Lp = 20 log,o(p/ Po) 

withp equal to the effective (or root mean square, rms) sound pressure and Po a reference rms 

sound pressure (usually 20 10,5 Pa). 

Figure 2 gives some examples for various sound pressure levels on the decibel scale. The 
threshold of pain for the human ear is about 200 Pa, which has an SPL value of 140 dB. 

Measurement 0/ Sound or Noise 

Sound pressure levels are measured via the use of sound level meters. These devices make use of 
a microphone that converts pressure variations into a voltage signal which is then recorded on a 
meter (calibrated in decibels). As described above, the decibel scale is logarithmic. A sound level 
measurement that combines all frequencies into a single weighted reading is defined as a 
broadband sound level. For the determination of the human ear's response to changes in noise, 
sound level meters are generally equipped with filters that give less weight to the lower 
frequencies. As shown in Figure 3, there are a number of filters (such as A, B, and C) that 
accomplish this. The most common scale used for environmental noise assessment is the A scale, 
and measurements made using this filter network are expressed in units of dB(A). Details of these 
scales are discussed by Beranek and Ver (1992). 
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