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Shadow Flicker Background
Shadow flicker from wind turbines is defined as alternating changes in light intensity caused by shadows 
cast from moving turbine blades. Shadow flicker can only occur when a particular combination of 
conditions coincide at a specific location, time of day, and time of year. A location that may be sensitive 
to shadow flicker, such as a dwelling is referred to as a shadow receptor.

For shadow flicker to occur, the sky must be clear, and the turbine must be operating, otherwise no 
moving shadows are cast. For shadow flicker to occur at the location of a shadow receptor, the turbine 
rotor must be located in the line of sight from the receptor to the sun. Furthermore, for the shadow flicker 
to be visible, the change in light intensity must be above the level of perception of the human eye.The 
distance between a wind turbine and a receptor affects the intensity of the flickering. Shadow flicker 
intensity decreases with greater separation from the receptor to the turbine, up to a point where the 
change in light intensity is below what the human eye can distinguish. Shadows cast close to a turbine are 
more intense, distinct and “focused” because a greater proportion of the sun is intermittently blocked by 
the passing blades. As separation between the receptor and the turbine increases, the proportion of the sun 
that is blocked decreases and the shadows become less intense and less discernible. Shadow flicker 
intensity is also significantly reduced if the plane of the rotor is at an angle other than perpendicular to 
the line of sight from the receptor to the sun, again because a smaller proportion of the sun is blocked by 
the passing blades. Ambient lighting conditions also affect the visibility of shadow flicker. Changing light 
intensity is more noticeable in a darkened room than outdoors where ambient light levels are higher.

The normal maximum distance used for modeling shadow flicker is approximately  3280 feet (1000m) 
from the turbine(s). At distances beyond 1000m the changing light intensity is low enough that a person 
does not perceive the turbine rotor as “chopping” through the sun, but rather as an object with the sun 
behind it. Shadow flicker is only discernible at distances beyond 1000m in rare circumstances such as in 
a darkened room with a single window facing the turbine.

The frequency or speed of the flickering is related to the rotor speed and number of blades on the turbine. 
Modern utility sized turbines are typically 3-bladed with rotor speeds below 20 RPM. This translates to 
blade passing frequencies less than 1 Hz or 1 cycle per second. At these low frequencies, shadow flicker 
does not pose a health threat. The Epilepsy Foundation states that frequencies below 3Hz do not cause 
seizures in people with photosensitive epilepsy.

Generally shadow flicker occurs during clear sky conditions, when the sun is low on the horizon, either at 
sun rise or sun set. As the elevation of the sun in the sky changes throughout the year, the location of the 
shadow flicker also changes, so a specific shadow receptor is only affected at certain times of day and at 
certain times of year. By considering the spatial relationship between the turbines and the receptors 
(geographic locations and ground elevations) as well as the geometry of the turbines (hub height and 
rotor size), the occurrence of shadow flicker can be accurately modeled and predicted to within a few 
minutes at any location around the turbine(s).
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Modeling Approach
The Garrad Hassan WindFarmer software, which is a wind plant design software package, was used to 
model and assess the shadow flicker for Heartland College. The WindFarmer shadow flicker model 
determines a theoretical maximum amount of shadow flicker, in total hours of flicker per year, at any 
point up to the maximum specified calculation distance from the turbines. By defining specific shadow 
receptor locations, the model can also determine the time of day, day of year, and duration for every 
possible occurrence of shadow flicker at a receptor.

The shadow flicker model uses the following inputs:

• Geographic location of the wind plant (latitude and longitude) 
• Turbine location (coordinates) 
• Receptor locations (coordinates) 
•� Digital terrain map (ground elevation data)
• Turbine geometry (hub height and rotor diameter) 

The amount of shadow flicker determined by the model is a theoretical maximum or “worst case”
amount due to the following set of implausible conditions:

• Every day is sunny and cloudless 
•� The turbines are always operating
• The rotor plane is always perpendicular to the line of sight from the receptor to the sun 
• There are no obstacles such as trees or walls between the receptors and the turbines 
• The limits of human perception of changing light intensity are not considered

The theoretical maximum hours of shadow flicker per year can then be de-rated to be statistically 
representative of actual conditions using the following climatological data:

• Wind speed frequency distribution 
• Directional wind distribution 
•� Sunshine hours from long term monthly reference data

The de-rated hours of shadow flicker per year are still conservative as there is no consideration given to 
the presence of blocking obstacles or the intensity of the flicker. The Heartland project has not selected a 
turbine so Consultant cannot calculate wind speed frequency related operating hours, as each turbine has 
a different cut- in speed. The directional distribution is represented by the wind rose determined from the 
project met tower data, shown  on next page, and is predominantly Southerly winds and next is 
Northwest. This means the impacted building will receive the most shadow flicker potential from 
Northwest winds, and those occur the most in winter months. Detailed calculations can be made to be 
more exact on reduced shadow flicker hours if actual site wind and cloud cover data is used. 
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Shadow Flicker Modeling

Below in Figure 1 is the modeled shadow flicker from a turbine that has 82m rotor and 80m tower 
(the current proposed Heartland 1.5MW turbine). The maximum theoretical shadow flicker at the 
nearest college building is 102 hours per year, and likely below 50 actual hours per year after 
reductions for clouds, low winds and rotor orientation. The shadow impact is in May, June and July 
with the greatest time of 70 minutes per day from 5:30 pm to 6:40 pm. A second building receives 8 
maximum hours per year, and likely less than 4 real hours per year. There are no other residences or 
buildings that would receive shadow flicker.  A separate detailed report of hours of impact is 
attached as Appendix A, and gives the date and time of shadow flicker at the buildings closest to the 
turbine.

Figure 1- Shadow Flicker Map: Overview
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The 0-19 hour isoline does not appear in the 
Windfarmer graph, the additional buildings were 
entered as coordinates and showed zero hours of 
shadow flicker



Figure 2- Shadow Flicker Map: Close-up

Shadow over Roadway

The shadow flicker area does cross the Interstate and there will be some areas of the 
roadway and exit with greater than 100 hours of shadow flicker in one year. The 
effects of shadow flicker on drivers has not been documented in scientific reports. The 
observed effects are that the drivers speed minimizes any effects as the speed of travel 
and direction of travel either accelerate the time under the shadow or decrease the 
time and make the shadow seem as if it is traveling with the vehicle. There are 
numerous operating wind turbines within 400’ of Interstate highways operating for 
more than 5 years with no known complaints, including Valley City, ND near I94, near 
I-435 in Kansas, I-80 in Iowa and the new two turbines along I-88 near Geneseo, IL.
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Noise Modeling
Noise Propagation Background
Sound is a result of fluctuating air pressure. The standard unit for measuring sound pressure
levels is the decibel (dB). A decibel (dB) is a unit that describes the amplitude (or difference
between extremes) 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 Day Night Average Sound Level (DNL) is a standard environmental 
noise description which is essentially a twenty-four hour average noise level with ten decibels added to 
the night time noise levels.  This 10 dBA penalty accounts for peoples increased sensitivity to noise at 
night. 

The EPA has an existing design goal of DNL less than or equal to 65 dBA and a future design goal DNL 
of 55 dBA for exterior sound levels  (EPA, 1977).  It is important to note that the EPA noise guidelines 
are design goals and not enforceable regulations.  However, these guidelines and design goals are useful 
tools for assessing the sound environment.

The Illinois Pollution Control Agency has developed a comprehensive approach to the measurement 
and assessment of commercial and industrial noise, and thus are relevant to the development and 
operating of wind energy projects.

Section 901.101 Classification of Land According to Use
Illinois defines land as one of three types, Class A is residential, Class B is mixed use and Class C is 
industrial. The below rules apply for noise regulation from Class C land, which includes alternative 
energy sources (the wind project), to Class A land (residential).

“Except as elsewhere provided in this Part, no person shall cause or allow the emission of sound during 
daytime hours from any property-line-noise-source located on any Class A, B or C land to any receiving 
Class A land which exceeds any allowable octave band sound pressure level specified in the following 
table, when measured at any point within such receiving Class A land, provided, however, that no 
measurement of sound pressure levels shall be made less than 25 feet from such property-line-noise-
source. “ 

For the nearby residential areas the noise modeling was done near the “property edge” for the multifamily 
units and the trailer park, and near the residence edge at the one older farm house. Previous studies and 
analysis all model and predict at the receptor, even if sound measurement is made at the property edge.
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Table 1- Illinois PCB allowable day time octave band sound power levels limits, Sec. 901.102 of the 
Illinois State Noise Regulation
Octave Band Center 
Frequency (Hertz)

Allowable Octave Band Sound Pressure Levels (dB) of Sound 
Emitted to any Receiving Class A Land from

Class C Land Class B Land Class A Land

31.5 75 72 72
63 74 71 71
125 69 65 65
250 64 57 57
500 58 51 51
1000 52 45 45
2000 47 39 39
4000 43 34 34
8000 40 32 32

Table 2- Illinois PCB allowable night time octave band sound power levels limits, Sec. 901.102 of the 
Illinois State Noise Regulation

Octave Band Center 
Frequency (Hertz)

Allowable Octave Band Sound Pressure Levels (dB) of Sound 
Emitted to any Receiving Class A Land from

Class C Land Class B Land Class A Land

31.5 69 63 63
63 67 61 61
125 62 55 55
250 54 47 47
500 47 40 40
1000 41 35 35
2000 36 30 30
4000 32 25 25
8000 32 25 25

(Source:  Amended at 30 Ill. Reg.5533, effective March 10, 2006) 
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For this assessment the first column is used from the night time limits as the wind turbine is assumed to 
be  Class C land, and the night limits are lower than the day limits. The IL PCB 35 IAC 901 regulations 
contains tables of land class, and an “alternative energy source” function code 4314 is a land class C1.

There are also limits to any “tonal” conditions, which is defined as sound spectra in which any 1/3 linear 
octave band sound pressure level exceeds the arithmetic average of the two adjacent 1/3 octave bands by 
the following amounts:

• 5 dB for such one-third octave band with a center frequency from 500Hz to 10,000 Hz, inclusive

• 8 dB for such one-third octave band with a center frequency from 160Hz to 400 Hz, inclusive

• 15 dB for such one-third octave band with a center frequency from 25Hz to 125 Hz, inclusive

The wind turbine does not have any tonal conditions per this definition as can be seen in Table 4 (next 
page) Octave Band Spectra from the wind turbine manufacturer, as measured at turbine, but at large 
distances from turbine this condition may apply for the 2000 Hz and above frequency bins if there is no 
background noise increasing the dB noise level in the higher frequencies. At this site the traffic noise will 
likely prevent this tonal penalty if measurements are taken after the turbine is operating.

Below is the excerpt from the turbine supplier in regards tonality:

1 Title 35 Environmental Protection, Subtitle H: Noise  Chapter I: Pollution Control Board Part 901 Sound Emission Standards and 
Limitations for Property Line-Noise-Sources
3 as defined according to IEC 61400-11: 2002
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Table 4- Octave Band Output of Sample 1.5MW Wind Turbine- GE xle

Summary of Acoustic Criteria

The criteria used to evaluate the wind turbine impact at nearby “receptors” is the following:

• EPA 55dBA Ldn (24) outdoors at all residential receptors. Assuming wind turbine is operating at 
steady state sound level at the receiver location the Ldn is approximately 6.4 dB above the 
measured Leq, so an Ldn of 55 dBA corresponds to maximum Leq of 48.6 dBA.

• IL PCB nighttime octave frequency band dBL limits for Class A land from Class B land- see 
Table 2.

• OSHA limits per 29 CFR 1926.101 where long term exposure limits of 8 hours or more for 
hearing protection must be below 90 dBA.
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Background Noise and Noise Measurement

The existing noise environment for the wind turbine location in this area is characterized by heavy 
interstate highway traffic, intermittent car traffic on campus, and other campus activities that includes 
students talking, maintenance staff doing repairs or grounds work, and an outdoor daycare center. The 
site is bounded to the north and West by a four lane divided I-55/74. To the south lies the Heartland 
College campus and Raab Rd. The nearest residential area is located over 2,000 feet away from the 
proposed wind turbine location, and the next closest residential area to the East is over 3,500 feet from 
the turbine.

The sound readings were recorded between approximately 8 a.m. and 9 a.m. WES used a Larson Davis 
Model 831 Sound Level Meter with a windscreen over the end of the microphone. The unit was set for an 
A-weighted measurement (dBA).  

Below in Table 3 are the sound pressure values from a variety of sources in the environment.

Table 3. Typical Sound Pressure Levels Measured in the Environment and Industry.
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Sound decreases significantly with distance from the source. For example, sound pressure at 25
feet from a wind turbine hub drops by a factor of 4 at 50 feet, and by a factor of 16 at 100 feet.
In the logarithmic scale of decibels, this equates to a drop of approximately 6 dBA for each
doubling of the distance from point sound source. At a distance of approximately 350 meters
(approximately 1,150 feet), sound from the wind turbine is in the range of 45 dBA (Table 3, cited in 
Colby et al. (2009)).

Modern wind turbines have been designed to significantly reduce the noise of mechanical components, so 
the most audible noise is the sound of the wind interacting with the rotor blades,
often resulting in what can be described as a “whooshing” sound. However, modern wind
turbines are generally quiet in operation and this sound is anticipated to be less noticeable by
humans when compared to sound from road traffic, and campus activities for this Heartland College site.

Noise would be temporarily emitted from the project site by construction equipment during the
approximately five-month active construction period. However, due to the noise-generating
activities from the existing highway, college traffic, etc., as described above, the wind turbine project 
construction noise would not be expected to significantly increase the overall ambient noise emissions 
from the site on a Ldn (24) measurement, as there are few periods of significant activity during that 
lengthy period. For example the foundation excavation occurs in two days (noisy), but then there are 
many days with little additional noise when foundation rebar is tied, and after the concrete is poured it 
must cure for 30 days. There are approximately 20 days of significant construction activity during this 
period, times when large equipment such as bulldozer or cranes are being operated and generating a lot of 
additional noise.

Acoustic Modeling Methodology:

The Noise modeling was done with the Windfarmer noise modeling software module. Whereas specific 
sound level data was not available for the AAER A-1500 turbine that Heartland is evaluating1 , sound 
level data was available for a similar 1.5MW turbine (the GE 1.5 xle) with the same hub height (80 m), 
and almost identical rotor diameter (80.5 m vs. 80 m).  The guaranteed sound power level supplied by the 
turbine manufacturer of 104dBA at the nacelle was utilized. Windfarmer allowed this maximum sound 
power level to be entered by octave band, see below Table 4 for the octave band values. The turbine noise 
levels are GL certified and the actual values are below the guaranteed sound power level and so reflect 
the conservative maximum noise estimate.

Below in Figure 3 is the modeled noise for the Heartland 1.5MW turbine on an 80 m tower. The 
modeling shows the maximum noise level from the turbine using the sound power level provided by GE 
of 104 dBA at the nacelle (this is similar to the maximum sound power level identified by other 
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manufacturers1 - Acciona, Vensys). The turbine will normally operate below this level. This noise level 
maximum is reached when wind speeds are above 8 m/s (18 mph), and as wind speeds increase even 
higher the turbine noise is masked by the background noise of the wind blowing past leaves and other 
objects. The closest building to the proposed wind turbine location (the Receiving and Storage Building) 
is modeled at 51.8 dBA maximum. There are several other buildings close to the turbine (Physical Plant 
Building, Workforce Development Center, Child Development Lab) with maximum sound levels 
between 47.37 and 45.48 dBA. The building with outdoor daycare ( Child Development Center) has 
modeled sound maximum of 45.48 dBA. The background sound level at most of these buildings during 
the day would be expected to be similar or higher than the maximum level from the turbine due to on 
campus traffic,  heating and ventilating systems, and the thousands of students, faculty and staff moving 
throughout the campus on a daily basis, and poses no health risk to the occupants of these buildings. 
There were two residential areas nearby.  The residential area approximately 1,800-2,000 feet Southwest 
had maximum noise levels ranging from 39.54 to 37.63 dBA, and the residential area due east (residential 
trailer park setting) had maximum sound level ranges of 31.7 to 30.5 dBA. All other residences are 
further away and well below the EPA 55 DNL to 65 DNL range at residences, or ILPCB octave band 
limits. Table 5 below contains the octave band frequency estimates for the nearest residential area as 
compared to the modeled noise output from the turbine). The 1,000 Hz band has the closest values to the 
limit.

1 Limited manufacturer noise level data was available for the AAER A-1650, a model similar to the AAER A-1500.  While octave band level 
data was not available, the maximum guaranteed sound power level at hub height was listed as 103 dB.   To ensure conservative results, the 
GE 1.5 xle was selected for modeling purposes due to its similar size, availability of octave band data, and slightly louder sound power level 
of 104 dB.
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Octave Band Frequency Analysis

Table 4b- GE xle turbine octave band values with noise reduction option (NRO)

To calculate a dB(A), weight each octave band level accordingly and then logarithmically add each band 
together. dB(A) is a weighted broadband level which approximates the ear's sensitivity to different 
frequencies. The weightings are as below: {-26.2, -16.1, -8.6, -3.2, 0, 1.2, 1, -1.1} (from 63 to 8k)

LA=10*log10(sum(10^((Ln-Wn)/10))) where n=each octave band, L = level and W = weighting.

The octave band centre frequencies are 63, 125, 250, 500, 1000, 2000, 4000 and 8000 Hz.

Below in Table 5 the GE turbine octave bands are used in the above formula and the equivalent dBA is 
102 dBA (some error in the calculation or in the provided octave bands, reduces it from 104dBA)

Freq
31.5
63
125
250
500
1000
2000
4000
8000

Table 5- GE 

GE turbine scale correction corrected divide by ten
80 -39 41 4.1

83.4 -26 57.4 5.74
92.2 -16 76.2 7.62
97.8 -9 88.8 8.88
99.4 -3 96.4 9.64
97.7 0 97.7 9.77
93.4 1 94.4 9.44
86.6 1 87.6 8.76
84.8 -1 83.8 8.38

La= 101.6506538998 dBA
Sound Power Level att generator
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Freq
31.5
63
125
250
500
1000
2000
4000
8000

Table 6- GE 

Freq
31.5
63
125
250
500
1000
2000
4000
8000

Table 7-  

GE turbine at base scale correction corrected divide by ten
40 -39 1 0.1

43.4 -26 17.4 1.74
52.2 -16 36.2 3.62
57.8 -9 48.8 4.88
59.4 -3 56.4 5.64
57.7 0 57.7 5.77
53.4 1 54.4 5.44
46.6 1 47.6 4.76
44.8 -1 43.8 4.38

La= 61.65 dBA
Sound Power Level att ground level

1870 feet scale correction corrected divide by ten
17.8 -39 -21.2 -2.12
21.2 -26 -4.8 -0.48

30 -16 14 1.4
35.6 -9 26.6 2.66
37.2 -3 34.2 3.42
35.5 0 35.5 3.55
31.2 1 32.2 3.22
24.4 1 25.4 2.54
22.6 -1 21.6 2.16

Sound Power Level att nearest residencce
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Below in Table 8 are the octave band limits set by the IL PCB and the octave band frequencies modeled 
at the nearest residential structure Southwest of the campus on Raab Rd.

Freq
31.5

63

125

250

500

1000

2000

4000

8000

Class C at 1870 feet
IL PCB night limit dB Turbine dB
69 55.5

67 45.9

62 44.7

54 43.3

47 38.9

41 34.2

36 28.9

32 22.1

32 22.3

Table 8- Octave band frequency of turbine at nearest residences versus IL PCB limits

Figure 3- Heartland project noise modeling in dBA: Overview
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Figure 4- Heartland project noise modeling in dBA: Closeup
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Appendix A

GH WindFarmer Report
Heartland College Windfarmer shadow flicker and Noise 

data
28 Sep 2010

1 Project: Heartland - Dwellings noise 

Dwelling ID Noise prediction
(dB(A))

Noise limit type Absolute noise 
limit

(dB(A))

Relative to 
background noise 

limit
(dB(A))

1 45.48 Absolute 45.00 Not applicable

2 42.83 Absolute 45.00 Not applicable

3 46.83 Absolute 45.00 Not applicable

4 51.80 Absolute 45.00 Not applicable

5 47.37 Absolute 45.00 Not applicable

6 44.73 Absolute 45.00 Not applicable

7 44.22 Absolute 45.00 Not applicable

8 41.47 Absolute 45.00 Not applicable

9 39.54 Absolute 45.00 Not applicable

10 37.62 Absolute 45.00 Not applicable

11 38.41 Absolute 45.00 Not applicable

12 38.20 Absolute 45.00 Not applicable

Table 1 - Project: Heartland - Dwellings noise

2 Shadow Flicker Data

WindFarmer Site Shadow Flicker Report 4.1.1.0 
File name:Heartland Windfarmer shadow terrain Sep 28 2010 C:\Documents and Settings\WES\My 
Documents\WES Engineering\Projects\Illinois\WIU Prospects\Heartland\Heartland Windfarmer shadow terrain Sep 
28 2010.wow
Date: September 28, 2010
Latitude 40 deg 32 min North
Longitude 89 deg 1 min East
Calculation time interval 10 Min
Maximum distance from turbine 1000 m
Minimum sun elevation 3 deg
Year of calculation 2010
Model the sun as a disc No
Consider distance between rotor and tower Yes
Turbine orientation Rotor plane facing azimuth +180
Terrain and visibility Turbine visibility considered
Visibility line of sight algorithm checks every 10.0 m
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3 Project: Heartland

Number of shadow receptors: 4

Receptor ID:1 (Refer to Figure 2 in report for map of receptors) 

Height: 2m
Easting: 329517m
Northing: 4489275m
Bearing: 180deg
Tilt: 0deg

Turbine ID:1 <label> Hours per year 102

Day: dd/mm index Maximum minutes Start time hh:mm Stop time hh:mm

Worst Day !: 141 70 17:30 18:40

29/04 119 10 18:00 18:10

30/04 120 10 18:00 18:10

01/05 121 30 17:50 18:20

02/05 122 30 17:50 18:20

03/05 123 30 17:50 18:20

04/05 124 40 17:40 18:20

05/05 125 50 17:40 18:30

06/05 126 50 17:40 18:30

07/05 127 50 17:40 18:30

08/05 128 50 17:40 18:30

09/05 129 50 17:40 18:30

10/05 130 50 17:40 18:30

11/05 131 50 17:40 18:30

12/05 132 50 17:40 18:30

13/05 133 50 17:40 18:30

14/05 134 60 17:30 18:30

15/05 135 60 17:30 18:30

16/05 136 60 17:30 18:30

17/05 137 60 17:30 18:30

18/05 138 60 17:30 18:30

19/05 139 60 17:30 18:30

20/05 140 60 17:30 18:30

21/05 141 70 17:30 18:40

22/05 142 70 17:30 18:40

23/05 143 70 17:30 18:40

24/05 144 70 17:30 18:40

25/05 145 70 17:30 18:40

26/05 146 70 17:30 18:40

27/05 147 70 17:30 18:40

28/05 148 70 17:30 18:40

29/05 149 70 17:30 18:40
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30/05 150 70 17:30 18:40

31/05 151 70 17:30 18:40

01/06 152 70 17:30 18:40

02/06 153 70 17:30 18:40

03/06 154 70 17:30 18:40

04/06 155 70 17:30 18:40

05/06 156 70 17:30 18:40

06/06 157 70 17:30 18:40

07/06 158 70 17:30 18:40

08/06 159 70 17:30 18:40

09/06 160 60 17:40 18:40

10/06 161 60 17:40 18:40

11/06 162 60 17:40 18:40

12/06 163 60 17:40 18:40

13/06 164 60 17:40 18:40

14/06 165 60 17:40 18:40

15/06 166 60 17:40 18:40

16/06 167 60 17:40 18:40

17/06 168 60 17:40 18:40

18/06 169 60 17:40 18:40

19/06 170 60 17:40 18:40

20/06 171 60 17:40 18:40

21/06 172 60 17:40 18:40

22/06 173 60 17:40 18:40

23/06 174 60 17:40 18:40

24/06 175 60 17:40 18:40

25/06 176 60 17:40 18:40

26/06 177 60 17:40 18:40

27/06 178 60 17:40 18:40

28/06 179 60 17:40 18:40

29/06 180 60 17:40 18:40

30/06 181 60 17:40 18:40

01/07 182 60 17:40 18:40

02/07 183 60 17:40 18:40

03/07 184 60 17:40 18:40

WES Engineering Inc.              
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04/07 185 60 17:40 18:40

05/07 186 60 17:40 18:40

06/07 187 60 17:40 18:40

07/07 188 60 17:40 18:40

08/07 189 60 17:40 18:40

09/07 190 60 17:40 18:40

10/07 191 60 17:40 18:40

11/07 192 70 17:40 18:50

12/07 193 70 17:40 18:50

13/07 194 70 17:40 18:50

14/07 195 70 17:40 18:50

15/07 196 70 17:40 18:50

16/07 197 70 17:40 18:50

17/07 198 70 17:40 18:50

18/07 199 70 17:40 18:50

19/07 200 70 17:40 18:50

20/07 201 70 17:40 18:50

21/07 202 70 17:40 18:50

22/07 203 60 17:40 18:40

23/07 204 60 17:40 18:40

24/07 205 60 17:40 18:40

25/07 206 60 17:40 18:40

26/07 207 60 17:40 18:40

27/07 208 60 17:40 18:40

28/07 209 60 17:40 18:40

29/07 210 60 17:40 18:40

30/07 211 50 17:50 18:40

31/07 212 50 17:50 18:40

01/08 213 50 17:50 18:40

02/08 214 50 17:50 18:40

03/08 215 50 17:50 18:40

04/08 216 50 17:50 18:40

05/08 217 50 17:50 18:40

06/08 218 50 17:50 18:40

07/08 219 40 17:50 18:30

08/08 220 40 17:50 18:30

09/08 221 30 18:00 18:30

10/08 222 30 18:00 18:30

11/08 223 30 18:00 18:30

12/08 224 20 18:00 18:20

13/08 225 10 18:10 18:20

Table 2 - Project: Heartland - Shadow Flicker Data - Turbine ID:1 <label>
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Receptor ID:2  
(Refer to Figure 2 in report for map of receptors)
Height: 2m
Easting: 329582m
Northing: 4489174m
Bearing: 180deg
Tilt: 0deg

Turbine ID:1 <label> Hours per year 8

Day: dd/mm index Maximum minutes Start time hh:mm Stop time hh:mm

Worst Day !: 160 20 18:40 19:00

07/06 158 10 18:40 18:50

08/06 159 10 18:40 18:50

09/06 160 20 18:40 19:00

10/06 161 20 18:40 19:00

11/06 162 20 18:40 19:00

12/06 163 20 18:40 19:00

13/06 164 20 18:40 19:00

14/06 165 20 18:40 19:00

15/06 166 20 18:40 19:00

16/06 167 20 18:40 19:00

17/06 168 20 18:40 19:00

18/06 169 20 18:40 19:00

19/06 170 20 18:40 19:00

20/06 171 20 18:40 19:00

21/06 172 20 18:40 19:00

22/06 173 20 18:40 19:00

23/06 174 20 18:40 19:00

24/06 175 20 18:40 19:00

25/06 176 20 18:40 19:00

26/06 177 20 18:40 19:00

27/06 178 20 18:40 19:00

28/06 179 20 18:40 19:00

29/06 180 20 18:40 19:00

30/06 181 20 18:40 19:00

01/07 182 20 18:40 19:00

02/07 183 20 18:40 19:00

03/07 184 10 18:50 19:00

04/07 185 10 18:50 19:00

05/07 186 10 18:50 19:00

Table 3 - Project: Heartland - Shadow Flicker Data - Turbine ID:1 <label>
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Receptor ID:3 

Height: 2m
Easting: 329406m
Northing: 4489185m
Bearing: 180deg
Tilt: 0deg

Turbine ID:1 <label> Hours per year 0

Day: dd/mm index Maximum minutes Start time hh:mm Stop time hh:mm

Worst Day !: 1 0 00:00 00:00

Table 4 - Project: Heartland - Shadow Flicker Data - Turbine ID:1 <label>

Receptor ID:4 

Height: 2m
Easting: 329285m
Northing: 4489237m
Bearing: 180deg
Tilt: 0deg

Turbine ID:1 <label> Hours per year 0

Day: dd/mm index Maximum minutes Start time hh:mm Stop time hh:mm

Worst Day !: 1 0 00:00 00:00

Table 5 - Project: Heartland - Shadow Flicker Data - Turbine ID:1 <label>
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APPENDIX D:  ANALYSIS and SUPPORTING DOCUMENTATION 

Attachment D-4:  Stakeholder List and Notice of Scoping 



EA STAKEHOLDER LIST
Heartland Community College Wind Turbine Project

Normal, IL (McLean County)

Name Title Organization Address City and State Zip
Ms. Sarah Sheehan Office of the Governor 100 W. Randolph, 6-100 - James R. Thompson 

Center
Chicago, IL  60601

Mr. Thomas E. Jennings Director Illinois Department of Agriculture State Fairgrounds, P.O. Box 19281 Springfield, IL  62794

Jonathan Feipel Deputy Director Illinois Department of Commerce and Economic 
Opportunity 500 East Monroe (Illinois Energy Office) Springfield, IL  62701

Mr. Manuel Florez Chairman Illinois Commerce Commission 527 East Capitol Avenue Springfield, IL 62701
Mr. Doug Scott Director Illinois Environmental Protection Agency 1021 North Grand Ave. East - P.O. Box 19276 Springfield, IL  62794
Ms. Janet Grimes Director Illinois Historic Preservation Agency 1 Old State Capitol Plaza Springfield, IL  62701
Mr. Marc Miller Director Illinois Department of Natural Resources 1 Natural Resources Way Springfield, IL  62702

Mr. Gary Hannig Secretary, Attn:  Barbra Stevens, 
Environment Section

Illinois Department of Transportation 2300 S. Dirkesn Parkway Springfield, IL  62764

Mr. Mark Pruitt Executive Director Illinois Power Agency 100 W. Randolph, 6-100 - James R. Thompson 
Center

Chicago, IL   60601

Mr. Phil Wallis Vice President National Audubon Society 225 Varick Street, 7th floor New York, NY 10014
Ms. Michelle P. Scott General Counsel National Audubon Society 225 Varick Street, 7th floor New York, NY 10014
Ms. Kim Van Fleet Biologist National Audubon Society Important Bird Area Coordinator and Staff 225 Varick Street, 7th floor New York, NY 10014
Mr. Eric Glitzenstein Meyer Glitzenstein & Crystal 1601 Connecticut Ave., N.W., Suite 700 Washington, D.C. 20009
Mr. William Eubanks Meyer Glitzenstein & Crystal 1601 Connecticut Ave., N.W., Suite 700 Washington, D.C. 20009
Mr. Stephen Packard Director Audubon of the Chicago Region 1718 Sherman Avenue #210 Evanston, IL 60201
Mr. Joe Williams NAGPRA Rep Kickapoo Tribe 1107 Goldfinch Road Horton, KS 66439
Mr. Earl Meshiguad Potawatomi Hannaville Indian Community N14911 Hannahville Boulevard Rd. Wilson, MI 49896
Mr. Jimmy Finch THPO Potawatomi -Citizen Band 1601 Gordon Copper Dr. Shawnee, OK 74801
Mr. Steve Ortiz Potawatomi-Prarie Band
Mr. Philip Shopodock Chairman, Executive Council Potawatomi-Forest County Community PO Box 340 Crandon, WI 54520

Mr. Thomas Cuddy Federal Aviation Administration- Office of Environment 
and Energy

800 Independence Avenue, SW, Room 900 Washington, DC 20591

Mr. Ken Westlake
EPA Region 5 – IL, IN, MI, MN, OH, WI - NEPA 
Implementation Office of Enforcement and Compliance 
Assurance

77 West Jackson Boulevard, Mail Code E-19J Chicago, IL 60604

Mr. Richard Nelson USFWS - Rock Island Field Office 1511 47th Avenue Moline, IL 61265
Ms. Jody Miller USFWS - Rock Island Field Office 1511 47th Avenue Moline, IL 61265
Ms. Heidi Woeber USFWS - Rock Island Field Office 1511 47th Avenue Moline, IL 61265
Mr. Matthew Sailor USFWS - Rock Island Field Office 1511 47th Avenue Moline, IL 61265
Mr. Jeffrey Gosse USFWS - Region 3 1 Federal Drive Ft. Snelling, MN 55111

Dr. James Hartman  (Attn: 
SAIE_ESOH)

Assistant Secretary of Army (Installations 
& Environment) OH, WI Office of 
Regional Environmental and Government 
Affairs – North 

DOD Region V- IL, IN, MI, MN 5179 Hoadley Rd Aberdeen Aberdeen Proving 
Ground, MD 21010

Ms. Cathy O'Connell Army Region 5 Regional Environmental 
Coordinator 

Horne Engineering Services, LLC Office of Regional 
Environmental and Government Affairs

Northern APG-EA Aberdeen Proving 
Ground, MD 

211010

Citizens for Clean Energy, Inc Citizens for Clean Energy, Inc. 3417 Fourth Avenue, South Great Falls, MT 59405

Mr. Greer Goldman Assistant General Counsel National Audubon Society- Audubon Public Policy Office 1150 Connecticut Avenue, NW Washington, DC 20036

Mr. Steve Stockton City of Bloomington 109 E. Olive Street Bloomington, IL 61701
Mr.  Michael Ireland City of Bloomington Township 816 S. Mercer Avenue Bloomington, IL 61701
Mr. William Friedrich Bloomington Township Public Water District 16748 E. 825 North Road Bloomington, IL 61705
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EA STAKEHOLDER LIST
Heartland Community College Wind Turbine Project

Normal, IL (McLean County)

Name Title Organization Address City and State Zip
Mr. Robert Carter Bloomington and Normal Water Reclamation District 2015 West Oakland Ave. Rd. P.O. Box 3307 Bloomington, IL 61701

Central Illinois Regional Airport 3201 CIRA Drive, Suite 200 Bloomington, IL 61704
Mr. Chris Koos Mayor Town of Normal 100 E. Phoenix Avenue. P. O. Box 589 Normal, IL 61761
Mr. Robert Cranston Normal Township P.O. Box 426 Normal, IL 61761
Mr.  Jerry Henderson Normal-Towanda Drainage District 11 Inglewood Bloomington, IL 61704

Mr. Terry Lindberg McLean County 115 E. Washington Street- Government Center 
(Rm. 401) P.O. Box 2400

Bloomington, IL 61702

McLean County Historical Society 200 North Main Street Bloomington, IL 61701
Mr. Scott Hoeft McLean County Farm Bureau 2243 Westgate Drive, Suite 501 Bloomington, IL 61705

McLean County Unit University of Illinois Extension 402 North Hershey Road Bloomington, IL 61704
Mr. Rhea Edge * John Wesley Powell Audubon Society P.O. Box 142 Normal, IL 61761
Mr. Dick Bishop Sierra Club Prairie Group P.O. Box 131 Urbana, IL 61803
Dr. Allen Goben Heartland Community College 1500 W. Raab Road Normal, IL 61761
Dr. Al Bowman Illinois State University 421 Hovey Hall, Campus Box 1000 Normal, IL 61790
Mr. Richard Wilson Illinois Wesleyan University 1312 Park Street Bloomington, IL 61701
Mr. Joseph E. Crowe Deputy Director, Region 3 Engineer Illinois Department of Transportation 13473 IL Hwy. 133, P.O. Box 610 Paris, IL 61944
Ms. Darlene Wills CDL Director HCC Child Development Lab 1500 W. Raab Road Noral, IL 61761
Mr. Jonathan L. Casebeer Chief Environmental Branch Illinois Department of Military Affairs 1301 North MacArthur Blvd. Springfield, IL 62702

* Address updated based on public comments.
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Department of Energy
Washington, DC 20585

July 16th
, 2010

TO: Distribution List

SUBJECT: Notice of Scoping - Heartland Community College Wind Energy
Project, Normal, Illinois (McLean County)

The U.S. Department of Energy (DOE) is proposing to provide federal funding to the
Illinois Department of Commerce and Economic Opportunity (DCEO) for Heartland
Community College's Wind Energy Project. Heartland Community College is
proposing to install a single 1.5 megawatt (MW) wind turbine along with an
associated gravel access road and electrical transmission equipment on the
northern end of the Heartland Community College's campus, and just south of
Interstate 55 in Normal, IL (GPS: Lat. 40.537781, Long. -89.015576). The proposed
wind turbine would provide electricity directly to the college, enabling it to reduce the
electrical demands of the institution and lower the carbon footprint associated with
daily operations. The average elevation of the turbine site is 850 feet. The specific
wind turbine has not been selected; however Heartland Community College has
submitted their preferred turbine height of 397 feet above ground level to the Federal
Aviation Administration (FAA) for their review and has received a "Determination of
No Hazard to Air Navigation." Pursuant to the requirements of the National
Environmental Policy Act (NEPA), the Council on Environmental Quality regulations
for implementing the procedural provisions of NEPA (40 CFR Parts 1500-1508), and
DOE's implementing procedures for compliance with NEPA (10 CFR Part 1021),
DOE is preparing a draft Environmental Assessment (EA) to:

• Identify any adverse environmental effects and potential associated
mitigation measures should this proposed action be implemented;

• Evaluate viable alternatives to the proposed action, including a no action
alternative;

• Describe the relationship between local short-term uses of the
environment and the maintenance and enhancement of long-term
productivity; and

• Characterize any irreversible and irretrievable commitments of resources
that would be involved should this proposed action be implemented.

The EA will describe and analyze any potential impacts on the environment that would
be caused by the project and will identify possible mitigation measures to reduce or

@ Printed with soy ink on recycled paper



eliminate those impacts. The EA will describe the potentially affected environment and
the impacts that may result to:

• Air Quality and Climate;
• Geology/Soils;
• Biological Resources;
• Water Resources;
• Waste Management and Hazardous Materials;
• Cultural and Historical Resources;
• Land Use;
• Noise;
• Infrastructure;
• Transportation and Traffic;
• Aesthetics;
• Human Health and Safety; and
• Socioeconomics and Environmental Justice.

DOE will make this letter available to all interested federal, state and local agencies to
provide input on issues to be addressed in the EA. Agencies are invited to identify the
issues, within their statutory responsibilities that should be considered in the EA. The
general public is also invited to submit comments on the scope of the EA.

No formal public scoping meeting is planned for this project. Figures of the proposed
project area are attached to this letter. This letter, as well as the draft EA, when
available, will be posted on the DOE Golden Field Office online reading room:
http://www.eere.energy.gov/goldenlReading Room.aspx.

The DOE Golden Field Office welcomes your input throughout the NEPA process.
Please provide any comments on this scoping letter on or before July 30th

, 2010 to:

John Jediny
NEPA Document Manager
Department of Energy
Energy Efficiency and Renewable Energy
(OIBMS-EE-3) Rm. 5H-095
1000 Independence Avenue
Washington, DC, 20585
John.JedinY@ee.doe.gov

We look forward to hearing from you.

Sincerely,

John Jediny
NEPA Docu
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NOTICE OF AVAILABILITY 
 

The U.S. Department of Energy (DOE) is proposing to provide American 

Reinvestment and Recovery Act federal funding to the Illinois Department of 

Commerce and Economic Opportunity (DCEO) for Heartland Community 

College’s (HCC) Wind Energy Project. 

 

DOE’s Proposed Financial Assistance to Illinois DCEO 
Heartland Community College (HCC) Wind Energy Project 

1500 W. Raab Rd., Normal, IL– McLean County 
DOE/EA: 1807D 

 
Heartland Community College is proposing to install a single 1.5 megawatt (MW) 

wind turbine on the north side of HCC’s campus in Normal, IL. DOE’s Golden 

Field Office has prepared a Draft Environmental Assessment (EA) in accordance 

with the National Environmental Policy Act (NEPA).  

Comments on any potential issues and/or associated environmental impacts of 

implementing the proposed project will be accepted until October 16th, 2010. 
DOE encourages your participation in this process.  

 

You can submit comments by either mail or email. DOE Headquarters, c/o John 

Jediny (EE-3C), 1000 Independence Ave., SW, Washington, DC 20585, or by 

email to: John.Jediny@ee.doe.gov. 

 

The Draft Environmental Assessment, with appendices is available for your 

review on the DOE Office of NEPA Compliance & Golden Field Office 
Websites:  

http://nepa.energy.gov/draft_environmental_assessments.htm 

http://www.eere.energy.gov/golden/reading_room.aspx 
 

mailto:John.Jediny@ee.doe.gov
http://nepa.energy.gov/draft_environmental_assessments.htm
http://www.eere.energy.gov/golden/reading_room.aspx
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Oct 01, 2010 Save ad   

    6Search all categories Heartland Search
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Accounts Payable Clerk  

We seek applicants for a full-time position responsible for accounts payable functions and processing 
payments for College and Foundation funds. Also serves as the primary liaison between the College and 
external vendors regarding accounts payable. Requires an associate's degree in a business oriented field 
of study or minimum of two years' related work experience. Preferred qualifications include keyboarding 
and accounting / accounts payable skills, familiarity with PeopleSoft or another ERP system, and 
proficiency with Microsoft Office products.  
Review of applications will begin on October 11, 2010 and continue until position is filled. For 
consideration, please submit letter of application and resume to: 

Human Resources  
1500 W. Raab Road  
Normal, IL 61761  
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Child Health and  
Development Specialist  

focus in Health and Nutrition  
40 hrs/52 wks/yr., $14.48/hr.  
5% incentive for Bilingual/  
Spanish speaking individuals 

Position requires two year degree in nursing and/or licensed RN, experience with an early childhood 
program is preferred. Excellent organizational skills, ability to communicate effectively, coordinate with 
various community agencies, pass DCFS background check, valid IL drivers license and reliable insured 
transportation. If qualified submit letter of interest, resume, 3 letters of recommendation and College 
transcripts by noon Sept. 28, 2010 to 

Heartland Head Start, Attn: C Busick  
206 Stillwell, Bloomington, IL 61701  
or fax 309-662-9470. EOE  

Sep 19, 2010 Save ad   

COLLEGE PARK DR., 212 - Quiet, 2 bedroom, dishwasher, remodeled, No pets, $450/mo. Ph. 309-275-
1829,  
Close to Heartland, ISU, Parkside Dist.  

Sep 10, 2010 Save ad   

Heartland Apartment Management  
Ph. 309-828-8105  
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APPENDIX D:  ANALYSIS and SUPPORTING DOCUMENTATION 

Attachment D-5:  GE xle 1.5MW Specifications 



GE Energy

1.5MW
Wind Turbine



The industry workhorse
The world needs a reliable, affordable and clean supply of electric power with zero greenhouse gas
emissions, which is why GE continues to drive investment in cutting-edge wind turbine technology.

Building on a strong power generation heritage spanning more than a century, our 1.5 MW wind
turbine—also known as the industry workhorse—delivers proven performance and reliability, creating
more value for our customers.

Our product strategy is focused on results that contribute to our customers’ success and wind farm
return on investment. Every initiative we pursue bears our uncompromising commitment to quality
and product innovation. Our reputation for excellence can be seen in everything we do. GE’s commitment
to customer value and technology evolution is demonstrated in our ongoing investment in product
development. Since entering the wind business in 2002, GE has invested over $850 million in driving
reliable and efficient wind technology.

2

GE 1.5 MW…the most widely
used wind turbine in its class

• 12,000+ turbines are in operation worldwide

• 19 countries

• 170+million operating hours

• 100,000+ GWh produced

Data as of March, 2009



1 . 5 MW WIND TURB IN E 3

Global footprint
GE Energy is one of the world’s leading suppliers of power generation and energy delivery technologies—providing

comprehensive solutions for coal, oil, natural gas and nuclear energy; renewable resources such as wind, solar and biogas,

and other alternative fuels. As a part of GE Energy Infrastructure—which also includes the Water, Energy Services and Oil

& Gas businesses—we have the worldwide resources and experience to help customers meet their needs for cleaner, more

reliable and efficient energy.

GE has six wind manufacturing and assembly facilities in Germany, Spain, China and the United States. Our facilities

are registered to both ISO 9001:2000 and our Quality Management System, providing our customers with quality assurance

backed by the strength of GE. Our wind energy technology centers of excellence in Europe, Asia, and North America, as

well as our teams of engineers and scientists, use Six Sigmamethodology coupled with the latest computational modeling

and power electronic analysis tools to manufacture wind turbines with the performance and reliability necessary to meet

our customers’ challenges.

As the cornerstone of GE technology for more than 100 years, our four Global Research Centers are focused on developing

breakthrough innovations in the energy industry. We believe wind power will be an integral part of the world energy mix

throughout the 21st century and we are committed to helping our customers design and implement energy solutions for

their unique energy needs.

Manufacturing/
Assembly
Tehachapi, CA

Global
Research
Center
Niskayuna, NY

Customer
Support Center
Schenectady, NY

Customer
Service Center
Sweetwater, TX

Manufacturing/Assembly
and Engineering
Salzbergen, Germany
Noblejas, Spain

Global Research
Center
Munich, Germany

Manufacturing/
Assembly
Shenyang, China

Global
Research
Center
Bangalore, India

Manufacturing/
Assembly and
Engineering
Greenville, SC

Manufacturing/
Assembly
Pensacola, FL

Global
Research
Center
Shanghai, China

Wind Parts
Operations
Center
Memphis, TN

Energy
Learning
Center
Niskayuna, NY

Renewable
Energy
Headquarters
Schenectady, NY

Customer
Support Center
Salzbergen, Germany



4

Advancingwind capture performance
As a leading global provider of energy products and services, GE continues to invest in advancing its 1.5 MW wind turbine

product platform. With a core focus on enhancing efficiency, reliability, site flexibility and delivering multi-generational

product advancements, GE’s 1.5 MW wind turbine is the most widely used turbine in its class. Our commitment is to fully

understand our customer’s needs and respond with new technology enhancements aimed at capturing maximum wind

energy to deliver additional return on investment.

1.5sle— Classic workhorse, an efficient and reliable machine with proven technology
1.5xle— Built on the success of the 1.5sle platform, captures more wind energy with 15% greater swept area
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GE 1.5xle

Technical data Power curve
1.5sle 1.5xle

Operating Data

Rated Capacity: 1,500 kW 1,500 kW

Temperature Range: Operation:
(with ColdWeather Extreme Package) Survival:

-30°C – +40°C
-40°C – +50°C

-30°C – +40°C
-40°C – +50°C

Cut-in Wind Speed: 3.5 m/s 3.5 m/s

Cut-out Wind Speed (10 min avg.): 25 m/s 20 m/s

Rated Wind Speed: 14 m/s 11.5 m/s

Wind Class — IEC: IIa (Ve50 = 55m/s
Vave = 8.5m/s)

IIIb (Ve50 = 52.5m/s
Vave = 8.0m/s)

Electrical Interface
Frequency 50/60 Hz 50/60 Hz

Voltage 690V 690V

Rotor

Rotor Diameter: 77 m 82.5 m

Swept Area: 4657 m2 5346 m2

Tower
Hub Heights: 65/80 m 80 m

Power Control Active Blade
Pitch Control

Active Blade
Pitch Control

GE 1.5sle

Evolution of the 1.5 MW

CONTINUAL
PLATFORM
INVESTMENT

FIRST 1.5 MW
INSTALLED STILL
OPERATING TODAY

10,000th Unit Shipped

Mark* VIe Controller

5,000th Unit Shipped

Highly Accelerated Life
Testing (HALT) Introduced

First GE Designed Blade

Low Voltage RIDE-THRU
(LVRT) Introduced

GE Enters Wind Industry
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GE 1.5 MW 2002 2008

Rotor Size (m) 70

39

85

82.5

48 +9 Pts

97

Cap. Factor (%)

Reliability (%) +12 Pts

GE’s 1.5 MW wind turbine is designed to maximize customer value by providing proven performance and reliability. GE’s

commitment to customer satisfaction drives our continuous investment in the evolution of the 1.5 MWwind turbine through

technological enhancements.



Commitment to continued investment
GE’s commitment to investing in technology and increasing customer value is demonstrated with our exciting new customer

options for increasing turbine performance, flexibility and reliability.

Enhanced performance
WindBOOST* Control System
This exciting new customer option for increasing performance, WindBOOST*

control system, is a unique offering in the wind industry and the latest

addition to the 1.5 MWproduct platform. This software upgrade provides:

• Up to 4% increased annual energy production (AEP), resulting in

higher return on investment.

• Patent-pending control technology for optimum rotational speed,

resulting in increased energy production.

• Remote capability to turn feature on and off at the turbine level.

• Increased power output while maintaining grid stability.

Improved flexibility
Reinforced Tower
GE’s investment in a reinforced tower design opens up new potential wind sites for our customers, enabling us to deliver

reliable and safe products that meet product and regulatory compliance expectations. GE’s reinforced tower sections have

the same length and external diameter as the standard GE North American modular system, but are specially built to

handle seismic loads.

• Allows wind farms to be located in designated seismic prone areas with good wind resources.

• GE provides an evaluation to determine if the site requires reinforced tower due to seismic activity.

Increased reliability
Condition Based Maintenance (CBM)
GE Energy’s integrated Condition Based Maintenance (CBM) system proactively

detects impending drive train issues, enabling increased availability and decreased

maintenance expenses. Factory or field installed and tested, the CBM solution can

improve reliability on a single wind farm or multiple wind farms. GE’s CBM allows

operators to understand an issue weeks—or even months—in advance. This

permits operators to:

• Continue to produce power while parts, crane, and labor are resourced.

• Plan multiple maintenance events with the same resources.

• Reduce or limit the extent of damage to the drivetrain and reduce repair costs.
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WindBOOST* Control System
Power Curve Density 1.2 (kg/m3)
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GEARBOX

• HALT testing on every design
• Cylindrical roller bearings
• Improved oil filtration, heating

and cooling

SOFT BRAKE SYSTEM

• Hydraulic secondary brake

CONTROL

• GE Mark VIe controller
• Integrated pitch and converter

diagnostics

COUPLING

• Slip coupling design to reduce
gearbox loads

ELECTRICAL SYSTEM

• GE design
• Easier installation
• Reduced footprint
• Simplified system

MAIN SHAFT

• Material upgrade
• Expanded operating range

MAIN BEARING

• Increased bearing robustness

GE’s 1.5 MW wind turbine and services are designed to set the industry standard for product reliability and availability

performance. GE’s continual investments in technology, established infrastructure, research capabilities and globally

recognized business processes allow GE to create and deliver customer value by maximizing energy capture and return

on investment. This is evident through our model year performance trend where availability performance significantly

improves each year.

Leading reliability and availability perform
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BLADES

• Includes GE designs
• Improved capacity factor
• HALT testing

TOWER

• Modular tower system
• Hub height flexibility

PITCH

• GE designed pitch electronics
• Increased pitch drive robustness
• Greater torque

ance
Delivering reliability through advanced technology
To optimize turbine reliability and availability, GE focuses on

reducing the number of downtime faults, and providing faster

Return-to-Service (RTS). Our rigorous design and testing

process—including specialized 20-year fatigue testing and

Highly Accelerated Life Testing (HALT)—reflects our ongoing

investment in key turbine components.
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Technological expertise

GE Infrastructure

Energy

• Controls, materials, power electronics
• Fulfillment and logistics capability
• Efficient supply chain management

Aviation

Aerodynamic and
aero-acoustic
modeling expertise

GE Global Research
• Energy conversion
• Material sciences
• Smart grids

Rail

Gearbox and drive
train technologies

95+%

2005

98+%

2008

1.5 model year availability



Optimizedwind
power plant performance
Wind turbine performance is a critical issue in light of increasingly stringent grid requirements. GE’s unrivaled experience in

power generation makes us the industry leader in grid connection. By providing a sophisticated set of grid-friendly benefits

similar to conventional power plants, GE’s patented integrated suite of controls and electronics take your wind power plant to

the frontline of performance and seamless grid integration.

WindLAYOUT*
Service

Maximizes energy
capture through
advanced turbine layout

WindSCADA System

Sophisticated tools to operate, maintain and manage the entire wind plant

WindCONTROL* System

Voltage and power regulation like a conventional plant

WindRIDE-THRU*
Feature

Uninterrupted turbine
operation through grid
disturbance

WindINERTIA*
Control

Inertial response for
large and short duration
frequency deviations

WindFREE*
Reactive Power
Feature

Reactive Power
even with no wind

FEATURE DESCRIPTION BENEFITS

WindCONTROL*
System

Voltage and power regulation
like a conventional power plant

Ability to supply and regulate reactive and active power to the grid

Additional features include power frequency droop, power ramp rate
limiters and integrated capacitor/reactor bank control

WindFREE*
Reactive Power
Feature

Provides reactive power even
with no wind

Provides smooth fast voltage regulation by delivering controlled
reactive power through all operating conditions

Eliminates the need for grid reinforcements specifically designed for
no-wind conditions

WindRIDE-THRU*
Feature

Low voltage, zero voltage and
high voltage ride-through of grid
disturbances

Uninterrupted turbine operation through grid disturbances
Meets present and emerging transmission reliability standards

WindINERTIA*
Control

Provides temporary boost in power
for under-frequency grid events

Provides inertial response capability to wind turbines that is similar to
conventional synchronous generators without additional hardware

WindLAYOUT*
Service

Service to optimize turbine layout
for a site

Opportunity to increase annual energy production for a site

WindSCADA
System

Tools to operate, maintain and
manage wind power plant

Real-time data visualization, reporting on historical data, alarm
management and secure user access
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Project execution
GE understands that grid compatibility, site flexibility, and on-time delivery are critical to the economics of a wind project.

That’s why the 1.5 MW wind turbine has been engineered for ease of integration and delivery to a wide range of locations,

including those with challenging site conditions.

Our global project management and fulfillment expertise offer customers on-time delivery and schedule certainty.

Regardless of where wind turbine components are delivered, GE’s integrated logistics team retains ownership and

responsibility for this critical step. Utilizing the GE Energy Power Answer Center, our engineering and supply chain teams

are ready to respond to any technical, mechanical or electrical questions that may arise.

As one of the world’s largest power plant system providers, GE is uniquely positioned to provide customers with full-service

project management solutions. With offices in North America, Europe, and Asia, our world class Global Projects Organization

utilizes decades of fulfillment expertise in project management, logistics, plant start-up and integration from Gas Turbine,

Combined Cycle, Hydro, and Aero plants.

Here are some examples of how GE has worked with customers to solve project challenges and maximize their value

through on-time delivery and advanced logistic capabilities:

Challenge:
Site with late grid availability due to project location change

GE’s solution:
Pre-commissioning service: GE can bring portable
generators on site and pre-commission turbines
even without back feed power

Customer benefit:
Faster commissioning once grid became available

Challenge:
Project site with difficult geographic access

GE’s solution:
Well-choreographed team with
challenging terrain transportation expertise

Customer benefit:
More site flexibility; schedule target met
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World-class customer service
GE’s wind turbine fleet is one of the fastest growing and best-run fleets in the world. Utilizing our decades of experience in

product services in the power generation industry, GE provides state-of-the-art solutions to ensure optimal performance

for your wind plant.

24x7 Customer Support
GE’s customer support centers in Europe and the Americas provide remote monitoring and troubleshooting for our installed

fleet of wind turbines around the world, 24 hours a day, 365 days a year. The customer support centers are able to quickly

perform remote resets for over 250 turbine faults. It is one of the most effective ways to ensure continuous monitoring and

fault resets of your wind assets by qualified technology experts.

Technical Skills and In-depth Product Knowledge
GE’s wind customer support centers have dedicated teams to dispatch for troubleshooting, repair and maintenance,

available 24 hours a day, 365 days a year. This model ensures wide coverage of large wind turbine fleets without

compromising technical skills or quality.

GE taps into our extensive product knowledge for timely resolution of many issues. All turbine faults are investigated using a

structured technical process, which is then escalated as necessary. We also use feedback from this process in product development.

Operations andMaintenance Support
Driven by a highly skilled work force and the operating knowledge of over 12,000 1.5 MWwind turbines, GE offers a wide range

of services tailored to the operation andmaintenance needs of your wind assets. Our offerings range from technical advisory

services, transactional services and remote operations to full on-site operations support including availability guarantees.

Parts Offerings
GE has utilized the extensive Parts and Refurbishment experience of its Energy Services business to establish a global center

of excellence for wind parts operations. The wind parts resources are aligned to provide a full range of offerings for all

types of parts and refurbishment needs, including routine maintenance kits, consumables and flow parts, and key capital

parts such as gearboxes and blades.

With the launch of our 24/7 parts call center (877-956-3778), and the development of online ordering tools, we are increasing

the channels that our wind plant operators can utilize to order required wind turbine parts, including emergency requests

for down-turbine needs.

1 0



For wind plant operators looking for additional benefits that a contractual parts relationship with GE can offer, the wind parts

team has developed tailored offerings that can provide ongoing inventory-level support and parts lead-time guarantees.

One of the exciting advantages of a GE wind parts and refurbishment program is membership in the capital parts pool,

with a priority access to often hard-to-source capital parts.

Conversions, Modifications and Uprates (CM&U)
Continuous technological improvements are key for GE to be a world leader in the wind industry. Our CM&U offerings utilize

the new technology developments in the 1.5 MW platforms to improve the performance of existing assets. These offerings

are designed to improve reliability and availability, and increase turbine output and improve grid integration.

Long-Term Asset Management Support
GE is your reliable partner as we strive to build long-term relationships with asset managers. Utilizing our strengths, we can
provide parts solutions, field technician and customer training, and a wide range of specialized services to complement
local on-site capabilities.

Environmental
Health and Safety,
a GE commitment
Maintaining high Environmental Health and Safety (EHS) standards

is more than simply a good business practice; it is a fundamental

responsibility to our employees, customers, contractors, and the

environment we all share.

GE is committed to maintaining a safe work environment. We

incorporate these values into every product , service and

process, driving EHS processes to the highest standards.



Powering the world…responsibly.

* WindCONTROL and WindRIDE-THRU are registered trademarks of General Electric Company.

*WindFREE, WindINERTIA, WindBOOST and Mark VIe are trademarks of General Electric Company.

*WindLAYOUT is a servicemark of General Electric Company.

©2009, General Electric Company. All rights reserved.

For more information, please visit

www.ge-energy.com/wind
or contact your GE Energy sales representative at

800-821-2222

Printed on recycled paper. GEA-14954B (04/09)
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Attachment D-6:   IHPA List of Historic Illinois Tribes 































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D:  ANALYSIS and SUPPORTING DOCUMENTATION 
 
 
Attachment D-7:  On Campus Bird Surveys  



Heartland Community College prairie, nonnative grassland, and pond 
June 14, 2008; 6:50 am-8:20 am 
clear, mid-60s to mid-70s; pond high; construction road through entire north side and 
northwest quadrant 
observer: Angelo Capparella 
 
Canada Goose--21 (15 young, 6 adults) 
Mallard--13 (7 young, 6 adults) 
Ring-necked Pheasant--1 
Great Blue Heron--1 
Killdeer--1 
Spotted Sandpiper--1 
Rock Pigeon--2 
Mourning Dove--3 
Chimney Swift--2 
Purple Martin--1 
Barn Swallow--6 
American Robin--3 
European Starling--12 
Common Yellowthroat--1 
Song Sparrow--2 
Red-winged Blackbird--53 
Eastern Meadowlark--7 
House Sparrow--3 
 
18 species 
 
------------------------------------------------------------------------------------------------------------ 
 
Heartland Community College prairie, nonnative grassland, and pond 
July 1, 2007; 6:55 am-8:20 am 
breezy, mostly sunny, 57-68 degrees 
observer: Angelo Capparella 
 
Canada Goose--34 (includes young) 
Mallard--17 (includes young) 
Great Blue Heron--1 
Killdeer--8 
Spotted Sandpiper--2 (1 adult, 1 young) 
Pectoral Sandpiper--1 
Peep shorebird species--1 
Rock Pigeon--1 
Mourning Dove--2 
Chimney Swift--1 
American Crow--1 
Tree Swallow--3 

1 
 



2 
 

Northern Rough-winged Swallow--1 
Barn Swallow--2 
American Robin--2 
Common Yellowthroat--1 
Song Sparrow--4 
Dickcissel--5 
Red-winged Blackbird--66 
Eastern Meadowlark--5 
Common Grackle--2 
American Goldfinch--4 
House Sparrow--4 
 
23 species 
 
----------------------------------------- 
 
Heartland Community College prairie, nonnative grassland, and pond 
June 25, 2006; 6:15 am-7:15 am 
calm winds, partly cloudy, lower 70s 
observer: Angelo Capparella 
 
Canada Goose--ca 20 (includes young) 
Mallard--ca 40 (includes young) 
Great Blue Heron--1 
Red-tailed Hawk--1 
Killdeer--6 
Spotted Sandpiper--2 
Chimney Swift--1 
Barn Swallow--2 
Common Yellowthroat--1 
Song Sparrow--5 
Dickcissel--5 
Red-winged Blackbird--very many 
Eastern Meadowlark--4 
House Sparrow--4 
 
14 species 
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Site Date
Heartland 3/9/2009 32 0 1 0 6 12 1 0 0 0 2 98 0 0

3/16/2009 12 1 0 0 52 0 0 4 0 0 0 65 1 4
4/2/2009 10 0 0 0 16 0 0 0 0 0 0 21 0 5
4/15/2009 10 0 0 0 10 0 0 0 0 0 0 20 0 6
5/7/2009 3 0 0 0 0 1 0 0 0 0 0 10 0 4
5/29/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 67 1 1 0 84 13 1 4 0 0 2 214 1 19
Tipton 3/9/2009 6 0 0 0 0 0 0 0 0 0 0 0 0 0

3/16/2009 2 0 0 0 0 0 0 0 0 0 0 0 0 2
4/2/2009 2 0 0 0 0 0 0 0 0 0 0 0 0 17
4/15/2009 0 0 0 0 0 0 0 0 0 0 0 3 0 20
5/7/2009 2 0 0 0 0 0 0 0 0 0 0 0 0 2
5/29/2009 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 13 0 0 0 0 0 0 0 0 0 0 3 0 41
Water Trt 3/9/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0

3/16/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/2/2009 2 0 0 5 0 0 0 0 5 0 0 0 0 0
4/15/2009 0 5 0 12 0 0 0 0 0 2 0 0 0 0
5/7/2009 3 0 0 6 0 0 0 0 0 0 0 0 0 0
5/29/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 5 5 0 23 0 0 0 0 5 2 0 2 0 0
Franklin E 3/9/2009 4 0 0 0 0 0 0 0 3 0 0 0 0 0

3/16/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/2/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/15/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0
5/7/2009 0 0 0 4 0 0 0 0 0 0 0 2 0 0
5/29/2009 4 0 0 2 0 0 0 0 0 0 0 0 0 0

Sum 8 0 0 6 0 0 0 0 3 0 0 4 0 0
Franklin W 3/9/2009 2 0 0 0 0 0 0 0 0 0 0 0 0 0

3/16/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0
4/2/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0
4/15/2009 0 0 0 2 0 0 0 0 0 0 0 2 0 0
5/7/2009 1 0 0 2 0 0 0 0 0 0 0 4 0 0 2
5/29/2009 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 4 0 0 4 0 0 0 0 0 0 0 10 0 0
Franklin G 3/9/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0

3/16/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/2/2009 2 0 0 0 0 0 0 0 0 0 0 0 0 0
4/15/2009 0 0 0 20 0 0 0 0 0 0 0 0 0 0
5/7/2009 0 0 0 20 0 0 0 0 0 0 0 0 0 0
5/29/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 2 0 0 40 0 0 0 0 0 0 0 2 0 0
Floodplain E 3/9/2009 2 0 0 0 0 0 0 0 0 0 0 0 0 0

3/16/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/2/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0
4/15/2009 0 0 0 7 0 0 0 0 0 0 0 2 0 0
5/7/2009 3 0 0 4 0 0 0 0 0 0 0 0 0 0
5/29/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 5 0 0 11 0 0 0 0 0 0 0 4 0 0
Floodplain W 3/9/2009 12 0 1 0 0 10 0 0 0 0 0 5 0 0

3/16/2009 8 0 0 0 0 0 0 0 0 0 0 0 0 0
4/2/2009 0 0 2 0 0 0 0 0 0 0 0 0 0 0
4/15/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0
5/7/2009 0 0 0 0 0 0 0 0 0 0 0 2 0 0
5/29/2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 20 0 3 0 0 10 0 0 0 0 0 9 0 0
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Mallard 67 13 5 5 20 2 4 8 14

Northern Shoveler 1 0 5 0 0 0 0 0 0

Green‐Winged Teal 1 0 0 0 3 0 0 0 0

Blue‐Winged Teal 0 0 23 11 0 40 4 6 50

Redhead 84 0 0 0 0 0 0 0 0

Ring‐Necked 13 0 0 0 10 0 0 0 0

Lesser Scaup 1 0 0 0 0 0 0 0 0

Bufflehead 4 0 0 0 0 0 0 0 0

Wood Duck 0 0 5 0 0 0 0 3 3

Hooded Merganser 0 0 2 0 0 0 0 0 0

Common Goldeneye 2 0 0 0 0 0 0 0 0

Canada Goose (large) 214 3 2 4 9 2 10 4 16

White‐Fronted Goose 1 0 0 0 0 0 0 0 0

Coot 19 41 0 0 0 0 0 0 0

Goslings 12 6

Mallard (ducklings) 3

Blue‐Winged Teal (ducklings) 3
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