
 

 

APPENDIX A 
 

Environmental Assessment Scoping 
 



Company Title Department Last First Agency Address Line 1 Address Line 2 City email Phone State Zip Code Phone
U.S. Fish and Wildlife Service Field Supervisor USFWS Rock Island Field Office Nelson Richard 1511 47th Avenue Moline IL 61265
U.S. Army Corps of Engineers Chief, Enforcement Section Regulatory Branch Jones Donna Clock Tower Building Post Office Box 2004 Rock Island IL 61204‐2004
U.S. Army Corps of Engineers POC for this action Regulatory Branch Frolich Albert Clock Tower Building Post Office Box 2004 Rock Island IL 61204‐2004 309‐794‐5659
Iowa Department of Natural Resources Water Resources Section Schwake Chris Wallace Office Building 502 E 9th St. Des Moines IA 50319‐0034
Iowa Department of Natural Resources Conservation and Recreation Division 502 E 9th St. Des Moines IA 50319‐0034
Federal Aviation Administration POC for this action Federal Aviation Adminstration Blaich Michael Air Traffic Airspace Branch, ASW‐520 2601 Meacham Blvd Fort Worth TX 76137‐0520
Federal Aviation Administration Obstruction Evaluation Service Edgett‐Baron Sheri Air Traffic Airspace Branch, ASW‐520 2601 Meacham Blvd Fort Worth TX 76137‐0520
State Historical Society of Iowa Architectural Historian Ammerman Jeremy 600 East Locust Street Des Moines IA 50319‐0290 515‐281‐5111
Office of the State Archaeologist 700 Clinton St. Bldg Iowa City IA 52242‐1030 319‐384‐0732
U.S. Environmental Protection Agency NEPA Coordination Team Leader EPA Region 7 Cothern Joe 901 North Fifth Street Kansas City KA 66101 913‐551‐7148
U.S. Department of the Interior, Regional Office Regional Environmental Officer Stewart Robert P.O. Box 25007 (D-108) Denver Federal Center Denver CO 80225-0007 303-445-2500
U.S. Department of the Interior, Bureau of Indian Affairs Keller Marvin 2051 Mercator Drive Room 247 Reston VA 20191 703‐390‐6325
Iowa Department of Natural Resources Director Leopold Richard Henry A. Wallace Building 502 East Ninth Street Des Moines IA 50319‐0034 515‐281‐5385
Office of the Governor Governor of Iowa Culver Chet State Capital 1007 East Grand Avenue Des Moines IA 50319 515‐281‐5221
Federal Emergency Management Agency Deputy Regional Environmental Officer Sessa Ken DHS/FEMA Region VII 9221 Ward parkway, Suite 300 Kansas City KA 64114 816‐283‐7960

Sac & Fox Tribe of the Mississippi in Iowa Tribal Council Chief Wanatee Gailey 349  Meskwaki Rd Tama IA 52399
Sac & Fox Tribe of the Mississippi in Iowa Chairman Pushetonequa Adrian 349 Meskwaki Road Tama IA 52339‐9629 641‐484‐4678

Kirkwood Community College Executive Director Facilities Kirkwood Wind Turbine Project Kaldenberg Thomas 6301 Kirkwood Blvd. SW Cedar Rapids IA 52404 319‐398‐5569
Kirkwood Community College Director, Public Information Carpenter Steve 6301 Kirkwood Blvd. SW Cedar Rapids IA 52404 319‐398‐4939
Howard R. Green Company Project Scientist McCaslin Ted 2550 University Ave W, STE 400N St. Paul MN 55114 651‐659‐7708
Howard R. Green Company Fisher Mike 2550 University Ave W, STE 400N St. Paul MN 55114 319‐841‐4354

National Audubon Society Vice President Wallis Phil 1201 Pawlings Road Audubon PA 19403
National Audubon Society General Counsel Scott Michelle 225 Varick Street, 7th floor New York NY 10014

National Audubon Society
Important Bird Area Coordinator and Staff 
Biologist Van Fleet Kim 100 Wildwood Way Harrisburg PA 17110

Meyer Glitzenstein & Crystal Glitzenstein Eric 1601 Connecticut Ave., N.W. Suite 700  Washington DC 20009‐1056
Meyer Glitzenstein & Crystal Eubanks William  1601 Connecticut Ave., N.W. Suite 701 Washington DC 20009‐1057
Kirkwood Estates Trailer Park Manager 615 Miller Avenue Drive SW Cedar Rapids IA 52404
Kirkwood Courts Apartments Manager 205 Kirkwood Ct. SW Cedar Rapids IA 52404
Campus View Apartments Manager 205 Kirkwood Ct. SW Cedar Rapids IA 52404
Eagle's Pointe at Kirkwood Manager 5502 Kirkwood Blvd SW Cedar Rapids IA 52404
Kirkwood Kids Child Development Center Kirkwood Community College 6301 Kirkwood Blvd. SW Cedar Rapids IA 52404

City of Cedar Rapids Mayor Corbett Ron 321 30th Street SE Cedar Rapids IA 52404 319‐286‐5051
City of Cedar Rapids Public Works Director/City Engineer Elgin David Public Works Building 1201 6th St SW Cedar Rapids IA 52404 319‐286‐5802











A - 3 email - 102010-Iowa State Archeologist - update to this maybe coming.txt
From: "Rossiter, Melissa" <melissa.rossiter@go.doe.gov>
To: "Richard Holder" <rholder@jason.com>
Subject: FW: EA -- Kirkwood Community College wind turbine project, Linn Co., IA
Date: Wednesday, October 20, 2010 7:58 AM

FYI

Melissa H. Rossiter
Telephone 720.356.1566
Blackberry 720.291.1602
melissa.rossiter@go.doe.gov

-----Original Message-----
From: Doershuk, John F [mailto:john-doershuk@uiowa.edu] 
Sent: Wednesday, October 20, 2010 9:51 AM
To: Rossiter, Melissa
Subject: EA -- Kirkwood Community College wind turbine project, Linn
Co., IA

Mellissa:

 

My office is in receipt of the postcard notification re input on the
Kirkwood Community College wind turbine project, Linn Co., IA. Please
send me the area of potential effect for the project and I will check
our recorded for 1) known archaeological resources that might be
affected and 2) the potential for the project area to contain currently
unrecorded archaeological resources of significance. Receipt of project
map data as an e-mail attachment preferred.

 

Thank you,

 

John F. Doershuk, Ph.D.

State Archaeologist
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Proposed Wind Turbine 
Kirkwood Community College, Cedar Rapids, Iowa 

    Public Information Meeting  
December 7, 2010 

 

Computer generated rendition of proposed location, looking south. 

Purpose of the Public Information Meeting:   
The purpose of this meeting is to discuss Kirkwood 
Community College’s proposal to construct a wind turbine 
on the College’s main campus in Cedar Rapids, Iowa. 
 
Proposed Project: 
Kirkwood Community College, with funding support from 
the Department of Energy and the Iowa Office of Energy 
Independence, is proposing to install a 2.5 megawatt 
wind turbine on the College’s main campus in Cedar 
Rapids, Iowa.  The proposed wind turbine would supply 
power directly to Alliant Energy’s distribution system.   
The turbine would serve as the focal point for workforce  
development and continuing education programs that  
would foster employment and technical expertise in Iowa’s evolving green economy.  The proposed 
wind turbine would also be accessible as a tool for renewable energy-based educational programs that 
currently exist and are being developed at other Iowa community colleges. 
 
Proposed Wind Turbine: 
The proposed wind turbine would be located near Kirkwood Community College’s baseball complex on 
central campus in Cedar Rapids, Iowa.  The wind turbine would be American made with a hub 
mechanism approximately 260 feet (80 meters) tall and rotors (the turbine’s blades) approximately  
160 feet (50 meters) long.  With a rotor turning directly above the hub the turbine would be a total of 
approximately 430 feet (130 meters) tall. 
 
Funding Sources: 
Kirkwood has received an Iowa Office of Energy Independence State Energy Program grant of 
$1,050,000 to help fund the project.   Kirkwood has also applied for funding assistance from the Iowa 
Energy Center Alternative Energy Revolving Loan Program. 
 
Environmental Studies & Agency Coordination: 
The Department of Energy, the federal agency responsible for funding the State Energy Program, is 
currently conducting an Environmental Assessment (EA) study for the proposed project.  The EA will 
evaluate how the proposed wind turbine would impact the natural and human environment within the 
project study area.  As part of the EA, a detailed noise  analysis and shadow flicker study are being 
conducted to understand how the proposed turbine would affect the area around the proposed location.   
 
Preliminary coordination has occurred with some federal and state agencies including the Federal 
Aviation Administration, U.S. Fish and Wildlife, Army Corps of Engineers, Iowa Department of Natural 
Resources, and State Historical Society of Iowa.   
 
 

 
For More Information Please Contact: 
Mr. Thomas Kaldenberg 
Executive Director of Facilities 
Kirkwood Community College 
6301 Kirkwood Blvd SW, Cedar Rapids, IA 52406  
Telephone:  (319) 398-5569 
Email:  thomas.kaldenberg@kirkwood.edu 

Computer generated rendition of proposed location, looking north. 
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POSSIBLE VISUAL APPEARANCE 

 
 

Proposed Wind Facility 
Kirkwood Community College 

Cedar Rapids, Iowa 

 
Computer Generated Images 

WindPRO Software 
 
 
 

View:  Looking northeast from the Community  
          Training & Response Center Building

View:  Looking northwest from Kirkwood  
          Facilities Building  



 

 
POSSIBLE VISUAL APPEARANCE 

 
 

Proposed Wind Facility 
Kirkwood Community College 

Cedar Rapids, Iowa 

 
Computer Generated Images 

WindPRO Software 
 
 
 

View:  Looking north from Jones Hall 
 

View:  Looking northeast from Kirkwood Hall 
 



 

 
POSSIBLE VISUAL APPEARANCE 

 
 

Proposed Wind Facility 
Kirkwood Community College 

Cedar Rapids, Iowa 

 
Computer Generated Images 

WindPRO Software 
 
 
 

View:  Looking southeast from the Kirkwood 
Boulevard North Entrance 

View:  Looking northeast from the southwest  
          side of Campus on Kirkwood Boulevard



View:  Looking east from Kirkwood Boulevard  
          at the Main Entrance  

View:  Looking southeast from Kirkwood  
          Boulevard & US 30 exit north of campus

 
POSSIBLE VISUAL APPEARANCE 

 
 

Proposed Wind Facility 
Kirkwood Community College 

Cedar Rapids, Iowa 

 
Computer Generated Images 

Google Earth Software 
 
 
 



 
 
 

 

WELCOME 
 

to the 

 
Kirkwood Community College 
Proposed Wind Turbine 
 
 
 
 

Public  
Information  
Meeting 
 
 

 
December 7, 2010 
Kirkwood Community College 
Jones Hall, Room 108 
4:00 PM to 6:00 PM 

 
 
 



 

COMMENTS 
 

Your comments are important to us. 
 

Please fill out the form and drop it in the 
comment box. 

 

 
 
 
 
 
 
 
 

Thank you  
for Participating! 
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Proposed Wind Turbine 
Kirkwood Community College, Cedar Rapids, Iowa 

    Public Information Meeting  
December 7, 2010 

 
SIGN IN FORM 

 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 
First Name:     Last Name:       
Mailing Address:            
City, State, Zip:            
Phone Number:            
 



CITIZEN COMMENTS  
Proposed Wind Turbine 

Kirkwood Community College, Cedar Rapids, Iowa 
    Public Information Meeting  

December 7, 2010 
 

 

Comments:            
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
              

Please provide your comments by December 14, 2010. 
 
 

           Please Print:      
Name:             
      

Address:                 

                  
 

Phone:             
  

Email:              
 
 
 
 
 

Do notI do desire a response.  
 



 
THANK YOU FOR PARTICIPATING 

 
Your comments are important to the success of this project.  We will give careful consideration 
to all of the comments and information received as we continue with project development. 
 
Mailing Instructions: 

• Fold the form into thirds 
• Tape the form shut so the address shows 
• Stamp and mail the form 

 

 
Fold Second 

 

 

      

 

 

 
 
 
Howard R. Green Company 
Attn:  Stacy Woodson 
P.O. Box 9009 
Cedar Rapids, IA  52409-9009 
 

 

 

Fold First 

 



Proposed Wind Turbine 
Kirkwood Community College, Cedar Rapids, Iowa 

    Public Information Meeting  
December 7, 2010 

   

 
Name:              
 
Property Address:             
  
Notes:               
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
 
 
 
Name:              
 
Property Address:             
  
Notes:               
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
 



 
 

Meeting Notes 
 

  Page 1 of 2 
 

 
Attendees: 
Kirkwood Community College 

Dr. Mick Starcevich 
Tom Kaldenberg 

 
Iowa Office of Energy Independence 

Jordan Vaughan 
 
Howard R. Green Company 

Mike Fisher 
Ted McCaslin 
Stacy Woodson 

 
Public (see attached sign in sheet) 

Leo Tonyan, 7212 Rolling Ridge Dr. SW, Cedar Rapids 
Jim Off, 1223 40th St. Court NW, Cedar Rapids 
Christopher Brandt, 5943 Murfield Dr. SW #4, Cedar Rapids 
Jorge Lopez, Kirkwood Community College 
Sandy Bell, 5665 Cornell St. SW, Cedar Rapids 

 
 
Notice of Meeting: 
 
Meeting notification letters were mailed to approximately 1,700 residents around Kirkwood 
Community College.  A public notice announcing the date, time, and location of the meeting was 
published in the Cedar Rapids Gazette on November 26-28, 2010.  Email notification of the 
meeting was sent on November 30, 2010 to local, state, and federal agencies with special 
interest in the proposed project (i.e. Cedar Rapids Planning Department, Iowa Office of Energy 
Independence, and U.S. Department of Energy).  See attached meeting notification 
correspondence.   
 
 
 
 
 

Subject: Public Information Meeting 

Project: Kirkwood Community College Proposed Wind Turbine 

Project Number: 10100015.01 

Meeting Date: 4:00 – 6:00 PM, Tuesday, December 7, 2010 

Meeting Location: Kirkwood Community College, Jones Hall, Room 108 

Notes by: Mike Fisher, Ted McCaslin, Stacy Woodson 



 
 

Meeting Notes 
 

  Page 2 of 2 
 

 
Meeting Exhibits & Displays: 
 

 Handout - Summary of Proposed Project 
 Location Map of Proposed Wind Turbine 
 Computer Generated Images - Possible Visual Appearances 

o Looking northeast from Community Training & Response Center Building 
o Looking northwest from Kirkwood Facilities Building 
o Looking north from Jones Hall 
o Looking northeast from Kirkwood Hall 
o Looking southeast from Kirkwood Blvd. north entrance 
o Looking northeast from the southwest side of campus on Kirkwood Blvd. 
o Looking east from Kirkwood Blvd. at the main entrance. 
o Looking southeast from Kirkwood Blvd. & US 30 exit north of campus 

 
 
Summary of the Meeting: 
 
The purpose of the meeting was to introduce the public to Kirkwood Community College’s 
proposal to construct a 2.5 megawatt wind turbine on campus.  The meeting was held in Room 
108 of Jones Hall on Kirkwood’s Campus.  
 
The meeting began at 4:00 PM.  Five people signed in.  Of the five, two were Kirkwood 
Community College instructors that teach in Jones Hall.  Some of the general questions that 
were asked by the attendees included: 
 

 Where the proposed turbine would be located? 
 When the proposed turbine would be constructed? 
 How much noise the turbine would generate? 
 What environmental studies are being done to protect species? 
 Who is funding the project? 
 Where will the generated power go? 

 
Prior to the meeting Tom Kaldenberg received a few phone calls from the public asking 
questions about the location, cost of the proposed project, and if nearby residents energy costs 
or taxes would go down with the installation of the proposed project. 
 
The meeting concluded at 6:00 PM.  No written comments were received at the meeting. 





 

 

 
November 19, 2010 
 
 
Re: Public Information Meeting - Kirkwood Community College Proposed Wind Turbine 
 
Dear Current Resident: 
 
On behalf of Kirkwood Community College, you are invited to attend a Public Information 
Meeting on: 
 

Tuesday, December 7, 2010, between 4:00 and 6:00 PM  
at Kirkwood Community College, Jones Hall, Room 108 

 
The purpose of this meeting is to discuss Kirkwood Community College’s proposal to 
construct a wind turbine on the College’s main campus.  No formal presentation will be 
made at the meeting.  Staff from Kirkwood and HR Green will be available during this time 
to answer questions regarding the proposal. 
 
Kirkwood Community College is working with the Department of Energy and the Iowa Office 
of Energy Independence on a proposal to install a 2.5 megawatt wind turbine on the 
College’s main campus in Cedar Rapids, Iowa.  The proposed wind turbine would supply 
power directly to Alliant Energy’s distribution system.  The turbine would serve as the focal 
point for workforce development and continuing education programs that would foster 
employment and technical expertise in Iowa’s evolving green economy.  The proposed wind 
turbine would also be accessible as a tool for renewable energy-based educational 
programs that currently exist and are being developed at other Iowa community colleges. 
 
For more information regarding the proposal, please contact: 
 
Mr. Thomas Kaldenberg, Executive Director of Facilities 
Kirkwood Community College 
6301 Kirkwood Blvd SW, Cedar Rapids, IA 52406  
Telephone:  (319) 398-5569 
Email:  thomas.kaldenberg@kirkwood.edu 
 
Sincerely, 
 
HOWARD R. GREEN COMPANY 
 
Michael G. Fisher 
Vice President 



Public Notice: 
 
Kirkwood Community College will hold a Public Information Meeting to discuss the proposal of 
constructing a 2.5 megawatt wind turbine on the College’s main campus.  The meeting will take 
place on: 
 
Tuesday, December 7, 2010, 4:00 to 6:00 PM 
Kirkwood Community College, Jones Hall, Room 108 
 
Staff will be available to answer questions.  No formal presentation will be made.  For more 
information regarding the proposed project contact:  Mr. Thomas Kaldenberg, Executive 
Director of Facilities, Kirkwood Community College, 6301 Kirkwood Blvd SW, Cedar Rapids, IA 
52406, (319) 398-5569, thomas.kaldenberg@kirkwood.edu. 
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Woodson, Stacy

From: Woodson, Stacy
Sent: Tuesday, November 30, 2010 1:09 PM
To: 'Melissa.rossiter@go.doe.gov'; 'Chris.paulsen@go.doe.gov'; 'Henry.fowler@go.doe.gov'; 

'Jamie.cornell@go.doe.gov'; 'Paritosh.kasotia@iowa.gov'; 'Kevin.eppens@iowa.gov'; 
'rholder@jason.com'; 'B.Larson@cedar-rapids.org'; 'kirsten.running-
marquardt@legis.state.ia.us'; 'wally.horn@legis.state.ia.us'; 'linda.langston@linncounty.org'

Cc: 'Tkalden@kirkwood.edu'; Fisher, Mike; McCaslin, Ted
Subject: Kirkwood Wind  Turbine - Public Information Meeting
Attachments: Public_Notice_for_Media.pdf

This is a reminder that the public information meeting for the proposed wind turbine at Kirkwood Community College is 
on Tuesday, December 7 from 4 to 6 PM.  The meeting is on Kirkwood’s Campus in Jones Hall, Room 108.  The attached 
notice was published in the Cedar Rapids Gazette Nov. 26‐28.  Please let me know if you have questions regarding the 
upcoming public meeting.  
 
Thank you,  
 

Stacy E. Woodson, P.E. 
Group Leader/Project Manager 
Howard R. Green Company 
progress.innovation.expertise 
  
8710 Earhart Lane SW 
Cedar Rapids, IA  52404 
Direct:  319-841-4390 
Fax:  319-841-4012 
Visit:  www.hrgreen.com for recent news. 



 

 

APPENDIX B  
 

Consultation Letters 



« OE/AAA 

     ALL of My Cases (Off Airport) 

 

All Cases Filter by Case Status Cases Requiring Action

Show All Cases (4) Draft (0)  |  Accepted (4)  |  Work in Progress (0)  
Determined (0)  |  Circularized (0)  |  Terminated (0) 

7460-2 Required (0)  |  Add Letter (0) 

Records 1 to 4 of 4 Page 1 of 1

Project Name 

 

Structure Name ASN Status Date Accepted Date Determined City State

KIRKW-000144233-10 Site 2 2010-WTE-6054-OE Accepted 04/15/2010  Cedar Rapids IA

KIRKW-000144233-10 Site 3 2010-WTE-6055-OE Accepted 04/15/2010  Cedar Rapids IA

KIRKW-000144233-10 Site 4 2010-WTE-6052-OE Accepted 04/15/2010  Cedar Rapids IA

KIRKW-000144233-10 Site 1 2010-WTE-6053-OE Accepted 04/15/2010  Cedar Rapids IA

Rows per Page:   20

Records 1 to 4 of 4 Page:   1   Page 1 of 1

Draft: Cases that have been saved by the user but have not been submitted to the FAA. 

Accepted: Cases that have been submitted to the FAA. 

Add Letter: Cases that have been reviewed by the FAA and require additional information from the user. 

Work in Progress: Cases that are being evaluated by the FAA. 

Determined: Cases that have a completed aeronautical study and an FAA determination. 

Terminated: Cases that are no longer valid. 

Please allow the FAA a minimum of 30 days to complete a study. 

Click here to contact the appropriate representative. 

 

Page 1 of 2ALL of My Cases (Off Airport)

4/15/2010https://oeaaa.faa.gov/oeaaa/external/eFiling/locationAction.jsp?action=showAllLocations



« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : Site 1 

Show Project Summary  
 

 

     

Project Name: KIRKW-000144233-10 Sponsor: Kirkwood Community College

Case Status

ASN: 2010-WTE-6053-OE

Status: Accepted

 

 Date Accepted: 04/15/2010 

Date Determined:

Letters: None 

Documents: 04/15/2010  Site_1_Maps.pdf  

 

Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 09/01/2010 

Work Schedule - End: 05/31/2011 

State Filing: Not filed with State

 Structure Type: Wind Turbine 

Structure Name: Site 1 

FCC Number:

Prior ASN: 

 

Structure Details  Common Frequency Bands

Latitude: 41°  54'  52.56''  N 

Longitude: 91°  38'  58.37''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 821 (nearest foot) 

Structure Height (AGL): 377 (nearest foot) 

Requested Marking/Lighting: White-medium intensity 

Other : 

Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Cedar Rapids 

Nearest State: Iowa 

Description of Location: Kirkwood Community College main 
campus in Cedar Rapids, Iowa. 
Section 15, Township 82N, Range 
7W. 

Description of Proposal: Construct four 1.5 MW (or greater) 
wind turbines at the Cedar Rapids, 
Iowa campus. No buildings or 
overhead transmission lines are 
included in the proposed proejct at 
this time. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies

 

Page 1 of 2Notice of Proposed Construction or Alteration - Off Airport

4/15/2010https://oeaaa.faa.gov/oeaaa/external/eFiling/locationAction.jsp?action=showLocationForm&locati...



« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : Site 2 

Show Project Summary  
 

 

     

Project Name: KIRKW-000144233-10 Sponsor: Kirkwood Community College

Case Status

ASN: 2010-WTE-6054-OE

Status: Accepted

 

 Date Accepted: 04/15/2010 

Date Determined:

Letters: None 

Documents: 04/15/2010  Site_2_Maps.pdf  

 

Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 09/01/2010 

Work Schedule - End: 05/31/2011 

State Filing: Not filed with State

 Structure Type: Wind Turbine 

Structure Name: Site 2 

FCC Number:

Prior ASN: 

 

Structure Details  Common Frequency Bands

Latitude: 41°  54'  22.25''  N 

Longitude: 91°  38'  25.23''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 825 (nearest foot) 

Structure Height (AGL): 377 (nearest foot) 

Requested Marking/Lighting: White-medium intensity 

Other : 

Recommended Marking/Lighting:

Current Marking/Lighting:

Other :  

Nearest City: Cedar Rapids 

Nearest State: Iowa 

Description of Location: Kirkwood Community College main 
campus in Cedar Rapids, Iowa. 
Section 15, Township 82N, Range 
7W. 

Description of Proposal: Construct four 1.5 MW (or greater) 
wind turbines at the Cedar Rapids, 
Iowa campus. No buildings or 
overhead transmission lines are 
included in the proposed proejct at 
this time. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies

 

Page 1 of 2Notice of Proposed Construction or Alteration - Off Airport

4/15/2010https://oeaaa.faa.gov/oeaaa/external/eFiling/locationAction.jsp?action=showLocationForm&locati...



« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : Site 3 

Show Project Summary  
 

 

     

Project Name: KIRKW-000144233-10 Sponsor: Kirkwood Community College

Case Status

ASN: 2010-WTE-6055-OE

Status: Accepted

 

 Date Accepted: 04/15/2010 

Date Determined:

Letters: None 

Documents: 04/15/2010  Site_3_Maps.pdf  

 

Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 09/01/2010 

Work Schedule - End: 05/31/2011 

State Filing: Not filed with State

 Structure Type: Wind Turbine 

Structure Name: Site 3 

FCC Number:

Prior ASN: 

 

Structure Details  Common Frequency Bands

Latitude: 41°  54'  29.29''  N 

Longitude: 91°  38'  34.42''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 825 (nearest foot) 

Structure Height (AGL): 377 (nearest foot) 

Requested Marking/Lighting: White-medium intensity 

Other : 

Recommended Marking/Lighting:

Current Marking/Lighting:

Other :  

Nearest City: Cedar Rapids 

Nearest State: Iowa 

Description of Location: Kirkwood Community College main 
campus in Cedar Rapids, Iowa. 
Section 15, Township 82N, Range 
7W. 

Description of Proposal: Construct four 1.5 MW (or greater) 
wind turbines at the Cedar Rapids, 
Iowa campus. No buildings or 
overhead transmission lines are 
included in the proposed proejct at 
this time. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : Site 4 

Show Project Summary  
 

 

     

Project Name: KIRKW-000144233-10 Sponsor: Kirkwood Community College

Case Status

ASN: 2010-WTE-6052-OE

Status: Accepted

 

 Date Accepted: 04/15/2010 

Date Determined:

Letters: None 

Documents: 04/15/2010  Site_4_Maps.pdf  

 

Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 09/01/2010 

Work Schedule - End: 05/31/2011 

State Filing: Not filed with State

 Structure Type: Wind Turbine 

Structure Name: Site 4 

FCC Number:

Prior ASN: 

 

Structure Details  Common Frequency Bands

Latitude: 41°  54'  59.51''  N 

Longitude: 91°  39'  3.19''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 810 (nearest foot) 

Structure Height (AGL): 427 (nearest foot) 

Requested Marking/Lighting: White-medium intensity 

Other : 

Recommended Marking/Lighting:

Current Marking/Lighting:

Other :  

Nearest City: Cedar Rapids 

Nearest State: Iowa 

Description of Location: Kirkwood Community College main 
campus in Cedar Rapids, Iowa. 
Section 15, Township 82N, Range 
7W. 

Description of Proposal: Construct four 1.5 MW (or greater) 
wind turbines at the Cedar Rapids, 
Iowa campus. No buildings or 
overhead transmission lines are 
included in the proposed proejct at 
this time. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Project Submission Success 
Project Name: KIRKW-000144233-10 

Project KIRKW-000144233-10 has been submitted successfully to the FAA.  
 

Please return to the system at a later date for status updates.  
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Federal Aviation Administration
Air Traffic Airspace Branch, ASW-520
2601 Meacham Blvd.
Fort Worth, TX 76137-0520

Aeronautical Study No.
2010-WTE-6052-OE

Page 1 of 5

Issued Date: 04/20/2010

Thomas Kaldenberg
Kirkwood Community College
6301 Kirkwood Boulevard SW
Cedar Rapids, IA 52404

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Wind Turbine Site 4
Location: Cedar Rapids, IA
Latitude: 41-54-59.51N NAD 83
Longitude: 91-39-03.19W
Heights: 427 feet above ground level (AGL)

1237 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:

As a condition to this Determination, the structure is marked and/or lighted in accordance with FAA
Advisory circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, a med-dual system - Chapters
4,8(M-Dual),&12.

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

See attachment for additional condition(s) or information.

This determination expires on 04/20/2012 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION
MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO THE
EXPIRATION DATE.

This determination is subject to review if an interested party files a petition that is received by the FAA on or
before May 20, 2010. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted in triplicate to the Manager, Airspace and Rules Division - Room 423,
Federal Aviation Administration, 800 Independence Ave., Washington, D.C. 20591.

This determination becomes final on May 30, 2010 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Office of Airspace and Rules via
telephone -- 202-267-8783 - or facsimile 202-267-9328.

This determination is based, in part, on the foregoing description which includes specific coordinates, heights,
frequency(ies) and power. Any changes in coordinates, heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration, including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.

An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Michael Blaich, at (404) 305-7081. On any future
correspondence concerning this matter, please refer to Aeronautical Study Number 2010-WTE-6052-OE.

Signature Control No: 700482-124986380 ( DNH -WT )
Sheri Edgett-Baron
Acting Manager, Obstruction Evaluation Service

Attachment(s)
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Additional Information
Map(s)
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Additional information for ASN 2010-WTE-6052-OE

The proposed construction would be located approximately 3.33 nautical miles (NM) northeast of the Eastern
 Iowa Airport (CID).  It would exceed the Obstruction Standards of Title 14, Code of Federal Regulations (14
 CFR), Part 77 as follows: 
 
Section 77.23(a)(2) by 144 feet - a height that exceeds 283 feet above ground level within 3.33 NM as applied
 to CID.     
 
The proposal was not circularized for public comment because current FAA obstruction evaluation policy
 exempts from circularization those proposals that exceed the above cited obstruction standard. This is provided
 the proposal does not lie within an airport traffic pattern. This policy does not affect the public's right to
 petition for review determinations regarding structures, which exceed the subject obstruction standards. 
 
AERONAUTICAL STUDY FOR POSSIBLE INSTRUMENT FLIGHT RULES (IFR) EFFECT DISCLOSED
 THE FOLLOWING: 
 
> The proposed structure would have no effect on any existing or proposed IFR arrival/departure routes,
 operations, or procedures. 
 
> The proposed structure would have no effect on any existing or proposed IFR en route routes, operations, or
 procedures. 
 
> The proposed structure would have no effect on any existing or proposed IFR minimum flight altitudes. 
 
AERONAUTICAL STUDY FOR POSSIBLE VISUAL FLIGHT RULES (VFR) EFFECT DISCLOSED THE
 FOLLOWING: 
 
> The proposed structure would have no effect on any existing or proposed VFR arrival or departure routes,
 operations or procedures.  
 
> The proposed structure would not conflict with airspace required to conduct normal VFR traffic pattern
 operations at any known public use or military airports.  
 
> The proposed structure would not penetrate those altitudes normally considered available to airmen for VFR
 en route flight. 
 
> The proposed structure will be appropriately obstruction marked and lighted to make it more conspicuous to
 airmen flying in VFR weather conditions at night. 
 
The cumulative impact of the proposed structure, when combined with other existing structures is not
 considered significant. Study did not disclose any adverse effect on existing or proposed public-use or military
 airports or navigational facilities. Nor would the proposal affect the capacity of any known existing or planned
 public-use or military airport. 
 
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
 safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
 be a hazard to air navigation. 
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Sectional Map for ASN 2010-WTE-6052-OE



 
 
 

 
 
 
 
 

REQUEST FOR IOWA SITE FILE SEARCH 
Please note: A fee is assessed for this service. 

Name:  Ted McCaslin 
 
Company/Agency: Howard R. Green Company  
 
Address: 2550 University Ave W, STE 400N, St. Paul, MN 55114  
 
Phone Number: 651-659-7708 FAX Number (business number only):651-644-9446  
 
Email  tmccaslin@hrgreen.com  
 

I am:   Listed on the Iowa SHPO Archaeological Consultants List 

   Certified by the Society of Professional Archaeologists 

   On Registry of Professional Archaeologists 

   Other qualifications (specify): 

Purchase Order No. (if any): 10100015  
 
Provide Information for this search by:   Fax  Mail   X  Email 
 
Agencies Sponsoring or Funding Project:  Iowa Office of Energy Independence  
 
Is this search for Section 106/NEPA Compliance?   X Yes  No 
 
Area of Search  County:   Linn  

Township:  82N Range:  7 Section:  15  Quarter Section(s)    SW  

Township: Range: Section:  Quarter Section(s)  

USGS Quadrangle Map(s) Name (Please attach with project outlined):  Cedar Rapids South  

[search will be conducted for sites within one mile of project area]  See attached Shapefiles  

Maps may be downloaded and printed at http://cairo.gis.iastate.edu/new_site/ (please use 
1:24000 quads) 

Repository for Project Documentation:  
  
FOR OSA USE ONLY (below line)  

 

ISF Search No.  Date Received   

Search Conducted by:  Date Completed:  

Material Sent:  Site Location Maps  Site form copies (pgs) 

  Other  Letter 
Method Sent:  Phone Fax Mail  Email 
 (minutes) (pages) (ounces) 

Office of the State Archaeologist       700 Clinton St. Bldg.       Iowa City, Iowa 52242-1030       319/384-0732        FAX 319/384-0768
E-mail: OSA@uiowa.edu



Friday, August 06, 2010

McCaslinTed
Howard R. Green Company
2550 University Ave W, STE 400N
St. Paul MN 55114-    

LN Linn 2010157Ref:  Iowa Site File Search No.

Ted

8/2/2010

Dear

I have conducted a search of the Iowa Site File for archaeological sites recorded within a one-mile radius of the project area 
described in your request for search on

Our records indicate that no archaeological site has been reported to the OSA within or very  near the project location .  
Three other sites were recorded within one mile of that location at the time of the records search. Other archaeological
sites may be present at or near the project location but have not been discovered or reported to the OSA.  Included along  

If you have not already done so, you may wish to consult with the State Historic Preservation Office (SHPO) to determine 
whether an archaeological survey may be needed.  In the event that previously unidentified archaeological resources are 
discovered during ground disturbing activities on projects complying with Section 106 of the National Historic Preservation
Act or other applicable federal and state laws, construction work should cease in the area of the resource and in the 
surrounding area where further subsurface remains can reasonably be expected to occur.  The responsible federal or state  
agency and State Historic Preservation Office should be immediately notified and consulted about the discovery.

If during the course of construction or earthmoving signs of a human burial are encountered, those activities should be 
stopped at once and the Office of the State Archaeologist should be contacted immediately.  Human burials may potentially 
include bone, ashes, or subterranean structures with or without overlying mound structures.  All human burials in the state
of Iowa are legally protected under Chapters 263B, 566, and 716 of the Iowa Code.

The information in this letter is intended to assist you in fulfilling any local, state, or federal laws and regulations related to
archaeological sites concerning historic preservation such as Section 106 of the National Historic Preservation Act and to 
assist avoidance of any burial sites potentially located within the subject area.  Prior to any federal undertaking, all 
archaeological sites should be evaluated for their National Register eligibility.  Federal undertakings include but are not limited
to projects receiving any federal financial support, technical assistance, licenses, or permits received by private landowners
 or federal, state, or local governments. The State Historical Preservation Office (SHPO) would need to be contacted for details
about the final determination of significance for any site to be affected by a federal undertaking.
This letter is not meant to confirm or deny that any applicable requirements have been met.

Sincerely,

Colleen Eck
Site Records Manager
enclosure

:

with this letter is a map of the survey and site file search location information and previously surveyed areas.

Should you need more information about a particular site, you may write to me including the appropriate site number in your
request. Since every county has a different series of site numbers, be sure to include the full trinomial site designation in your
request. This designation takes the form of 13XY### where XY is the county abbreviation and ### is the order in which site
reports are received for a given county.

This area is within 82N-7W Sec.15 .

University of Iowa-Office of the State Archaeologist  700 Clinton St. Bldg.  Iowa City, Iowa 52242-1030 



SITE Cultural Affiliation Site Type AREA DTYPE
13LN634 Historic Euro‐American Historic farm/residence 2827.161 circle
13LN816 Prehistoric Prehistoric scatter 314.129 dot
13LN817 Historic Euro‐American Historic farm/residence 489.761 polygon

Dtype definitions
Polygon: Boundaries and location known
Triangle: Location and boundaries not certain
Inverted Triangle: Location known, boundaries unknown
Dot: (10 m radius) Location known, area < 20 m in any direction
Circle: Location and site area known, exact boundaries not known





 

 

 
 
July 1, 2010 
 
Conservation and Recreation Division 
Iowa Department of Natural Resources  
502 E 9th St.  
Des Moines, IA 50319-0034 
 
Re: Environmental Review for Natural Resources 
 
Dear Sir or Madam: 
 
Kirkwood Community College is proposing the construction of wind energy facility. The 
proposed project consists of the installation of a 2.5 MW wind turbine on the Kirkwood 
Community College campus in Cedar Rapids Iowa. The project is located in Linn County in 
Section 15, Township 82N and Range 7W. The location proposed for construction is currently 
green space.  Please see the attached site plan/aerial photograph and the location map. 
Howard R. Green Company, on behalf of Kirkwood Community College, is requesting an 
Environmental Review for Natural Resources for this project.   
 
 
 
Sincerely, 
HOWARD R. GREEN COMPANY 
 

 
 
Ted McCaslin  
Project Scientist  
 
Enclosures: 
Site Plan and Aerial Photo 
Location Map  
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July 2, 2010 
 
 
Field Supervisor Richard Nelson 
USFWS Rock Island Field Office 
1511 47th Avenue 
Moline, IL 61265 
 
 
Re: Kirkwood Community College Wind Energy Facility Habitat Assessment 
 
Dear Mr. Nelson: 
 
Kirkwood Community College in Cedar Rapids, Iowa is proposing the construction of a single 
2.5 megawatt wind turbine facility on the Kirkwood main campus.  Kirkwood is a recipient of 
State Energy Program (SEP) grant from the Iowa Office of Energy Independence (OEI) and 
United States Department of Energy (DOE).  Partial project funding for the proposed turbine is 
from this grant.  HR Green, on behalf of Kirkwood, is requesting FWS consultation for potential 
impacts to federally protected species for this project.  FWS consultation is required as part of 
initial NEPA review for this project.  
 
A habitat assessment of the project area and project description is attached.  Please call me at 
651-659-7708 or email tmccaslin@hrgreen.com if you have questions.  
 
 
Sincerely, 
HOWARD R. GREEN COMPANY 
 

 
 
Ted McCaslin 
Project Scientist 
 
Enclosures 
Kirkwood Wind Energy Facility Habitat Assessment 
 



PROTECTED SPECIES HABITAT SURVEY 
 

KIRKWOOD COMMUNITY COLLEGE  
WIND ENERGY FACILITY 

 
Cedar Rapids 
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Prepared by: 
 

Howard R. Green Company 
Cedar Rapids, Iowa 

 
July 2010 
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1.0 Introduction 

 
Kirkwood Community College is proposing the construction of a single 2.5 megawatt 
wind turbine at its main campus in southern Cedar Rapids.  The proposed turbine would 
have a hub height of 80 meters and three rotors 50 meters in length.  
 
The project area is located Linn County, Iowa in a vacant with maintained grass (See 
Figures 1 & 2).  Adjacent land use includes playing fields, a wooded creek area, campus 
buildings and vacant maintained campus land.  The proposed project includes an area of 
potential effect of 4.5 acres.  It is located in the SW ¼ of the NE ¼ of the NW ¼ of Sec. 
15, T82N, R7W.  See attached site photos.  
 
The proposed turbine construction will not require the clearing of any trees or structures 
and no impacts to waters of the United States are anticipated.  
 
The project is located near the Eastern Iowa Airport and the Federal Aviation 
Administration (FAA) has issued Determination of No Hazard to Air Navigation 
(Aeronautical Study No. 2010-WTE-6052-OE) for the proposed turbine.   
 
This document is being prepared to provide the U.S. Fish and Wildlife Service (FWS), a 
general assessment of habitat conditions within the project area and document potential 
habitat for federally protected species. 

2.0 Linn County Listed Species 

 
The FWS Midwest Section 7(a)(2) Technical Assistance Website1 shows Linn County 
within the range of two federally threatened species: 
 
 
Common Name Scientific Name Status  Habitat 

Western prairie  

fringed orchid 

Platanthera praeclara Threatened Wet prairies and 

sedge meadows 

Prairie bush clover Lespedeza leptostachya Threatened Dry to mesic prairies 

with gravelly soil 
 
Additionally, Linn County is within the range of the protected Bald Eagle (Haliaeetus 
leucocephalus (Bald and Golden Eagle Protection Act). 
 

3.0 Habitat Survey 

 
A habitat survey was conducted by Project Scientist Ted McCaslin of Howard R. Green 
Company on June 12, 2010 to identify potential habitat for protected species listed in 
Section 2.0.  
 

                                                 
1 http://www.fws.gov/midwest/endangered/section7/s7process/index.html 
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3.1 Prairie Bush Clover/Western Prairie Fringed Orchid Survey 

No prairie remnants were observed within the proposed construction area.  The area of 
potential effect is mowed maintained grassy area comprised of grass and weed species 
common throughout Iowa.  Species observed within the project area include: Kentucky 
bluegrass (Poa praetensis), fescue (Festuca spp.), dandelion (Taraxacum officianale), 
white clover (Trifolium repens), common plantain (Plantago major) and crabgrass 
(Digitaria spp.). The project area appears to be in row crops in a 1960s aerial 
photograph (See Figure 3). 

 

3.2 Bald Eagle Habitat Survey 

 
A number of large trees are present immediately west of project area along a small 
stream.  No eagles or eagle nests were observed in the trees.  Observed tree species 
included eastern cottonwood (Populus deltoides), silver maple (Acer saccharinum), 
boxelder (Acer negundo), white mulberry (Morus alba), black cherry (Prunus serotina),  
and black willow (Salix nigra).  The approximate age of these trees are between 40-50 
years old based on a review of historical aerial photos of the project area and observed 
tree size and condition (See Figure 3). 
 
No impacts to these trees are proposed for this project.   
 

4.0 Conclusions 

 
The project area is entirely highly disturbed vacant land covered with cultivated and 
invasive grasses and forbs.  No prairie remnants were observed within or near the 
project area.  A forested stream area adjacent to the project area does not appear to be 
suitable habitat for bald eagle nesting or roosting.  No potential habitat for the prairie 
bush clover, western prairie fringed orchid, or bald eagle appears likely present within 
the project area. 
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FIGURE 3
1960s Aerial Photography
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AUG 1 0 2010 
REQUEST FOR SHPO COMMENT ON A PROJECT x 

Submit one copy with each property for which State Historic Preservation Office comment is requested. Please print or type. 

E3 This is a new submittal JQ fiff ~?' QC&C& 
• This is more information relating to SHPO R&C #: 

Instructions for completing this form are available online at www.iowahistorv.org/preservartion under "Review and Compliance". If you 
have questions while completing this form, please refer to the instructions before contacting your DOE project administrator or SHPO, as 
appropriate. Please attach a copy of the lead federal agency statement and/or the signature authorization form to your submittal, if 
applicable. 

Cover Letter: Please include a cover letter with a comprehensive description of the Area of Potential Effect (APE) and project activities. 
The APE should include: the project area, all easements, borrowing areas, equipment and material storage, and staging areas. If applicable, 
describe excavation and other earthmoving activities including 3-dimensional parameters (length, width, and depth). 
I. GENERAL INFORMATION 

a. Property Name: Kirkwood Wind Energy Facility 

b. Property Street & Number: 6301 Kirkwood Blvd SW 

c. County: Linn City: Cedar Rapids Zip: 52404 

d. Federal Agency: Dept of Energy Federal Funding Program/Permit: DE-FOA-0000052 
e. Agency Project No.: State Energy Program (SEP) #DE-EE000162 

f. Contact Person on Project: Thomas Kaldenberg Phone: 319-398-5569 

g. Contact Address: 6301 Kirkwood Blvd SW City: Cedar Rapids_ State: J A _ Zip: 52404 

e-mail: thomas.kaldenberg(@,kirkwood,edu 

II. IDENTIFICATION OF HISTORIC PLACES 
Please check the box/boxes indicating whether you are requesting an archeological and/or architectural review of your project. Provide all 
documentation and information requested, and forward to the Office of Energy Independence for review and SHPO coordination. 

^ Archeology 
£3 7.5 min Quad U.S.G.S (1-mile radius) with quad name and APE outlined (maps on-line at www.ortho.gis.ia.state.edu) 
E3 Site plan showing limits of proposed activities or general layout (engineering) 
^ Aerial photo: zoom to project area (photos on-line at www.ortho.gis.iastate.edu) 
[3 Description of width and depth of proposed excavation and current conditions of project area 
Exl OSA file search, Phase IA, or Phase I (whichever is appropriate) 
[3 Number of acres in project: 4.5 
M Legal location: Section(s) SW'/4 of 15 Township(s) 82N Range(s): 07W 

O Architecture 
I"! Date of original construction for the building: 
I"! Previous site information available (contact Iowa Site Inventory Coordinator) 
[~| Update or new Iowa site Inventory Form (available online at www.iowahistorv.org/preservation) 
l~l Clear photos of property and surrounding area 
Q Location map (no bigger than 11x17) with the APE clearly defined (Quad map or city plat map) 
I I Copy of county or city assessor's card record or other appropriate property information 
l~l Detailed description of proposed action, including copy of project specifications, if applicable 

i 
III. APPLICANT CERTIFICATION (TO BE COMPLETED BY OEI ONLY) 

Determination of Effect (Check One) 

< 
No historic properties will be affected (i.e., none are present or there are historic properties present but the project 
will have no effect upon them) 

• No Adverse Effect to a historic property (i.e., a historic property is present and affected. However, the project either 
has no adverse effect on the historic property, or the applicant or other federally authorized representative will consult 
with the SHPO to modify the project or impose conditions to avoid adverse effects.) 

I~l Adverse Effect to a historic property (i.e., a historic property is present and adversely affected. The applicant, or 
other federally authorized representative, will consult with the SHPO and other consulting parties to resolve the adverse 
effect.) 

I understand that the SHPO has 30 days from receipt to object to the finding. 

Federally Authorized Signature: /jfe*^ /C^L- J j ^ 3 3 " "- Date: P& 7W& /& 
Type name below -> fy 

Version: 1/10/10 
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Underground utilities to the wind turbine will require 6-8 feet wide by three feet deep trenching.  
Excavation material will be side cast and returned after installation of utilities.  The turbine location will 
require 12-20 feet of below grade excavation depending on geotechnical considerations and turbine 
design.  A total of 1-2 acres of ground disturbance is expected for the project. 

Description of width and depth of proposed excavation and current conditions of project area 

The proposed turbine location is within a vacant area of the campus.  The area is covered maintained 
turf grass and construction will not require the clearing of any trees or structures.  Adjacent land use 
includes playing fields, a wooded creek area, campus buildings and vacant maintained campus land. 

 



 

We agree with your opinion that the property does not appear to be eligible for listing on the National 
Register of Historic Places. Therefore, we concur with your finding that No Historic Properties will be 
Affected by the proposed project.

If design changes involving undisturbed new rights-of-way or easements are made for this project, please 
forward additional information to our office for further comment along with the Agency Official’s 
determination of effect. If project activities uncover any item(s) that might be of archaeological, historical, or 
architectural interest, or if important new archaeological, historical, or architectural data should be 
encountered in the project APE, the applicant should make reasonable efforts to avoid further impacts to the 
property until an assessment can be made by an individual meeting the Secretary of the Interior’s professional 
qualifications standards (36 CFR Part 61).

We have made these comments and recommendations according to our responsibility defined by Federal law 
pertaining to the Section 106 process. Should you have any additional comments or questions, please contact 
me at jeremy.ammerman@iowa.gov or at 515.281.4129.

Sincerely,

Jeremy Ammerman, Architectural Historian
Iowa Historic Preservation Office

August 24, 2010 In response, refer to:
R&C #: 100857066

Dear Mr. Eppens:

We reviewed the information received in our office on 8/17/2010 concerning the proposed project for the 
above property. Thank you for providing the Iowa Historic Preservation Office (SHPO) with the opportunity 
to review this undertaking. We make the following comments and recommendations based on our 
examination of this material and in accordance with Section 106 of the National Historic Preservation Act of 
1966; its implementing regulations, 36 CFR Part 800 (revised, effective August 5, 2004); and the Advisory 
Council on Historic Preservation’s Policy Statement on Affordable Housing and Historic Preservation 
(adopted November 9, 2006).

RE: DOE - CITY OF CEDAR RAPIDS - LINN COUNTY - KIRKWOOD WIND ENERGY FACILITY - DOE 
SEP #DE-EE000162 GRANT - STIMULUS FUNDS - PROPOSED INSTALLING 2.5MW WIND 
TURBINE - SEC. 15, T82N-R07W - 6301 KIRKWOOD BLVD SOUTHWEST - ADD'L 
INFORMATION - DETAILED MAP

 600 EAST LOCUST STREET, DES MOINES, IA   50319-0290   P: (515) 281-5111 



 

 

APPENDIX C 
 

Noise Assessment   
 



24-Hour Ambient Noise Survey 
The proposed turbine is located on the Kirkwood Community College Main Campus in Cedar 
Rapids, Iowa.  Three 24-monitoring period locations were selected to evaluate existing ambient 
noise in the proposed turbine area.  Several Noise Sensitive Areas (NSAs) were identified near 
the proposed Kirkwood Wind Energy Facility during environmental scoping for the project.  These 
NSAs include Kirkwood Estates, a mobile home park to north (Monitoring Location #1) and 
Kirkwood Courts (Monitoring Location #2), an apartment complex to the northwest.  A third 
monitoring point was selected near the campus daycare facility, Kirkwood Kids, to the west of the 
proposed turbine (Monitoring Location #3).   
 
Three datalogging sound level meters (SLMs) were utilized at locations representative of the 
NSAs to capture ambient noise levels over a period of time.  Each monitoring location was 
equipped with a Quest SoundPro SE/DL SLM and weather protection kit.  Due to security 
concerns for the equipment, two of the locations were adjusted from their previously determined 
locations.  The Kirkwood Courts location (#2) was relocated approximately 150 feet to the 
southeast to an overhead utility pole.  The Kirkwood Kids Daycare location (#3) was relocated 
approximately 125 feet to the east to a light pole on the southwest corner of their parking lot.  No 
adjustments were necessary at the Kirkwood Estates location (#1).  The equipment was setup on 
Thursday, December 9, 2010 with the intent to run for 24 hours.  Weather conditions during this 
period ranged from 19.9º Fahrenheit to 36.0º Fahrenheit, 64% to 91% humidity, 29.88 in Hg to 
30.01 in Hg pressure, and 4.6 mph to 9.0 mph winds.   
 
The SLM set up at the Kirkwood Kids Daycare location (#3) experienced a battery problem and 
subsequently shut down after only recording approximately five hours of data.  The SLM set up at 
the Kirkwood Estates location (#1) recorded 18 hours of useable data before experiencing a 
localized noise anomaly which corrupted the remaining data.  No problems were experienced at 
the Kirkwood Courts location (#2). 
 
Based on the SLM data, the Kirkwood Estates location had an average noise level of 52.6 dB(A) 
based on 18 hours of data,  the Kirkwood Courts location had an average noise level of 54.5 
dB(A) based on 24 hours of data, and the Kirkwood Kids Daycare location had an average noise 
level of 54.7 dB(A) based on 5 hours of data. 
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 Photograph 1 – Kirkwood Estates location facing North. 

 

 Photograph 2 – Kirkwood Estates location facing towards the proposed turbine. 
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 Photograph 3 – Kirkwood Courts location facing North. 

 

 Photograph 4 – Kirkwood Courts location facing towards the proposed turbine. 
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 Photograph 5 – Kirkwood Kids Daycare location facing North 

 

 Photograph 6 – Kirkwood Kids Daycare location facing towards the proposed turbine. 
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APPENDIX D 
 

Shadow Flicker Assessment 



Shadow Flicker Analysis 
 
The WindPRO Version 2.7.473 SHADOW extension model was used to model shadow flicker to 
nearby properties from the proposed Kirkwood Wind Energy Facility. The model setup and 
assumptions for the shadow flicker analysis are described below. Results are shown on the 
attached SHADOW model report and GIS figures.   
 
The turbine location is the same intersecting point (41-54-59.51N, 91-39-03.19W, NAD 83) as 
listed in the FAA Determination of No Hazard to Air Navigation for the project.  The model used 
hub height (80 m) and rotor diameter (99 m) consistent with the Clipper CW99 Liberty 2500kW 
turbine.  The Clipper CW99 was selected for the model because it is manufactured nearby and 
meets the proposed generation needs for the project.   
 
Adjacent land uses include commercial areas east of west of the proposed turbine, institutional 
areas west and south of the proposed turbine, and residential uses north and west of the 
proposed turbine.  Cedar Rapids ordinances restrict the total annual shadow hours from wind 
turbine blade action on residential districts, but not on commercial or institutional districts.   
 
Seven shadow receptors in residential districts near the turbine were selected and input into the 
model.  Each receptor is assumed to have a single 2 x 2 meter window receptor and 
perpendicular (Green house direction mode in the model) to the shadow.  Homes in the 
adjacent area include single family mobile homes (Receptors A, C, H & I), multiple unit 
apartments buildings (Receptors C, D, E, G, & J), single family houses (Receptors F & K), and 
duplexes (Receptor L).   
 
Worst case (constant sunshine during daylight hours) and real case analysis (using average 
sunshine hours) flicker hours were modeled within SHADOW. 
 
A number of assumptions were built into the SHADOW Model and are described below: 

 Blade coverage – Shadow Flicker was only calculated when more than 20% of the sun 
disc is covered by the blade, the only time that flickering is and issue according to 
German guidelines.  The German guidelines are the only know detailed guidelines for 
calculating shadow flicker at this time.  (Also used for minimum sun height over horizon 
for influence assumption). 

 Sunshine probability – Sunshine probability, used in the real case results only, was 
taken from the Madison, WI National Weather Service Station.  The Madison station was 
the closest station with readily accessible and publically available sunshine hours. 

 Annual operational time is assumed to be just below 80% or 6,970 hours a year.   
 These hours are divided into 12 directional sectors and totaled based on a percentage 

ratio derived from a Wind Power Rose provided in a FirstLook Wind Assessment for the 
project.  

 Elevation data was obtained from State of Iowa lidar data with a vertical accuracy of 18 
cm.   

 
 
 
 
 
 
 



!(

!(!(!(!(!(

!(

!(

!( !(!(

!(

!(

!(

C
Max Hrs 7:25
Real Hrs 1:27

!(
L
Max Hrs 31:53
Real Hrs 8:36

!(

K
Max Hrs 35:39
Real Hrs 9:41

!(

J
Max Hrs 34:24
Real Hrs 7:30

!(

H
Max Hrs 34:14
Real Hrs 6:30

!(

F
Max Hrs 30:19
Real Hrs 7:52

!(

E
Max Hrs 36:02
Real Hrs 8:31 !(

B
Max Hrs 22:04
Real Hrs 4:27

!(

G
Max Hrs 68:41
Real Hrs 19:32

D
Max Hrs 65:26
Real Hrs 14:37

!(

A
Max Hrs 68:24
Real Hrs 11:50!(

I
Max Hrs 65:25
Real Hrs 11:52

LINCOLN FWY

K
IR

K
W

O
O

D
 B

LV
D

 S
W

MILLER AVE SW

VE
R

M
O

N
T 

ST
 S

W

50TH AVE DR SW

BELL DR SW

KIRKWOOD PKWY SW

KIRKWOOD COMM
 COLL

50TH AVE SW

66TH AVE SW

C
O

LO
R

A
D

O
 D

R
 S W

B
O

W
LI N

G
 S

T  S W

FLORIDA AVE SW

PR
A

IR
I E H

E IG
H

TS D
R

 SW

THOMAS EDISON BLVD SW

R
O

LLIN
G

 R
IDG

E C
T SW

WindPRO SHADOW Results
Worst Case Flicker Hours

Proposed Wind Facility 
Kirkwood Community College

Cedar Rapids, Iowa ´
!( Shadow Receptor (Max Hours/Real Hours)

!( Proposed Turbine Location

Worst Case Shadow Flicker Hours
1 Minute -10 Hours

10 Hours - 30 Hours

30 Hours - 100 Hours

Over 100 Hours

0 900450

Feet



!(

!(!(!(!(!(

!(

!(

!( !(!(

!(

!(

!(

C
Max Hrs 7:25
Real Hrs 1:27

!(
L
Max Hrs 31:53
Real Hrs 8:36

!(

K
Max Hrs 35:39
Real Hrs 9:41

!(

J
Max Hrs 34:24
Real Hrs 7:30

!(

H
Max Hrs 34:14
Real Hrs 6:30

!(

F
Max Hrs 30:19
Real Hrs 7:52

!(

E
Max Hrs 36:02
Real Hrs 8:31 !(

B
Max Hrs 22:04
Real Hrs 4:27

!(

G
Max Hrs 68:41
Real Hrs 19:32

D
Max Hrs 65:26
Real Hrs 14:37

!(

A
Max Hrs 68:24
Real Hrs 11:50!(

I
Max Hrs 65:25
Real Hrs 11:52

LINCOLN FWY

K
IR

K
W

O
O

D
 B

LV
D

 S
W

MILLER AVE SW

VE
R

M
O

N
T 

ST
 S

W

50TH AVE DR SW

BELL DR SW

KIRKWOOD PKWY SW

KIRKWOOD COMM
 COLL

50TH AVE SW

66TH AVE SW

C
O

LO
R

A
D

O
 D

R
 S W

B
O

W
LI N

G
 S

T  SW

FLORIDA AVE SW

PR
A

IR
I E H

E IG
H

TS D
R

 SW

THOMAS EDISON BLVD SW

R
O

LLIN
G

 R
IDG

E C
T SW

5
10

0.015

50

10

0.
01

5

0.0
15

0.015

5
5

10

10

5

5

5

5 0.
01

5

5

0.015

5

5

10

0.
01

5

5

10

5

0.0 1 5

5

5

0.0 15

5

0.015

5

0.015

10

WindPRO SHADOW Results
Real Case Flicker Hours

Proposed Wind Facility 
Kirkwood Community College

Cedar Rapids, Iowa ´
!( Shadow Receptor (Max Hours/Real Hours)

!( Proposed Turbine Location

Real Case Shadow Flicker Hours
1 Minute - 5 Hours

5 Hours - 10 Hours

10 Hours - 50 Hours

Over 50 Hours

0 900450

Feet



WindPRO version 2.7.473   Jun 2010

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

121310_Kirkwood Wind-Energy Facility
Printed/Page

12/15/2010 10:25 AM / 1
Licensed user:

Howard R. Green Company 
8710 Earhar Lane SW 
US-CEDAR RAPIDS, IA 52409
319 841 4000
Ted McCaslin / tmccaslin@hrgreen.com
Calculated:

12/13/2010 3:06 PM/2.7.473

SHADOW - Main Result

Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker values. A
WTG will be visible if it is visible from any part of the receiver window. The ZVI
calculation is based on the following assumptions:
Height contours used: Height Contours: foot1.wpo (4)
Obstacles used in calculation
Eye height: 1.5 m
Grid resolution: 10 m

Scale 1:12,500
New WTG Shadow receptor

WTGs
UTM NAD83 Zone: 15 WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

UTM NAD83 Zone: 15 [m] [kW] [m] [m] [m] [RPM]
1 611,880 4,641,399 807.9 CLIPPER CW99 Libert... Yes CLIPPER CW99 Liberty-2,500 2,500 99.0 80.0 1,261 15.5

Shadow receptor-Input
UTM NAD83 Zone: 15

No. East North Z Width Height Height Degrees from Slope of Direction mode
a.g.l. south cw window

[m] [m] [m] [m] [°] [°]
A 612,176 4,641,733 785.4 2.0 2.0 1.0 -320.0 90.0 "Green house mode"
B 611,822 4,641,737 773.2 2.0 2.0 1.0 0.0 90.0 "Green house mode"
C 611,765 4,641,741 784.9 2.0 2.0 1.0 0.0 90.0 "Green house mode"
D 611,503 4,641,722 800.6 2.0 2.0 1.0 0.0 90.0 "Green house mode"
E 611,348 4,641,732 793.4 2.0 2.0 1.0 0.0 90.0 "Green house mode"
F 611,365 4,641,572 780.9 2.0 2.0 1.0 0.0 90.0 "Green house mode"
G 611,380 4,641,219 805.2 2.0 2.0 1.0 0.0 90.0 "Green house mode"
H 611,930 4,641,731 771.3 2.0 2.0 1.0 -180.0 90.0 "Green house mode"
I 612,082 4,641,725 778.0 2.0 2.0 1.0 -180.0 90.0 "Green house mode"
J 611,612 4,641,743 800.0 2.0 2.0 1.0 -180.0 90.0 "Green house mode"
K 611,349 4,641,331 798.9 2.0 2.0 1.0 -180.0 90.0 "Green house mode"
L 611,370 4,641,478 781.0 2.0 1.0 2.0 -180.0 90.0 "Green house mode"



WindPRO version 2.7.473   Jun 2010

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Printed/Page

12/15/2010 10:25 AM / 2
Licensed user:

Howard R. Green Company 
8710 Earhar Lane SW 
US-CEDAR RAPIDS, IA 52409
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Calculated:

12/13/2010 3:06 PM/2.7.473

SHADOW - Main Result

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]

A 68:24  86 0:55 11:50  
B 22:04  38 0:44 4:27  
C 7:25  22 0:25 1:27  
D 65:26  90 0:50 14:37  
E 36:02  74 0:39 8:31  
F 30:19  55 0:42 7:52  
G 68:41 108 0:46 19:32  
H 34:14  48 0:53 6:30  
I 65:25  76 1:02 11:52  
J 34:24  54 0:47 7:30  
K 35:39  64 0:44 9:41  
L 31:53  56 0:44 8:36  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
1 CLIPPER CW99 Liberty 2500 99.0 !O! hub: 80.0 m (3) 479:20 108:31
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12/15/2010 10:25 AM / 3
Licensed user:
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8710 Earhar Lane SW 
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SHADOW - Calendar
Shadow receptor: A - Shadow Receptor: 2.0 × 2.0 Azimuth: 40.0° Slope: 90.0° (9)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 07:35 14:44 (1) | 07:20 15:14 (1) | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15 14:31 (1)
| 16:46    55    15:39 (1) | 17:21    18    15:32 (1) | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37    53    15:24 (1)

  2 | 07:35 14:45 (1) | 07:19 15:19 (1) | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16 14:31 (1)
| 16:47    55    15:40 (1) | 17:23     9    15:28 (1) | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37    54    15:25 (1)

  3 | 07:35 14:45 (1) | 07:18 | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17 14:32 (1)
| 16:48    55    15:40 (1) | 17:24 | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37    54    15:26 (1)

  4 | 07:35 14:46 (1) | 07:17 | 06:38 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:06 | 06:42 | 07:18 14:32 (1)
| 16:49    55    15:41 (1) | 17:25 | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36    55    15:27 (1)

  5 | 07:35 14:46 (1) | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19 14:33 (1)
| 16:50    55    15:41 (1) | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36    54    15:27 (1)

  6 | 07:35 14:47 (1) | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20 14:33 (1)
| 16:51    55    15:42 (1) | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36    55    15:28 (1)

  7 | 07:35 14:46 (1) | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21 14:33 (1)
| 16:52    55    15:41 (1) | 17:29 | 18:03 | 19:37 | 20:10 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36    55    15:28 (1)

  8 | 07:35 14:47 (1) | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 | 07:22 14:34 (1)
| 16:53    55    15:42 (1) | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54 | 16:36    55    15:29 (1)

  9 | 07:35 14:48 (1) | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 14:49 (1) | 07:23 14:33 (1)
| 16:54    54    15:42 (1) | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53    11    15:00 (1) | 16:36    55    15:28 (1)

 10 | 07:35 14:49 (1) | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 14:45 (1) | 07:23 14:34 (1)
| 16:55    54    15:43 (1) | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52    18    15:03 (1) | 16:36    55    15:29 (1)

 11 | 07:34 14:49 (1) | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 14:43 (1) | 07:24 14:34 (1)
| 16:56    53    15:42 (1) | 17:34 | 19:07 | 19:42 | 20:15 | 20:41 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51    24    15:07 (1) | 16:36    55    15:29 (1)

 12 | 07:34 14:50 (1) | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 14:40 (1) | 07:25 14:35 (1)
| 16:57    53    15:43 (1) | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50    29    15:09 (1) | 16:36    55    15:30 (1)

 13 | 07:34 14:51 (1) | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 14:38 (1) | 07:26 14:35 (1)
| 16:58    53    15:44 (1) | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49    32    15:10 (1) | 16:36    55    15:30 (1)

 14 | 07:33 14:51 (1) | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 14:37 (1) | 07:27 14:36 (1)
| 16:59    52    15:43 (1) | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48    34    15:11 (1) | 16:36    55    15:31 (1)

 15 | 07:33 14:52 (1) | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 14:36 (1) | 07:27 14:36 (1)
| 17:00    52    15:44 (1) | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47    37    15:13 (1) | 16:37    55    15:31 (1)

 16 | 07:32 14:52 (1) | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:47 | 07:20 | 06:57 14:35 (1) | 07:28 14:37 (1)
| 17:02    52    15:44 (1) | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46    39    15:14 (1) | 16:37    55    15:32 (1)

 17 | 07:32 14:53 (1) | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 14:34 (1) | 07:29 14:37 (1)
| 17:03    51    15:44 (1) | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45    41    15:15 (1) | 16:37    55    15:32 (1)

 18 | 07:31 14:54 (1) | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 14:34 (1) | 07:29 14:37 (1)
| 17:04    50    15:44 (1) | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44    42    15:16 (1) | 16:37    55    15:32 (1)

 19 | 07:31 14:54 (1) | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:18 | 06:51 | 07:23 | 07:01 14:33 (1) | 07:30 14:38 (1)
| 17:05    49    15:43 (1) | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:20 | 16:44    44    15:17 (1) | 16:38    55    15:33 (1)

 20 | 07:30 14:56 (1) | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 14:32 (1) | 07:31 14:38 (1)
| 17:06    48    15:44 (1) | 17:46 | 19:17 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43    46    15:18 (1) | 16:38    55    15:33 (1)

 21 | 07:30 14:56 (1) | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 14:31 (1) | 07:31 14:39 (1)
| 17:08    47    15:43 (1) | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42    47    15:18 (1) | 16:39    55    15:34 (1)

 22 | 07:29 14:57 (1) | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 14:32 (1) | 07:32 14:39 (1)
| 17:09    46    15:43 (1) | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41    48    15:20 (1) | 16:39    55    15:34 (1)

 23 | 07:28 14:58 (1) | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 14:31 (1) | 07:32 14:40 (1)
| 17:10    44    15:42 (1) | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41    49    15:20 (1) | 16:40    55    15:35 (1)

 24 | 07:28 15:00 (1) | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 14:31 (1) | 07:33 14:40 (1)
| 17:11    42    15:42 (1) | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40    50    15:21 (1) | 16:40    55    15:35 (1)

 25 | 07:27 15:01 (1) | 06:49 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 14:30 (1) | 07:33 14:41 (1)
| 17:12    41    15:42 (1) | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40    51    15:21 (1) | 16:41    55    15:36 (1)

 26 | 07:26 15:02 (1) | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 14:31 (1) | 07:33 14:41 (1)
| 17:14    39    15:41 (1) | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39    52    15:23 (1) | 16:41    55    15:36 (1)

 27 | 07:25 15:03 (1) | 06:46 | 07:00 | 06:10 | 05:37 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 14:31 (1) | 07:34 14:42 (1)
| 17:15    37    15:40 (1) | 17:54 | 19:25 | 20:00 | 20:30 | 20:46 | 20:32 | 19:52 | 18:57 | 18:09 | 16:39    52    15:23 (1) | 16:42    55    15:37 (1)

 28 | 07:24 15:05 (1) | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 14:31 (1) | 07:34 14:42 (1)
| 17:16    34    15:39 (1) | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38    52    15:23 (1) | 16:43    55    15:37 (1)

 29 | 07:23 15:07 (1) | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 14:31 (1) | 07:34 14:43 (1)
| 17:18    31    15:38 (1) | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38    53    15:24 (1) | 16:44    55    15:38 (1)

 30 | 07:22 15:09 (1) | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 14:31 (1) | 07:35 14:43 (1)
| 17:19    27    15:36 (1) | | 19:29 | 20:03 | 20:33 | 20:46 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37    53    15:24 (1) | 16:44    55    15:38 (1)

 31 | 07:21 15:11 (1) | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 14:44 (1)
| 17:20    24    15:35 (1) | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    55    15:39 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |  1473 |    27 | | | | | | | | |   904 |  1700

Sun reduction |  0.47 |  0.50 | | | | | | | | |  0.37 |  0.35
Oper. time red. |  0.80 |  0.80 | | | | | | | | |  0.80 |  0.80

Wind dir. red. |  0.55 |  0.55 | | | | | | | | |  0.55 |  0.55
Total reduction |  0.20 |  0.22 | | | | | | | | |  0.16 |  0.15

Total, real |   300 |     6 | | | | | | | | |   147 |   258



WindPRO version 2.7.473   Jun 2010

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

121310_Kirkwood Wind-Energy Facility
Printed/Page

12/15/2010 10:25 AM / 4
Licensed user:

Howard R. Green Company 
8710 Earhar Lane SW 
US-CEDAR RAPIDS, IA 52409
319 841 4000
Ted McCaslin / tmccaslin@hrgreen.com
Calculated:

12/13/2010 3:06 PM/2.7.473

SHADOW - Calendar
Shadow receptor: B - Shadow Receptor: 2.0 × 2.0 Azimuth: 0.0° Slope: 90.0° (10)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 07:35 11:11 (1) | 07:21 | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15
| 16:46    37    11:48 (1) | 17:21 | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37

  2 | 07:35 11:12 (1) | 07:19 | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16
| 16:47    36    11:48 (1) | 17:23 | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37

  3 | 07:35 11:13 (1) | 07:18 | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17 11:12 (1)
| 16:48    34    11:47 (1) | 17:24 | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37     8    11:20 (1)

  4 | 07:35 11:15 (1) | 07:17 | 06:39 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 | 06:42 | 07:18 11:08 (1)
| 16:49    31    11:46 (1) | 17:25 | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36    17    11:25 (1)

  5 | 07:35 11:16 (1) | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19 11:06 (1)
| 16:50    30    11:46 (1) | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36    22    11:28 (1)

  6 | 07:35 11:18 (1) | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20 11:05 (1)
| 16:51    27    11:45 (1) | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36    26    11:31 (1)

  7 | 07:35 11:20 (1) | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21 11:04 (1)
| 16:52    22    11:42 (1) | 17:29 | 18:03 | 19:37 | 20:10 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36    29    11:33 (1)

  8 | 07:35 11:23 (1) | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 | 07:22 11:03 (1)
| 16:53    17    11:40 (1) | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54 | 16:36    31    11:34 (1)

  9 | 07:35 11:27 (1) | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 | 07:23 11:01 (1)
| 16:54     9    11:36 (1) | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53 | 16:36    34    11:35 (1)

 10 | 07:35 | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 | 07:23 11:01 (1)
| 16:55 | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52 | 16:36    36    11:37 (1)

 11 | 07:34 | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 | 07:24 11:01 (1)
| 16:56 | 17:34 | 19:07 | 19:42 | 20:15 | 20:41 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51 | 16:36    37    11:38 (1)

 12 | 07:34 | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 | 07:25 11:01 (1)
| 16:57 | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50 | 16:36    38    11:39 (1)

 13 | 07:34 | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 | 07:26 11:01 (1)
| 16:58 | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49 | 16:36    40    11:41 (1)

 14 | 07:33 | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 | 07:27 11:01 (1)
| 16:59 | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48 | 16:36    41    11:42 (1)

 15 | 07:33 | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 | 07:27 11:00 (1)
| 17:00 | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47 | 16:37    42    11:42 (1)

 16 | 07:32 | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:47 | 07:20 | 06:57 | 07:28 11:01 (1)
| 17:02 | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46 | 16:37    42    11:43 (1)

 17 | 07:32 | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 | 07:29 11:01 (1)
| 17:03 | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45 | 16:37    43    11:44 (1)

 18 | 07:31 | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 | 07:29 11:01 (1)
| 17:04 | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44 | 16:37    43    11:44 (1)

 19 | 07:31 | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:18 | 06:51 | 07:23 | 07:01 | 07:30 11:02 (1)
| 17:05 | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:21 | 16:44 | 16:38    43    11:45 (1)

 20 | 07:30 | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 | 07:31 11:01 (1)
| 17:06 | 17:46 | 19:17 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43 | 16:38    44    11:45 (1)

 21 | 07:30 | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 | 07:31 11:02 (1)
| 17:08 | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42 | 16:39    44    11:46 (1)

 22 | 07:29 | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 | 07:32 11:02 (1)
| 17:09 | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41 | 16:39    44    11:46 (1)

 23 | 07:28 | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 | 07:32 11:03 (1)
| 17:10 | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41 | 16:40    44    11:47 (1)

 24 | 07:28 | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 | 07:33 11:04 (1)
| 17:11 | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40 | 16:40    43    11:47 (1)

 25 | 07:27 | 06:50 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 | 07:33 11:05 (1)
| 17:13 | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40 | 16:41    43    11:48 (1)

 26 | 07:26 | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 | 07:33 11:05 (1)
| 17:14 | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39 | 16:42    43    11:48 (1)

 27 | 07:25 | 06:46 | 07:00 | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 | 07:34 11:06 (1)
| 17:15 | 17:54 | 19:25 | 20:00 | 20:30 | 20:46 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39 | 16:42    42    11:48 (1)

 28 | 07:24 | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 | 07:34 11:06 (1)
| 17:16 | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38 | 16:43    42    11:48 (1)

 29 | 07:23 | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 | 07:34 11:08 (1)
| 17:18 | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38 | 16:44    41    11:49 (1)

 30 | 07:22 | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 | 07:35 11:09 (1)
| 17:19 | | 19:29 | 20:03 | 20:33 | 20:46 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37 | 16:44    40    11:49 (1)

 31 | 07:21 | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 11:09 (1)
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    39    11:48 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |   243 | | | | | | | | | | |  1081

Sun reduction |  0.47 | | | | | | | | | | |  0.35
Oper. time red. |  0.80 | | | | | | | | | | |  0.80

Wind dir. red. |  0.69 | | | | | | | | | | |  0.69
Total reduction |  0.26 | | | | | | | | | | |  0.19

Total, real |    62 | | | | | | | | | | |   206
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WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

121310_Kirkwood Wind-Energy Facility
Printed/Page

12/15/2010 10:25 AM / 5
Licensed user:

Howard R. Green Company 
8710 Earhar Lane SW 
US-CEDAR RAPIDS, IA 52409
319 841 4000
Ted McCaslin / tmccaslin@hrgreen.com
Calculated:

12/13/2010 3:06 PM/2.7.473

SHADOW - Calendar
Shadow receptor: C - Shadow Receptor: 2.0 × 2.0 Azimuth: 0.0° Slope: 90.0° (11)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 07:35 10:43 (1) | 07:21 | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15
| 16:46     9    10:52 (1) | 17:21 | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37

  2 | 07:35 | 07:20 | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16
| 16:47 | 17:23 | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37

  3 | 07:35 | 07:18 | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17
| 16:48 | 17:24 | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37

  4 | 07:35 | 07:17 | 06:39 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 | 06:42 | 07:18
| 16:49 | 17:25 | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36

  5 | 07:35 | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19
| 16:50 | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36

  6 | 07:35 | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20
| 16:51 | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36

  7 | 07:35 | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21
| 16:52 | 17:29 | 18:03 | 19:38 | 20:10 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36

  8 | 07:35 | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 | 07:22
| 16:53 | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54 | 16:36

  9 | 07:35 | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 | 07:23
| 16:54 | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53 | 16:36

 10 | 07:35 | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 | 07:23
| 16:55 | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52 | 16:36

 11 | 07:34 | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 | 07:24 10:34 (1)
| 16:56 | 17:34 | 19:07 | 19:42 | 20:15 | 20:41 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51 | 16:36     7    10:41 (1)

 12 | 07:34 | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 | 07:25 10:32 (1)
| 16:57 | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50 | 16:36    13    10:45 (1)

 13 | 07:34 | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 | 07:26 10:31 (1)
| 16:58 | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49 | 16:36    16    10:47 (1)

 14 | 07:33 | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 | 07:27 10:30 (1)
| 16:59 | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48 | 16:36    19    10:49 (1)

 15 | 07:33 | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 | 07:27 10:29 (1)
| 17:00 | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47 | 16:37    20    10:49 (1)

 16 | 07:32 | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:47 | 07:20 | 06:57 | 07:28 10:29 (1)
| 17:02 | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46 | 16:37    22    10:51 (1)

 17 | 07:32 | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 | 07:29 10:29 (1)
| 17:03 | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45 | 16:37    24    10:53 (1)

 18 | 07:31 | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 | 07:29 10:29 (1)
| 17:04 | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44 | 16:37    24    10:53 (1)

 19 | 07:31 | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:18 | 06:51 | 07:23 | 07:01 | 07:30 10:29 (1)
| 17:05 | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:21 | 16:44 | 16:38    25    10:54 (1)

 20 | 07:30 | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 | 07:31 10:29 (1)
| 17:06 | 17:46 | 19:18 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43 | 16:38    25    10:54 (1)

 21 | 07:30 | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 | 07:31 10:30 (1)
| 17:08 | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42 | 16:39    25    10:55 (1)

 22 | 07:29 | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 | 07:32 10:30 (1)
| 17:09 | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41 | 16:39    25    10:55 (1)

 23 | 07:28 | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 | 07:32 10:31 (1)
| 17:10 | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41 | 16:40    25    10:56 (1)

 24 | 07:28 | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 | 07:33 10:31 (1)
| 17:11 | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40 | 16:40    25    10:56 (1)

 25 | 07:27 | 06:50 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 | 07:33 10:33 (1)
| 17:13 | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40 | 16:41    24    10:57 (1)

 26 | 07:26 | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 | 07:33 10:33 (1)
| 17:14 | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39 | 16:42    24    10:57 (1)

 27 | 07:25 | 06:46 | 07:00 | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 | 07:34 10:34 (1)
| 17:15 | 17:54 | 19:25 | 20:00 | 20:30 | 20:46 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39 | 16:42    22    10:56 (1)

 28 | 07:24 | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 | 07:34 10:35 (1)
| 17:16 | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38 | 16:43    21    10:56 (1)

 29 | 07:23 | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 | 07:34 10:37 (1)
| 17:18 | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38 | 16:44    19    10:56 (1)

 30 | 07:22 | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 | 07:35 10:38 (1)
| 17:19 | | 19:29 | 20:03 | 20:33 | 20:46 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37 | 16:44    17    10:55 (1)

 31 | 07:22 | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 10:40 (1)
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    14    10:54 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |     9 | | | | | | | | | | |   436

Sun reduction |  0.47 | | | | | | | | | | |  0.35
Oper. time red. |  0.80 | | | | | | | | | | |  0.80

Wind dir. red. |  0.70 | | | | | | | | | | |  0.70
Total reduction |  0.26 | | | | | | | | | | |  0.19

Total, real |     2 | | | | | | | | | | |    85
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SHADOW - Calendar
Shadow receptor: D - Shadow Receptor: 2.0 × 2.0 Azimuth: 0.0° Slope: 90.0° (12)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 07:35 08:14 (1) | 07:21 08:34 (1) | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15 07:59 (1)
| 16:46    49    09:03 (1) | 17:21    26    09:00 (1) | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37    50    08:49 (1)

  2 | 07:35 08:14 (1) | 07:20 08:37 (1) | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16 08:00 (1)
| 16:47    49    09:03 (1) | 17:23    21    08:58 (1) | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37    50    08:50 (1)

  3 | 07:35 08:14 (1) | 07:18 08:40 (1) | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17 08:01 (1)
| 16:48    50    09:04 (1) | 17:24    16    08:56 (1) | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37    49    08:50 (1)

  4 | 07:35 08:15 (1) | 07:17 08:45 (1) | 06:39 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 | 06:43 | 07:18 08:01 (1)
| 16:49    49    09:04 (1) | 17:25     5    08:50 (1) | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36    50    08:51 (1)

  5 | 07:35 08:15 (1) | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19 08:01 (1)
| 16:50    50    09:05 (1) | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36    50    08:51 (1)

  6 | 07:35 08:16 (1) | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20 08:02 (1)
| 16:51    49    09:05 (1) | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36    49    08:51 (1)

  7 | 07:35 08:16 (1) | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 08:14 (1) | 07:21 08:02 (1)
| 16:52    50    09:06 (1) | 17:29 | 18:03 | 19:38 | 20:11 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55     7    08:21 (1) | 16:36    50    08:52 (1)

  8 | 07:35 08:16 (1) | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 08:10 (1) | 07:22 08:03 (1)
| 16:53    50    09:06 (1) | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54    17    08:27 (1) | 16:36    49    08:52 (1)

  9 | 07:35 08:17 (1) | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 08:07 (1) | 07:23 08:02 (1)
| 16:54    49    09:06 (1) | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53    22    08:29 (1) | 16:36    50    08:52 (1)

 10 | 07:35 08:17 (1) | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 08:05 (1) | 07:23 08:03 (1)
| 16:55    50    09:07 (1) | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52    26    08:31 (1) | 16:36    49    08:52 (1)

 11 | 07:34 08:17 (1) | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 08:04 (1) | 07:24 08:04 (1)
| 16:56    50    09:07 (1) | 17:34 | 19:07 | 19:42 | 20:15 | 20:42 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51    30    08:34 (1) | 16:36    49    08:53 (1)

 12 | 07:34 08:18 (1) | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 08:03 (1) | 07:25 08:04 (1)
| 16:57    49    09:07 (1) | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50    32    08:35 (1) | 16:36    49    08:53 (1)

 13 | 07:34 08:19 (1) | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 08:02 (1) | 07:26 08:05 (1)
| 16:58    49    09:08 (1) | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49    34    08:36 (1) | 16:36    49    08:54 (1)

 14 | 07:33 08:19 (1) | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 08:02 (1) | 07:27 08:06 (1)
| 16:59    49    09:08 (1) | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48    36    08:38 (1) | 16:36    48    08:54 (1)

 15 | 07:33 08:20 (1) | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 08:00 (1) | 07:27 08:06 (1)
| 17:00    49    09:09 (1) | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47    39    08:39 (1) | 16:37    48    08:54 (1)

 16 | 07:32 08:20 (1) | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:48 | 07:20 | 06:57 08:00 (1) | 07:28 08:06 (1)
| 17:02    48    09:08 (1) | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46    40    08:40 (1) | 16:37    49    08:55 (1)

 17 | 07:32 08:21 (1) | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 07:59 (1) | 07:29 08:07 (1)
| 17:03    48    09:09 (1) | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45    42    08:41 (1) | 16:37    49    08:56 (1)

 18 | 07:31 08:21 (1) | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 07:59 (1) | 07:29 08:07 (1)
| 17:04    48    09:09 (1) | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44    43    08:42 (1) | 16:37    48    08:55 (1)

 19 | 07:31 08:21 (1) | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:19 | 06:51 | 07:23 | 07:01 07:59 (1) | 07:30 08:08 (1)
| 17:05    47    09:08 (1) | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:21 | 16:44    44    08:43 (1) | 16:38    48    08:56 (1)

 20 | 07:30 08:22 (1) | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 07:58 (1) | 07:31 08:08 (1)
| 17:06    47    09:09 (1) | 17:46 | 19:18 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43    45    08:43 (1) | 16:38    48    08:56 (1)

 21 | 07:30 08:23 (1) | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 07:59 (1) | 07:31 08:09 (1)
| 17:08    46    09:09 (1) | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42    46    08:45 (1) | 16:39    48    08:57 (1)

 22 | 07:29 08:23 (1) | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 07:58 (1) | 07:32 08:09 (1)
| 17:09    45    09:08 (1) | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41    47    08:45 (1) | 16:39    48    08:57 (1)

 23 | 07:28 08:25 (1) | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 07:58 (1) | 07:32 08:10 (1)
| 17:10    44    09:09 (1) | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41    47    08:45 (1) | 16:40    48    08:58 (1)

 24 | 07:28 08:25 (1) | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 07:58 (1) | 07:33 08:10 (1)
| 17:11    43    09:08 (1) | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40    48    08:46 (1) | 16:40    48    08:58 (1)

 25 | 07:27 08:26 (1) | 06:50 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 07:58 (1) | 07:33 08:11 (1)
| 17:13    42    09:08 (1) | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40    48    08:46 (1) | 16:41    48    08:59 (1)

 26 | 07:26 08:27 (1) | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 07:59 (1) | 07:33 08:11 (1)
| 17:14    40    09:07 (1) | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39    48    08:47 (1) | 16:42    49    09:00 (1)

 27 | 07:25 08:28 (1) | 06:46 | 07:00 | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 07:59 (1) | 07:34 08:11 (1)
| 17:15    38    09:06 (1) | 17:54 | 19:25 | 20:00 | 20:30 | 20:47 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39    49    08:48 (1) | 16:42    49    09:00 (1)

 28 | 07:24 08:29 (1) | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 07:59 (1) | 07:34 08:12 (1)
| 17:16    36    09:05 (1) | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38    49    08:48 (1) | 16:43    48    09:00 (1)

 29 | 07:23 08:30 (1) | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 07:59 (1) | 07:34 08:13 (1)
| 17:18    34    09:04 (1) | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38    49    08:48 (1) | 16:44    48    09:01 (1)

 30 | 07:22 08:31 (1) | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 07:59 (1) | 07:35 08:13 (1)
| 17:19    32    09:03 (1) | | 19:29 | 20:03 | 20:33 | 20:47 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37    49    08:48 (1) | 16:44    49    09:02 (1)

 31 | 07:22 08:33 (1) | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 08:13 (1)
| 17:20    29    09:02 (1) | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    49    09:02 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |  1408 |    68 | | | | | | | | |   937 |  1513

Sun reduction |  0.47 |  0.50 | | | | | | | | |  0.37 |  0.35
Oper. time red. |  0.80 |  0.80 | | | | | | | | |  0.80 |  0.80

Wind dir. red. |  0.71 |  0.71 | | | | | | | | |  0.71 |  0.71
Total reduction |  0.26 |  0.28 | | | | | | | | |  0.21 |  0.19

Total, real |   368 |    19 | | | | | | | | |   196 |   295
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SHADOW - Calendar
Shadow receptor: E - Shadow Receptor: 2.0 × 2.0 Azimuth: 0.0° Slope: 90.0° (13)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 07:35 | 07:21 07:58 (1) | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 07:34 (1) | 07:15 07:44 (1)
| 16:46 | 17:21    38    08:36 (1) | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:44 | 18:50 | 17:02    26    08:00 (1) | 16:37    17    08:01 (1)

  2 | 07:35 | 07:20 07:58 (1) | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 07:33 (1) | 07:16 07:47 (1)
| 16:47 | 17:23    38    08:36 (1) | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01    29    08:02 (1) | 16:37    14    08:01 (1)

  3 | 07:35 | 07:18 07:59 (1) | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 07:32 (1) | 07:17 07:49 (1)
| 16:48 | 17:24    37    08:36 (1) | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00    31    08:03 (1) | 16:37    10    07:59 (1)

  4 | 07:35 | 07:17 07:59 (1) | 06:39 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 | 06:43 07:31 (1) | 07:18 07:53 (1)
| 16:49 | 17:25    37    08:36 (1) | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:39 | 18:45 | 16:58    32    08:03 (1) | 16:36     3    07:56 (1)

  5 | 07:35 | 07:16 08:00 (1) | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 07:31 (1) | 07:19
| 16:50 | 17:27    35    08:35 (1) | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57    34    08:05 (1) | 16:36

  6 | 07:35 | 07:15 08:01 (1) | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 07:30 (1) | 07:20
| 16:51 | 17:28    34    08:35 (1) | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:42 | 16:56    35    08:05 (1) | 16:36

  7 | 07:35 | 07:14 08:01 (1) | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 07:29 (1) | 07:21
| 16:52 | 17:29    32    08:33 (1) | 18:03 | 19:38 | 20:11 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55    36    08:05 (1) | 16:36

  8 | 07:35 08:09 (1) | 07:13 08:02 (1) | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 07:29 (1) | 07:22
| 16:53     2    08:11 (1) | 17:30    31    08:33 (1) | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54    38    08:07 (1) | 16:36

  9 | 07:35 08:05 (1) | 07:12 08:04 (1) | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 07:29 (1) | 07:23
| 16:54    10    08:15 (1) | 17:32    28    08:32 (1) | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53    38    08:07 (1) | 16:36

 10 | 07:35 08:04 (1) | 07:10 08:05 (1) | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 07:29 (1) | 07:23
| 16:55    14    08:18 (1) | 17:33    26    08:31 (1) | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52    38    08:07 (1) | 16:36

 11 | 07:34 08:02 (1) | 07:09 08:06 (1) | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 07:29 (1) | 07:24
| 16:56    17    08:19 (1) | 17:34    22    08:28 (1) | 19:07 | 19:42 | 20:15 | 20:42 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51    39    08:08 (1) | 16:36

 12 | 07:34 08:02 (1) | 07:08 08:08 (1) | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 07:29 (1) | 07:25
| 16:57    19    08:21 (1) | 17:36    19    08:27 (1) | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50    39    08:08 (1) | 16:36

 13 | 07:34 08:02 (1) | 07:07 08:12 (1) | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 07:29 (1) | 07:26
| 16:58    21    08:23 (1) | 17:37    12    08:24 (1) | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49    38    08:07 (1) | 16:36

 14 | 07:33 08:00 (1) | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 07:30 (1) | 07:27
| 16:59    24    08:24 (1) | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48    38    08:08 (1) | 16:36

 15 | 07:33 08:00 (1) | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 07:30 (1) | 07:27
| 17:00    25    08:25 (1) | 17:39 | 19:12 | 19:46 | 20:19 | 20:44 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47    38    08:08 (1) | 16:37

 16 | 07:32 07:59 (1) | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:48 | 07:20 | 06:57 07:30 (1) | 07:28
| 17:02    27    08:26 (1) | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46    38    08:08 (1) | 16:37

 17 | 07:32 07:59 (1) | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 07:30 (1) | 07:29
| 17:03    29    08:28 (1) | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45    37    08:07 (1) | 16:37

 18 | 07:31 07:59 (1) | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 07:31 (1) | 07:29
| 17:04    29    08:28 (1) | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44    37    08:08 (1) | 16:37

 19 | 07:31 07:58 (1) | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:19 | 06:51 | 07:23 | 07:01 07:32 (1) | 07:30
| 17:05    31    08:29 (1) | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:21 | 16:44    35    08:07 (1) | 16:38

 20 | 07:30 07:58 (1) | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 07:32 (1) | 07:31
| 17:06    33    08:31 (1) | 17:46 | 19:18 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43    35    08:07 (1) | 16:38

 21 | 07:30 07:58 (1) | 06:56 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 07:34 (1) | 07:31
| 17:08    33    08:31 (1) | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:18 | 16:42    33    08:07 (1) | 16:39

 22 | 07:29 07:57 (1) | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 07:34 (1) | 07:32
| 17:09    35    08:32 (1) | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41    33    08:07 (1) | 16:39

 23 | 07:28 07:58 (1) | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 07:35 (1) | 07:32
| 17:10    35    08:33 (1) | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41    31    08:06 (1) | 16:40

 24 | 07:28 07:57 (1) | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 07:36 (1) | 07:33
| 17:11    37    08:34 (1) | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40    30    08:06 (1) | 16:40

 25 | 07:27 07:57 (1) | 06:50 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 07:36 (1) | 07:33
| 17:13    37    08:34 (1) | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40    29    08:05 (1) | 16:41

 26 | 07:26 07:57 (1) | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 07:38 (1) | 07:34
| 17:14    38    08:35 (1) | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39    27    08:05 (1) | 16:42

 27 | 07:25 07:57 (1) | 06:46 | 07:00 | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 07:39 (1) | 07:34
| 17:15    38    08:35 (1) | 17:54 | 19:25 | 20:00 | 20:31 | 20:47 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39    26    08:05 (1) | 16:42

 28 | 07:24 07:57 (1) | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 07:40 (1) | 07:34
| 17:16    38    08:35 (1) | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38    24    08:04 (1) | 16:43

 29 | 07:23 07:57 (1) | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 08:41 (1) | 07:12 07:42 (1) | 07:34
| 17:18    38    08:35 (1) | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06    14    08:55 (1) | 16:38    21    08:03 (1) | 16:44

 30 | 07:22 07:57 (1) | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 08:38 (1) | 07:14 07:43 (1) | 07:35
| 17:19    39    08:36 (1) | | 19:29 | 20:03 | 20:33 | 20:47 | 20:30 | 19:47 | 18:52 | 18:05    19    08:57 (1) | 16:37    19    08:02 (1) | 16:44

 31 | 07:22 07:57 (1) | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 08:35 (1) | | 07:35
| 17:20    39    08:36 (1) | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03    24    08:59 (1) | | 16:45

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |   688 |   389 | | | | | | | |    57 |   984 |    44

Sun reduction |  0.47 |  0.50 | | | | | | | |  0.49 |  0.37 |  0.35
Oper. time red. |  0.80 |  0.80 | | | | | | | |  0.80 |  0.80 |  0.80

Wind dir. red. |  0.70 |  0.70 | | | | | | | |  0.70 |  0.70 |  0.70
Total reduction |  0.26 |  0.28 | | | | | | | |  0.27 |  0.21 |  0.19

Total, real |   178 |   107 | | | | | | | |    16 |   203 |     8
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SHADOW - Calendar
Shadow receptor: F - Shadow Receptor: 2.0 × 2.0 Azimuth: 0.0° Slope: 90.0° (14)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 07:35 | 07:21 | 06:43 07:23 (1) | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 08:05 (1) | 06:39 | 07:15
| 16:46 | 17:21 | 17:57    42    08:05 (1) | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:44 | 18:50    30    08:35 (1) | 17:02 | 16:37

  2 | 07:35 | 07:20 | 06:42 07:22 (1) | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 08:03 (1) | 06:40 | 07:16
| 16:47 | 17:23 | 17:58    42    08:04 (1) | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48    33    08:36 (1) | 17:01 | 16:37

  3 | 07:35 | 07:18 | 06:40 07:23 (1) | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 08:02 (1) | 06:41 | 07:17
| 16:48 | 17:24 | 17:59    42    08:05 (1) | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47    35    08:37 (1) | 17:00 | 16:37

  4 | 07:35 | 07:17 | 06:39 07:22 (1) | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 08:01 (1) | 06:43 | 07:18
| 16:49 | 17:25 | 18:00    42    08:04 (1) | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:39 | 18:45    37    08:38 (1) | 16:58 | 16:36

  5 | 07:35 | 07:16 | 06:37 07:23 (1) | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 08:00 (1) | 06:44 | 07:19
| 16:50 | 17:27 | 18:00    41    08:04 (1) | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43    39    08:39 (1) | 16:57 | 16:36

  6 | 07:35 | 07:15 | 06:35 07:22 (1) | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 07:59 (1) | 06:45 | 07:20
| 16:51 | 17:28 | 18:01    42    08:04 (1) | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:42    40    08:39 (1) | 16:56 | 16:36

  7 | 07:35 | 07:14 | 06:34 07:22 (1) | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 07:58 (1) | 06:46 | 07:21
| 16:52 | 17:29 | 18:03    41    08:03 (1) | 19:38 | 20:11 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40    41    08:39 (1) | 16:55 | 16:36

  8 | 07:35 | 07:13 | 07:32 08:23 (1) | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 07:58 (1) | 06:47 | 07:22
| 16:53 | 17:30 | 18:04    39    09:02 (1) | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38    41    08:39 (1) | 16:54 | 16:36

  9 | 07:35 | 07:12 | 07:30 08:23 (1) | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 07:57 (1) | 06:49 | 07:23
| 16:54 | 17:32 | 19:05    38    09:01 (1) | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36    42    08:39 (1) | 16:53 | 16:36

 10 | 07:35 | 07:10 | 07:29 08:24 (1) | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 07:57 (1) | 06:50 | 07:23
| 16:55 | 17:33 | 19:06    36    09:00 (1) | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35    42    08:39 (1) | 16:52 | 16:36

 11 | 07:34 | 07:09 | 07:27 08:24 (1) | 06:34 | 05:52 | 05:32 | 05:41 | 06:10 | 06:42 | 07:14 07:56 (1) | 06:51 | 07:24
| 16:56 | 17:34 | 19:07    34    08:58 (1) | 19:42 | 20:15 | 20:42 | 20:44 | 20:15 | 19:27 | 18:33    42    08:38 (1) | 16:51 | 16:36

 12 | 07:34 | 07:08 | 07:25 08:26 (1) | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 07:57 (1) | 06:52 | 07:25
| 16:57 | 17:36 | 19:08    31    08:57 (1) | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32    42    08:39 (1) | 16:50 | 16:36

 13 | 07:34 | 07:07 | 07:24 08:27 (1) | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 07:57 (1) | 06:54 | 07:26
| 16:58 | 17:37 | 19:10    28    08:55 (1) | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30    41    08:38 (1) | 16:49 | 16:36

 14 | 07:33 | 07:05 | 07:22 08:28 (1) | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 07:57 (1) | 06:55 | 07:27
| 16:59 | 17:38 | 19:11    24    08:52 (1) | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28    40    08:37 (1) | 16:48 | 16:36

 15 | 07:33 | 07:04 | 07:20 08:31 (1) | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 07:57 (1) | 06:56 | 07:27
| 17:00 | 17:39 | 19:12    19    08:50 (1) | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27    40    08:37 (1) | 16:47 | 16:37

 16 | 07:32 | 07:03 | 07:19 08:34 (1) | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:48 | 07:20 07:57 (1) | 06:57 | 07:28
| 17:02 | 17:41 | 19:13    12    08:46 (1) | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25    39    08:36 (1) | 16:46 | 16:37

 17 | 07:32 | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 07:58 (1) | 06:58 | 07:29
| 17:03 | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24    37    08:35 (1) | 16:45 | 16:37

 18 | 07:31 | 07:00 07:38 (1) | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 07:59 (1) | 07:00 | 07:29
| 17:04 | 17:43    15    07:53 (1) | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22    35    08:34 (1) | 16:44 | 16:37

 19 | 07:31 | 06:58 07:35 (1) | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:19 | 06:51 | 07:23 08:00 (1) | 07:01 | 07:30
| 17:05 | 17:44    20    07:55 (1) | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:21    33    08:33 (1) | 16:44 | 16:38

 20 | 07:30 | 06:57 07:33 (1) | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 08:00 (1) | 07:02 | 07:31
| 17:06 | 17:46    25    07:58 (1) | 19:18 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19    31    08:31 (1) | 16:43 | 16:38

 21 | 07:30 | 06:56 07:31 (1) | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 08:02 (1) | 07:03 | 07:31
| 17:08 | 17:47    28    07:59 (1) | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:18    27    08:29 (1) | 16:42 | 16:39

 22 | 07:29 | 06:54 07:29 (1) | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 08:04 (1) | 07:04 | 07:32
| 17:09 | 17:48    32    08:01 (1) | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16    24    08:28 (1) | 16:41 | 16:39

 23 | 07:28 | 06:53 07:28 (1) | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 08:06 (1) | 07:06 | 07:32
| 17:10 | 17:49    34    08:02 (1) | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15    19    08:25 (1) | 16:41 | 16:40

 24 | 07:28 | 06:51 07:27 (1) | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 08:09 (1) | 07:07 | 07:33
| 17:11 | 17:51    36    08:03 (1) | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13    13    08:22 (1) | 16:40 | 16:40

 25 | 07:27 | 06:50 07:26 (1) | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 | 07:33
| 17:13 | 17:52    37    08:03 (1) | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40 | 16:41

 26 | 07:26 | 06:48 07:25 (1) | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 | 07:33
| 17:14 | 17:53    39    08:04 (1) | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39 | 16:42

 27 | 07:25 | 06:46 07:24 (1) | 07:00 | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 08:17 (1) | 07:33 | 07:10 | 07:34
| 17:15 | 17:54    40    08:04 (1) | 19:25 | 20:00 | 20:30 | 20:47 | 20:33 | 19:52 | 18:57     8    08:25 (1) | 18:09 | 16:39 | 16:42

 28 | 07:24 | 06:45 07:24 (1) | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 08:12 (1) | 07:34 | 07:11 | 07:34
| 17:16 | 17:55    41    08:05 (1) | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55    18    08:30 (1) | 18:07 | 16:38 | 16:43

 29 | 07:23 | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 08:09 (1) | 07:35 | 07:12 | 07:34
| 17:18 | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53    23    08:32 (1) | 18:06 | 16:38 | 16:44

 30 | 07:22 | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 08:07 (1) | 07:36 | 07:14 | 07:35
| 17:19 | | 19:29 | 20:03 | 20:33 | 20:47 | 20:30 | 19:47 | 18:52    27    08:34 (1) | 18:05 | 16:37 | 16:44

 31 | 07:22 | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case | |   347 |   553 | | | | | |    76 |   843 | |

Sun reduction | |  0.50 |  0.50 | | | | | |  0.58 |  0.49 | |
Oper. time red. | |  0.80 |  0.80 | | | | | |  0.80 |  0.80 | |

Wind dir. red. | |  0.65 |  0.65 | | | | | |  0.65 |  0.65 | |
Total reduction | |  0.26 |  0.26 | | | | | |  0.30 |  0.26 | |

Total, real | |    89 |   144 | | | | | |    23 |   216 | |
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SHADOW - Calendar
Shadow receptor: G - Shadow Receptor: 2.0 × 2.0 Azimuth: 0.0° Slope: 90.0° (15)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 07:35 | 07:21 | 06:43 | 06:51 | 06:04 06:27 (1) | 05:35 06:18 (1) | 05:35 06:26 (1) | 06:00 06:26 (1) | 06:32 | 07:03 | 06:39 | 07:15
| 16:46 | 17:21 | 17:57 | 19:31 | 20:04    22    06:49 (1) | 20:35    41    06:59 (1) | 20:46    36    07:02 (1) | 20:27    43    07:09 (1) | 19:43 | 18:50 | 17:02 | 16:37

  2 | 07:35 | 07:20 | 06:42 | 06:49 | 06:03 06:25 (1) | 05:34 06:18 (1) | 05:36 06:27 (1) | 06:01 06:26 (1) | 06:33 | 07:04 | 06:40 | 07:16
| 16:47 | 17:23 | 17:58 | 19:32 | 20:05    26    06:51 (1) | 20:35    41    06:59 (1) | 20:46    36    07:03 (1) | 20:26    43    07:09 (1) | 19:42 | 18:48 | 17:01 | 16:37

  3 | 07:35 | 07:18 | 06:40 | 06:48 | 06:02 06:24 (1) | 05:34 06:18 (1) | 05:36 06:26 (1) | 06:02 06:27 (1) | 06:34 | 07:05 | 06:41 | 07:17
| 16:48 | 17:24 | 17:59 | 19:33 | 20:06    29    06:53 (1) | 20:36    41    06:59 (1) | 20:46    37    07:03 (1) | 20:25    41    07:08 (1) | 19:40 | 18:47 | 17:00 | 16:37

  4 | 07:35 | 07:17 | 06:39 | 06:46 | 06:00 06:21 (1) | 05:33 06:19 (1) | 05:37 06:26 (1) | 06:03 06:27 (1) | 06:35 | 07:07 | 06:43 | 07:18
| 16:49 | 17:25 | 18:00 | 19:34 | 20:07    32    06:53 (1) | 20:37    40    06:59 (1) | 20:46    38    07:04 (1) | 20:24    40    07:07 (1) | 19:38 | 18:45 | 16:58 | 16:36

  5 | 07:35 | 07:16 | 06:37 | 06:44 | 05:59 06:20 (1) | 05:33 06:19 (1) | 05:37 06:26 (1) | 06:04 06:28 (1) | 06:36 | 07:08 | 06:44 | 07:19
| 16:50 | 17:27 | 18:00 | 19:35 | 20:08    35    06:55 (1) | 20:38    39    06:58 (1) | 20:46    38    07:04 (1) | 20:23    39    07:07 (1) | 19:37 | 18:43 | 16:57 | 16:36

  6 | 07:35 | 07:15 | 06:35 | 06:43 | 05:58 06:20 (1) | 05:33 06:20 (1) | 05:38 06:26 (1) | 06:05 06:29 (1) | 06:37 | 07:09 | 06:45 | 07:20
| 16:51 | 17:28 | 18:01 | 19:36 | 20:09    36    06:56 (1) | 20:38    38    06:58 (1) | 20:46    38    07:04 (1) | 20:22    37    07:06 (1) | 19:35 | 18:42 | 16:56 | 16:36

  7 | 07:35 | 07:14 | 06:34 | 06:41 | 05:57 06:19 (1) | 05:32 06:20 (1) | 05:39 06:26 (1) | 06:06 06:29 (1) | 06:38 | 07:10 | 06:46 | 07:21
| 16:52 | 17:29 | 18:03 | 19:38 | 20:11    38    06:57 (1) | 20:39    38    06:58 (1) | 20:45    39    07:05 (1) | 20:20    36    07:05 (1) | 19:33 | 18:40 | 16:55 | 16:36

  8 | 07:35 | 07:13 | 07:32 | 06:39 | 05:55 06:18 (1) | 05:32 06:20 (1) | 05:39 06:26 (1) | 06:07 06:30 (1) | 06:39 | 07:11 | 06:47 | 07:22
| 16:53 | 17:30 | 18:04 | 19:39 | 20:12    39    06:57 (1) | 20:40    38    06:58 (1) | 20:45    39    07:05 (1) | 20:19    34    07:04 (1) | 19:32 | 18:38 | 16:54 | 16:36

  9 | 07:35 | 07:12 | 07:30 | 06:38 | 05:54 06:17 (1) | 05:32 06:21 (1) | 05:40 06:26 (1) | 06:08 06:31 (1) | 06:40 | 07:12 | 06:49 | 07:23
| 16:54 | 17:32 | 19:05 | 19:40 | 20:13    41    06:58 (1) | 20:40    37    06:58 (1) | 20:45    40    07:06 (1) | 20:18    31    07:02 (1) | 19:30 | 18:37 | 16:53 | 16:36

 10 | 07:35 | 07:10 | 07:29 | 06:36 | 05:53 06:17 (1) | 05:32 06:21 (1) | 05:41 06:25 (1) | 06:09 06:33 (1) | 06:41 | 07:13 | 06:50 | 07:23
| 16:55 | 17:33 | 19:06 | 19:41 | 20:14    42    06:59 (1) | 20:41    37    06:58 (1) | 20:44    41    07:06 (1) | 20:17    28    07:01 (1) | 19:28 | 18:35 | 16:52 | 16:36

 11 | 07:34 | 07:09 | 07:27 | 06:34 | 05:52 06:15 (1) | 05:32 06:22 (1) | 05:41 06:25 (1) | 06:10 06:34 (1) | 06:42 | 07:14 | 06:51 | 07:24
| 16:56 | 17:34 | 19:07 | 19:42 | 20:15    43    06:58 (1) | 20:41    36    06:58 (1) | 20:44    41    07:06 (1) | 20:15    25    06:59 (1) | 19:27 | 18:33 | 16:51 | 16:36

 12 | 07:34 | 07:08 | 07:25 | 06:33 | 05:51 06:15 (1) | 05:31 06:22 (1) | 05:42 06:25 (1) | 06:11 06:36 (1) | 06:43 | 07:15 | 06:52 | 07:25
| 16:57 | 17:36 | 19:08 | 19:43 | 20:16    44    06:59 (1) | 20:42    36    06:58 (1) | 20:43    42    07:07 (1) | 20:14    21    06:57 (1) | 19:25 | 18:32 | 16:50 | 16:36

 13 | 07:34 | 07:07 | 07:24 | 06:31 | 05:50 06:15 (1) | 05:31 06:23 (1) | 05:43 06:26 (1) | 06:12 06:39 (1) | 06:44 | 07:16 | 06:54 | 07:26
| 16:58 | 17:37 | 19:10 | 19:44 | 20:17    44    06:59 (1) | 20:43    35    06:58 (1) | 20:43    42    07:08 (1) | 20:13    15    06:54 (1) | 19:23 | 18:30 | 16:49 | 16:36

 14 | 07:33 | 07:05 | 07:22 | 06:30 | 05:49 06:14 (1) | 05:31 06:23 (1) | 05:44 06:25 (1) | 06:13 06:46 (1) | 06:45 | 07:18 | 06:55 | 07:27
| 16:59 | 17:38 | 19:11 | 19:45 | 20:18    45    06:59 (1) | 20:43    35    06:58 (1) | 20:42    42    07:07 (1) | 20:11     2    06:47 (1) | 19:21 | 18:28 | 16:48 | 16:36

 15 | 07:33 | 07:04 | 07:20 | 06:28 | 05:48 06:14 (1) | 05:31 06:24 (1) | 05:44 06:25 (1) | 06:14 | 06:46 | 07:19 | 06:56 | 07:27
| 17:00 | 17:39 | 19:12 | 19:46 | 20:19    45    06:59 (1) | 20:43    34    06:58 (1) | 20:42    43    07:08 (1) | 20:10 | 19:20 | 18:27 | 16:47 | 16:37

 16 | 07:32 | 07:03 | 07:19 | 06:26 | 05:47 06:15 (1) | 05:31 06:24 (1) | 05:45 06:25 (1) | 06:15 | 06:48 | 07:20 | 06:57 | 07:28
| 17:02 | 17:41 | 19:13 | 19:47 | 20:20    45    07:00 (1) | 20:44    34    06:58 (1) | 20:41    44    07:09 (1) | 20:08 | 19:18 | 18:25 | 16:46 | 16:37

 17 | 07:32 | 07:01 | 07:17 | 06:25 | 05:46 06:15 (1) | 05:31 06:24 (1) | 05:46 06:25 (1) | 06:16 | 06:49 | 07:21 | 06:58 | 07:29
| 17:03 | 17:42 | 19:14 | 19:49 | 20:21    45    07:00 (1) | 20:44    34    06:58 (1) | 20:41    44    07:09 (1) | 20:07 | 19:16 | 18:24 | 16:45 | 16:37

 18 | 07:31 | 07:00 | 07:15 | 06:23 | 05:45 06:15 (1) | 05:31 06:24 (1) | 05:47 06:25 (1) | 06:17 | 06:50 | 07:22 | 07:00 | 07:29
| 17:04 | 17:43 | 19:15 | 19:50 | 20:22    45    07:00 (1) | 20:45    34    06:58 (1) | 20:40    45    07:10 (1) | 20:05 | 19:14 | 18:22 | 16:44 | 16:38

 19 | 07:31 | 06:58 | 07:13 | 06:22 | 05:44 06:14 (1) | 05:31 06:25 (1) | 05:48 06:24 (1) | 06:19 | 06:51 | 07:23 | 07:01 | 07:30
| 17:05 | 17:44 | 19:16 | 19:51 | 20:23    46    07:00 (1) | 20:45    33    06:58 (1) | 20:39    45    07:09 (1) | 20:04 | 19:13 | 18:21 | 16:44 | 16:38

 20 | 07:30 | 06:57 | 07:12 | 06:20 | 05:43 06:14 (1) | 05:32 06:25 (1) | 05:49 06:24 (1) | 06:20 | 06:52 | 07:24 | 07:02 | 07:31
| 17:06 | 17:46 | 19:18 | 19:52 | 20:24    46    07:00 (1) | 20:45    33    06:58 (1) | 20:38    46    07:10 (1) | 20:02 | 19:11 | 18:19 | 16:43 | 16:38

 21 | 07:30 | 06:55 | 07:10 | 06:19 | 05:42 06:14 (1) | 05:32 06:26 (1) | 05:50 06:24 (1) | 06:21 | 06:53 | 07:26 | 07:03 | 07:31
| 17:08 | 17:47 | 19:19 | 19:53 | 20:25    46    07:00 (1) | 20:46    33    06:59 (1) | 20:38    46    07:10 (1) | 20:01 | 19:09 | 18:18 | 16:42 | 16:39

 22 | 07:29 | 06:54 | 07:08 | 06:17 | 05:41 06:15 (1) | 05:32 06:26 (1) | 05:50 06:25 (1) | 06:22 | 06:54 | 07:27 | 07:04 | 07:32
| 17:09 | 17:48 | 19:20 | 19:54 | 20:26    46    07:01 (1) | 20:46    33    06:59 (1) | 20:37    45    07:10 (1) | 19:59 | 19:07 | 18:16 | 16:41 | 16:39

 23 | 07:28 | 06:53 | 07:07 | 06:16 | 05:40 06:15 (1) | 05:32 06:26 (1) | 05:51 06:25 (1) | 06:23 | 06:55 | 07:28 | 07:06 | 07:32
| 17:10 | 17:49 | 19:21 | 19:55 | 20:27    45    07:00 (1) | 20:46    33    06:59 (1) | 20:36    45    07:10 (1) | 19:58 | 19:06 | 18:15 | 16:41 | 16:40

 24 | 07:28 | 06:51 | 07:05 | 06:14 | 05:40 06:15 (1) | 05:32 06:26 (1) | 05:52 06:25 (1) | 06:24 | 06:56 | 07:29 | 07:07 | 07:33
| 17:11 | 17:51 | 19:22 | 19:56 | 20:28    45    07:00 (1) | 20:46    33    06:59 (1) | 20:35    46    07:11 (1) | 19:56 | 19:04 | 18:13 | 16:40 | 16:40

 25 | 07:27 | 06:50 | 07:03 | 06:13 | 05:39 06:15 (1) | 05:33 06:26 (1) | 05:53 06:25 (1) | 06:25 | 06:57 | 07:30 | 07:08 | 07:33
| 17:13 | 17:52 | 19:23 | 19:57 | 20:29    44    06:59 (1) | 20:46    34    07:00 (1) | 20:34    46    07:11 (1) | 19:55 | 19:02 | 18:12 | 16:40 | 16:41

 26 | 07:26 | 06:48 | 07:01 | 06:11 | 05:38 06:16 (1) | 05:33 06:26 (1) | 05:54 06:25 (1) | 06:26 | 06:58 | 07:32 | 07:09 | 07:33
| 17:14 | 17:53 | 19:24 | 19:58 | 20:30    44    07:00 (1) | 20:46    34    07:00 (1) | 20:33    46    07:11 (1) | 19:53 | 19:00 | 18:10 | 16:39 | 16:42

 27 | 07:25 | 06:46 | 07:00 | 06:10 | 05:38 06:15 (1) | 05:33 06:26 (1) | 05:55 06:25 (1) | 06:27 | 06:59 | 07:33 | 07:10 | 07:34
| 17:15 | 17:54 | 19:25 | 20:00 | 20:30    44    06:59 (1) | 20:46    34    07:00 (1) | 20:33    46    07:11 (1) | 19:52 | 18:57 | 18:09 | 16:39 | 16:42

 28 | 07:24 | 06:45 | 06:58 | 06:08 | 05:37 06:16 (1) | 05:34 06:26 (1) | 05:56 06:25 (1) | 06:28 | 07:00 | 07:34 | 07:11 | 07:34
| 17:16 | 17:55 | 19:26 | 20:01 | 20:31    44    07:00 (1) | 20:47    35    07:01 (1) | 20:32    45    07:10 (1) | 19:50 | 18:55 | 18:07 | 16:38 | 16:43

 29 | 07:23 | | 06:56 | 06:07 06:35 (1) | 05:36 06:16 (1) | 05:34 06:26 (1) | 05:57 06:25 (1) | 06:29 | 07:01 | 07:35 | 07:12 | 07:34
| 17:18 | | 19:28 | 20:02     7    06:42 (1) | 20:32    43    06:59 (1) | 20:47    35    07:01 (1) | 20:31    45    07:10 (1) | 19:48 | 18:53 | 18:06 | 16:38 | 16:44

 30 | 07:22 | | 06:55 | 06:06 06:30 (1) | 05:36 06:17 (1) | 05:35 06:27 (1) | 05:58 06:25 (1) | 06:30 | 07:02 | 07:36 | 07:14 | 07:35
| 17:19 | | 19:29 | 20:03    17    06:47 (1) | 20:33    43    07:00 (1) | 20:46    35    07:02 (1) | 20:30    45    07:10 (1) | 19:47 | 18:52 | 18:05 | 16:37 | 16:44

 31 | 07:22 | | 06:53 | | 05:35 06:17 (1) | | 05:59 06:25 (1) | 06:31 | | 07:38 | | 07:35
| 17:20 | | 19:30 | | 20:34    42    06:59 (1) | | 20:28    44    07:09 (1) | 19:45 | | 18:03 | | 16:45

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case | | | |    24 |  1274 |  1073 |  1315 |   435 | | | |

Sun reduction | | | |  0.53 |  0.59 |  0.64 |  0.65 |  0.61 | | | |
Oper. time red. | | | |  0.80 |  0.80 |  0.80 |  0.80 |  0.80 | | | |

Wind dir. red. | | | |  0.57 |  0.57 |  0.57 |  0.57 |  0.57 | | | |
Total reduction | | | |  0.24 |  0.27 |  0.29 |  0.30 |  0.28 | | | |

Total, real | | | |     6 |   343 |   312 |   391 |   121 | | | |
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SHADOW - Calendar
Shadow receptor: H - Shadow Receptor: 2.0 × 2.0 Azimuth: -180.0° Slope: 90.0° (16)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 07:35 12:26 (1) | 07:21 | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15 12:23 (1)
| 16:46    49    13:15 (1) | 17:21 | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37    29    12:52 (1)

  2 | 07:35 12:27 (1) | 07:19 | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16 12:21 (1)
| 16:47    48    13:15 (1) | 17:23 | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37    33    12:54 (1)

  3 | 07:35 12:28 (1) | 07:18 | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17 12:21 (1)
| 16:48    47    13:15 (1) | 17:24 | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37    36    12:57 (1)

  4 | 07:35 12:29 (1) | 07:17 | 06:39 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:06 | 06:42 | 07:18 12:20 (1)
| 16:49    46    13:15 (1) | 17:25 | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36    38    12:58 (1)

  5 | 07:35 12:31 (1) | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19 12:19 (1)
| 16:50    44    13:15 (1) | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36    40    12:59 (1)

  6 | 07:35 12:32 (1) | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20 12:18 (1)
| 16:51    43    13:15 (1) | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36    43    13:01 (1)

  7 | 07:35 12:33 (1) | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21 12:18 (1)
| 16:52    40    13:13 (1) | 17:29 | 18:03 | 19:37 | 20:10 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36    44    13:02 (1)

  8 | 07:35 12:35 (1) | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 | 07:22 12:18 (1)
| 16:53    38    13:13 (1) | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54 | 16:36    45    13:03 (1)

  9 | 07:35 12:37 (1) | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 | 07:23 12:16 (1)
| 16:54    36    13:13 (1) | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53 | 16:36    47    13:03 (1)

 10 | 07:35 12:39 (1) | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 | 07:23 12:16 (1)
| 16:55    33    13:12 (1) | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52 | 16:36    48    13:04 (1)

 11 | 07:34 12:40 (1) | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 | 07:24 12:16 (1)
| 16:56    30    13:10 (1) | 17:34 | 19:07 | 19:42 | 20:15 | 20:41 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51 | 16:36    49    13:05 (1)

 12 | 07:34 12:44 (1) | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 | 07:25 12:16 (1)
| 16:57    25    13:09 (1) | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50 | 16:36    50    13:06 (1)

 13 | 07:34 12:47 (1) | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 | 07:26 12:17 (1)
| 16:58    20    13:07 (1) | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49 | 16:36    50    13:07 (1)

 14 | 07:33 12:52 (1) | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 | 07:27 12:17 (1)
| 16:59    10    13:02 (1) | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48 | 16:36    51    13:08 (1)

 15 | 07:33 | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 | 07:27 12:16 (1)
| 17:00 | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47 | 16:37    52    13:08 (1)

 16 | 07:32 | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:47 | 07:20 | 06:57 | 07:28 12:17 (1)
| 17:02 | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46 | 16:37    52    13:09 (1)

 17 | 07:32 | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 | 07:29 12:18 (1)
| 17:03 | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45 | 16:37    52    13:10 (1)

 18 | 07:31 | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 | 07:29 12:17 (1)
| 17:04 | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44 | 16:37    53    13:10 (1)

 19 | 07:31 | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:18 | 06:51 | 07:23 | 07:01 | 07:30 12:18 (1)
| 17:05 | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:20 | 16:44 | 16:38    53    13:11 (1)

 20 | 07:30 | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 | 07:31 12:18 (1)
| 17:06 | 17:46 | 19:17 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43 | 16:38    53    13:11 (1)

 21 | 07:30 | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 | 07:31 12:19 (1)
| 17:08 | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42 | 16:39    53    13:12 (1)

 22 | 07:29 | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 | 07:32 12:19 (1)
| 17:09 | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41 | 16:39    53    13:12 (1)

 23 | 07:28 | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 | 07:32 12:20 (1)
| 17:10 | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41 | 16:40    53    13:13 (1)

 24 | 07:28 | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 | 07:33 12:20 (1)
| 17:11 | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40 | 16:40    53    13:13 (1)

 25 | 07:27 | 06:49 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 | 07:33 12:21 (1)
| 17:12 | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40 | 16:41    53    13:14 (1)

 26 | 07:26 | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 | 07:33 12:21 (1)
| 17:14 | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39 | 16:42    53    13:14 (1)

 27 | 07:25 | 06:46 | 07:00 | 06:10 | 05:37 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 | 07:34 12:22 (1)
| 17:15 | 17:54 | 19:25 | 20:00 | 20:30 | 20:46 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39 | 16:42    52    13:14 (1)

 28 | 07:24 | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 12:33 (1) | 07:34 12:22 (1)
| 17:16 | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38     9    12:42 (1) | 16:43    52    13:14 (1)

 29 | 07:23 | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 12:28 (1) | 07:34 12:24 (1)
| 17:18 | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38    19    12:47 (1) | 16:44    51    13:15 (1)

 30 | 07:22 | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 12:25 (1) | 07:35 12:24 (1)
| 17:19 | | 19:29 | 20:03 | 20:33 | 20:46 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37    25    12:50 (1) | 16:44    51    13:15 (1)

 31 | 07:21 | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 12:25 (1)
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    50    13:15 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |   509 | | | | | | | | | |    53 |  1492

Sun reduction |  0.47 | | | | | | | | | |  0.37 |  0.35
Oper. time red. |  0.80 | | | | | | | | | |  0.80 |  0.80

Wind dir. red. |  0.63 | | | | | | | | | |  0.63 |  0.63
Total reduction |  0.23 | | | | | | | | | |  0.19 |  0.17

Total, real |   119 | | | | | | | | | |    10 |   261
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SHADOW - Calendar
Shadow receptor: I - Shadow Receptor: 2.0 × 2.0 Azimuth: -180.0° Slope: 90.0° (17)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 07:35 13:59 (1) | 07:21 | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15 13:48 (1)
| 16:46    61    15:00 (1) | 17:21 | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37    55    14:43 (1)

  2 | 07:35 14:00 (1) | 07:19 | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16 13:47 (1)
| 16:47    60    15:00 (1) | 17:23 | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37    57    14:44 (1)

  3 | 07:35 14:00 (1) | 07:18 | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17 13:48 (1)
| 16:48    60    15:00 (1) | 17:24 | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37    58    14:46 (1)

  4 | 07:35 14:01 (1) | 07:17 | 06:38 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:06 | 06:42 | 07:18 13:48 (1)
| 16:49    60    15:01 (1) | 17:25 | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36    58    14:46 (1)

  5 | 07:35 14:02 (1) | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19 13:48 (1)
| 16:50    59    15:01 (1) | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36    59    14:47 (1)

  6 | 07:35 14:02 (1) | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20 13:48 (1)
| 16:51    59    15:01 (1) | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36    60    14:48 (1)

  7 | 07:35 14:02 (1) | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21 13:49 (1)
| 16:52    59    15:01 (1) | 17:29 | 18:03 | 19:37 | 20:10 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36    59    14:48 (1)

  8 | 07:35 14:03 (1) | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 | 07:22 13:49 (1)
| 16:53    58    15:01 (1) | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54 | 16:36    60    14:49 (1)

  9 | 07:35 14:04 (1) | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 | 07:23 13:48 (1)
| 16:54    58    15:02 (1) | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53 | 16:36    60    14:48 (1)

 10 | 07:35 14:05 (1) | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 | 07:23 13:49 (1)
| 16:55    57    15:02 (1) | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52 | 16:36    60    14:49 (1)

 11 | 07:34 14:05 (1) | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 | 07:24 13:49 (1)
| 16:56    56    15:01 (1) | 17:34 | 19:07 | 19:42 | 20:15 | 20:41 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51 | 16:36    61    14:50 (1)

 12 | 07:34 14:07 (1) | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 | 07:25 13:49 (1)
| 16:57    55    15:02 (1) | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50 | 16:36    62    14:51 (1)

 13 | 07:34 14:08 (1) | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 | 07:26 13:50 (1)
| 16:58    54    15:02 (1) | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49 | 16:36    61    14:51 (1)

 14 | 07:33 14:08 (1) | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 14:06 (1) | 07:27 13:51 (1)
| 16:59    54    15:02 (1) | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48    14    14:20 (1) | 16:36    61    14:52 (1)

 15 | 07:33 14:10 (1) | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 14:03 (1) | 07:27 13:50 (1)
| 17:00    52    15:02 (1) | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47    21    14:24 (1) | 16:37    62    14:52 (1)

 16 | 07:32 14:10 (1) | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:47 | 07:20 | 06:57 14:00 (1) | 07:28 13:51 (1)
| 17:02    51    15:01 (1) | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46    27    14:27 (1) | 16:37    62    14:53 (1)

 17 | 07:32 14:12 (1) | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 13:58 (1) | 07:29 13:52 (1)
| 17:03    50    15:02 (1) | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45    30    14:28 (1) | 16:37    61    14:53 (1)

 18 | 07:31 14:13 (1) | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 13:57 (1) | 07:29 13:51 (1)
| 17:04    48    15:01 (1) | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44    34    14:31 (1) | 16:37    62    14:53 (1)

 19 | 07:31 14:14 (1) | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:18 | 06:51 | 07:23 | 07:01 13:55 (1) | 07:30 13:52 (1)
| 17:05    46    15:00 (1) | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:20 | 16:44    37    14:32 (1) | 16:38    62    14:54 (1)

 20 | 07:30 14:16 (1) | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 13:53 (1) | 07:31 13:52 (1)
| 17:06    44    15:00 (1) | 17:46 | 19:17 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43    40    14:33 (1) | 16:38    62    14:54 (1)

 21 | 07:30 14:17 (1) | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 13:52 (1) | 07:31 13:53 (1)
| 17:08    42    14:59 (1) | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42    42    14:34 (1) | 16:39    62    14:55 (1)

 22 | 07:29 14:18 (1) | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 13:52 (1) | 07:32 13:53 (1)
| 17:09    40    14:58 (1) | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41    44    14:36 (1) | 16:39    62    14:55 (1)

 23 | 07:28 14:20 (1) | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 13:51 (1) | 07:32 13:54 (1)
| 17:10    37    14:57 (1) | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41    46    14:37 (1) | 16:40    62    14:56 (1)

 24 | 07:28 14:23 (1) | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 13:50 (1) | 07:33 13:54 (1)
| 17:11    34    14:57 (1) | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40    48    14:38 (1) | 16:40    62    14:56 (1)

 25 | 07:27 14:25 (1) | 06:49 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 13:49 (1) | 07:33 13:55 (1)
| 17:12    30    14:55 (1) | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40    50    14:39 (1) | 16:41    62    14:57 (1)

 26 | 07:26 14:27 (1) | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 13:49 (1) | 07:33 13:56 (1)
| 17:14    27    14:54 (1) | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39    51    14:40 (1) | 16:42    61    14:57 (1)

 27 | 07:25 14:30 (1) | 06:46 | 07:00 | 06:10 | 05:37 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 13:49 (1) | 07:34 13:56 (1)
| 17:15    21    14:51 (1) | 17:54 | 19:25 | 20:00 | 20:30 | 20:46 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39    52    14:41 (1) | 16:42    62    14:58 (1)

 28 | 07:24 14:34 (1) | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 13:48 (1) | 07:34 13:56 (1)
| 17:16    13    14:47 (1) | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38    54    14:42 (1) | 16:43    62    14:58 (1)

 29 | 07:23 | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 13:48 (1) | 07:34 13:57 (1)
| 17:18 | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38    54    14:42 (1) | 16:44    62    14:59 (1)

 30 | 07:22 | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 13:48 (1) | 07:35 13:58 (1)
| 17:19 | | 19:29 | 20:03 | 20:33 | 20:46 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37    55    14:43 (1) | 16:44    61    14:59 (1)

 31 | 07:21 | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 13:58 (1)
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    61    14:59 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |  1345 | | | | | | | | | |   699 |  1881

Sun reduction |  0.47 | | | | | | | | | |  0.37 |  0.35
Oper. time red. |  0.80 | | | | | | | | | |  0.80 |  0.80

Wind dir. red. |  0.58 | | | | | | | | | |  0.58 |  0.58
Total reduction |  0.22 | | | | | | | | | |  0.17 |  0.16

Total, real |   290 | | | | | | | | | |   120 |   302
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Project:

121310_Kirkwood Wind-Energy Facility
Printed/Page

12/15/2010 10:25 AM / 12
Licensed user:

Howard R. Green Company 
8710 Earhar Lane SW 
US-CEDAR RAPIDS, IA 52409
319 841 4000
Ted McCaslin / tmccaslin@hrgreen.com
Calculated:

12/13/2010 3:06 PM/2.7.473

SHADOW - Calendar
Shadow receptor: J - Shadow Receptor: 2.0 × 2.0 Azimuth: -180.0° Slope: 90.0° (18)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 07:35 09:00 (1) | 07:21 | 06:43 | 06:51 | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 | 06:39 | 07:15 08:51 (1)
| 16:46    45    09:45 (1) | 17:21 | 17:57 | 19:31 | 20:04 | 20:35 | 20:46 | 20:27 | 19:43 | 18:50 | 17:02 | 16:37    33    09:24 (1)

  2 | 07:35 09:01 (1) | 07:20 | 06:42 | 06:49 | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 | 06:40 | 07:16 08:52 (1)
| 16:47    44    09:45 (1) | 17:23 | 17:58 | 19:32 | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48 | 17:01 | 16:37    34    09:26 (1)

  3 | 07:35 09:02 (1) | 07:18 | 06:40 | 06:48 | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 | 06:41 | 07:17 08:51 (1)
| 16:48    43    09:45 (1) | 17:24 | 17:59 | 19:33 | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47 | 17:00 | 16:37    36    09:27 (1)

  4 | 07:35 09:02 (1) | 07:17 | 06:39 | 06:46 | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 | 06:42 | 07:18 08:51 (1)
| 16:49    43    09:45 (1) | 17:25 | 18:00 | 19:34 | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45 | 16:58 | 16:36    38    09:29 (1)

  5 | 07:35 09:03 (1) | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 | 06:44 | 07:19 08:51 (1)
| 16:50    42    09:45 (1) | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43 | 16:57 | 16:36    39    09:30 (1)

  6 | 07:35 09:04 (1) | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20 08:51 (1)
| 16:51    41    09:45 (1) | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:41 | 16:56 | 16:36    40    09:31 (1)

  7 | 07:35 09:06 (1) | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21 08:51 (1)
| 16:52    39    09:45 (1) | 17:29 | 18:03 | 19:38 | 20:11 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36    41    09:32 (1)

  8 | 07:35 09:06 (1) | 07:13 | 07:32 | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 | 07:11 | 06:47 | 07:22 08:51 (1)
| 16:53    38    09:44 (1) | 17:30 | 18:04 | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32 | 18:38 | 16:54 | 16:36    42    09:33 (1)

  9 | 07:35 09:07 (1) | 07:12 | 07:30 | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 | 07:12 | 06:49 | 07:23 08:50 (1)
| 16:54    36    09:43 (1) | 17:32 | 19:05 | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30 | 18:36 | 16:53 | 16:36    43    09:33 (1)

 10 | 07:35 09:09 (1) | 07:10 | 07:29 | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 | 07:13 | 06:50 | 07:23 08:50 (1)
| 16:55    34    09:43 (1) | 17:33 | 19:06 | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28 | 18:35 | 16:52 | 16:36    44    09:34 (1)

 11 | 07:34 09:09 (1) | 07:09 | 07:27 | 06:34 | 05:52 | 05:31 | 05:41 | 06:10 | 06:42 | 07:14 | 06:51 | 07:24 08:50 (1)
| 16:56    33    09:42 (1) | 17:34 | 19:07 | 19:42 | 20:15 | 20:41 | 20:44 | 20:15 | 19:27 | 18:33 | 16:51 | 16:36    45    09:35 (1)

 12 | 07:34 09:11 (1) | 07:08 | 07:25 | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 | 07:15 | 06:52 | 07:25 08:51 (1)
| 16:57    31    09:42 (1) | 17:36 | 19:08 | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25 | 18:32 | 16:50 | 16:36    44    09:35 (1)

 13 | 07:34 09:13 (1) | 07:07 | 07:24 | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 | 07:16 | 06:54 | 07:26 08:51 (1)
| 16:58    28    09:41 (1) | 17:37 | 19:10 | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23 | 18:30 | 16:49 | 16:36    45    09:36 (1)

 14 | 07:33 09:14 (1) | 07:05 | 07:22 | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 | 07:18 | 06:55 | 07:27 08:51 (1)
| 16:59    25    09:39 (1) | 17:38 | 19:11 | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21 | 18:28 | 16:48 | 16:36    46    09:37 (1)

 15 | 07:33 09:17 (1) | 07:04 | 07:20 | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 | 07:19 | 06:56 | 07:27 08:51 (1)
| 17:00    21    09:38 (1) | 17:39 | 19:12 | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20 | 18:27 | 16:47 | 16:37    46    09:37 (1)

 16 | 07:32 09:19 (1) | 07:03 | 07:19 | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:48 | 07:20 | 06:57 | 07:28 08:52 (1)
| 17:02    17    09:36 (1) | 17:41 | 19:13 | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18 | 18:25 | 16:46 | 16:37    46    09:38 (1)

 17 | 07:32 09:23 (1) | 07:01 | 07:17 | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 | 07:21 | 06:58 | 07:29 08:52 (1)
| 17:03    11    09:34 (1) | 17:42 | 19:14 | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16 | 18:24 | 16:45 | 16:37    47    09:39 (1)

 18 | 07:31 | 07:00 | 07:15 | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 | 07:22 | 07:00 | 07:29 08:52 (1)
| 17:04 | 17:43 | 19:15 | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14 | 18:22 | 16:44 | 16:37    47    09:39 (1)

 19 | 07:31 | 06:58 | 07:13 | 06:22 | 05:44 | 05:31 | 05:48 | 06:19 | 06:51 | 07:23 | 07:01 | 07:30 08:53 (1)
| 17:05 | 17:44 | 19:16 | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13 | 18:21 | 16:44 | 16:38    47    09:40 (1)

 20 | 07:30 | 06:57 | 07:12 | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 | 07:24 | 07:02 | 07:31 08:53 (1)
| 17:06 | 17:46 | 19:18 | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11 | 18:19 | 16:43 | 16:38    47    09:40 (1)

 21 | 07:30 | 06:55 | 07:10 | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 | 07:26 | 07:03 | 07:31 08:54 (1)
| 17:08 | 17:47 | 19:19 | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09 | 18:17 | 16:42 | 16:39    47    09:41 (1)

 22 | 07:29 | 06:54 | 07:08 | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 | 07:27 | 07:04 | 07:32 08:54 (1)
| 17:09 | 17:48 | 19:20 | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07 | 18:16 | 16:41 | 16:39    47    09:41 (1)

 23 | 07:28 | 06:53 | 07:07 | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 | 07:28 | 07:06 | 07:32 08:55 (1)
| 17:10 | 17:49 | 19:21 | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06 | 18:15 | 16:41 | 16:40    47    09:42 (1)

 24 | 07:28 | 06:51 | 07:05 | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 | 07:29 | 07:07 | 07:33 08:55 (1)
| 17:11 | 17:51 | 19:22 | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04 | 18:13 | 16:40 | 16:40    47    09:42 (1)

 25 | 07:27 | 06:50 | 07:03 | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 | 07:30 | 07:08 09:00 (1) | 07:33 08:56 (1)
| 17:13 | 17:52 | 19:23 | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02 | 18:12 | 16:40    11    09:11 (1) | 16:41    47    09:43 (1)

 26 | 07:26 | 06:48 | 07:01 | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 | 07:32 | 07:09 08:58 (1) | 07:33 08:56 (1)
| 17:14 | 17:53 | 19:24 | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00 | 18:10 | 16:39    17    09:15 (1) | 16:42    47    09:43 (1)

 27 | 07:25 | 06:46 | 07:00 | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 | 07:33 | 07:10 08:56 (1) | 07:34 08:56 (1)
| 17:15 | 17:54 | 19:25 | 20:00 | 20:30 | 20:47 | 20:33 | 19:52 | 18:57 | 18:09 | 16:39    21    09:17 (1) | 16:42    47    09:43 (1)

 28 | 07:24 | 06:45 | 06:58 | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 | 07:34 | 07:11 08:54 (1) | 07:34 08:57 (1)
| 17:16 | 17:55 | 19:26 | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55 | 18:07 | 16:38    25    09:19 (1) | 16:43    46    09:43 (1)

 29 | 07:23 | | 06:56 | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 | 07:35 | 07:12 08:53 (1) | 07:34 08:58 (1)
| 17:18 | | 19:28 | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53 | 18:06 | 16:38    28    09:21 (1) | 16:44    46    09:44 (1)

 30 | 07:22 | | 06:55 | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 | 07:36 | 07:14 08:52 (1) | 07:35 08:59 (1)
| 17:19 | | 19:29 | 20:03 | 20:33 | 20:47 | 20:30 | 19:47 | 18:52 | 18:05 | 16:37    30    09:22 (1) | 16:44    45    09:44 (1)

 31 | 07:22 | | 06:53 | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35 08:59 (1)
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45    45    09:44 (1)

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case |   571 | | | | | | | | | |   132 |  1361

Sun reduction |  0.47 | | | | | | | | | |  0.37 |  0.35
Oper. time red. |  0.80 | | | | | | | | | |  0.80 |  0.80

Wind dir. red. |  0.72 | | | | | | | | | |  0.72 |  0.72
Total reduction |  0.27 | | | | | | | | | |  0.21 |  0.20

Total, real |   152 | | | | | | | | | |    28 |   270
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SHADOW - Calendar
Shadow receptor: K - Shadow Receptor: 2.0 × 2.0 Azimuth: -180.0° Slope: 90.0° (19)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 07:35 | 07:21 | 06:43 | 06:51 | 06:04 07:00 (1) | 05:35 | 05:35 | 06:00 | 06:32 06:58 (1) | 07:03 | 06:39 | 07:15
| 16:46 | 17:21 | 17:57 | 19:31 | 20:04    27    07:27 (1) | 20:35 | 20:46 | 20:27 | 19:44    38    07:36 (1) | 18:50 | 17:02 | 16:37

  2 | 07:35 | 07:20 | 06:42 | 06:49 | 06:03 07:01 (1) | 05:34 | 05:36 | 06:01 | 06:33 06:59 (1) | 07:04 | 06:40 | 07:16
| 16:47 | 17:23 | 17:58 | 19:32 | 20:05    24    07:25 (1) | 20:35 | 20:46 | 20:26 | 19:42    36    07:35 (1) | 18:48 | 17:01 | 16:37

  3 | 07:35 | 07:18 | 06:40 | 06:48 | 06:02 07:04 (1) | 05:34 | 05:36 | 06:02 | 06:34 07:00 (1) | 07:05 | 06:41 | 07:17
| 16:48 | 17:24 | 17:59 | 19:33 | 20:06    19    07:23 (1) | 20:36 | 20:46 | 20:25 | 19:40    34    07:34 (1) | 18:47 | 17:00 | 16:37

  4 | 07:35 | 07:17 | 06:39 | 06:46 07:15 (1) | 06:00 07:05 (1) | 05:33 | 05:37 | 06:03 | 06:35 07:01 (1) | 07:07 | 06:43 | 07:18
| 16:49 | 17:25 | 18:00 | 19:34    10    07:25 (1) | 20:07    14    07:19 (1) | 20:37 | 20:46 | 20:24 | 19:38    31    07:32 (1) | 18:45 | 16:58 | 16:36

  5 | 07:35 | 07:16 | 06:37 | 06:44 07:11 (1) | 05:59 07:11 (1) | 05:33 | 05:37 | 06:04 | 06:36 07:02 (1) | 07:08 | 06:44 | 07:19
| 16:50 | 17:27 | 18:00 | 19:35    19    07:30 (1) | 20:08     3    07:14 (1) | 20:38 | 20:46 | 20:23 | 19:37    28    07:30 (1) | 18:43 | 16:57 | 16:36

  6 | 07:35 | 07:15 | 06:35 | 06:43 07:08 (1) | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 07:04 (1) | 07:09 | 06:45 | 07:20
| 16:51 | 17:28 | 18:01 | 19:36    24    07:32 (1) | 20:09 | 20:38 | 20:46 | 20:22 | 19:35    24    07:28 (1) | 18:42 | 16:56 | 16:36

  7 | 07:35 | 07:14 | 06:34 | 06:41 07:05 (1) | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 07:06 (1) | 07:10 | 06:46 | 07:21
| 16:52 | 17:29 | 18:03 | 19:38    28    07:33 (1) | 20:11 | 20:39 | 20:45 | 20:20 | 19:33    19    07:25 (1) | 18:40 | 16:55 | 16:36

  8 | 07:35 | 07:13 | 07:32 | 06:39 07:04 (1) | 05:55 | 05:32 | 05:39 | 06:07 07:18 (1) | 06:39 07:10 (1) | 07:11 | 06:47 | 07:22
| 16:53 | 17:30 | 18:04 | 19:39    31    07:35 (1) | 20:12 | 20:40 | 20:45 | 20:19     8    07:26 (1) | 19:32    10    07:20 (1) | 18:38 | 16:54 | 16:36

  9 | 07:35 | 07:12 | 07:30 | 06:38 07:02 (1) | 05:54 | 05:32 | 05:40 | 06:08 07:14 (1) | 06:40 | 07:12 | 06:49 | 07:23
| 16:54 | 17:32 | 19:05 | 19:40    34    07:36 (1) | 20:13 | 20:40 | 20:45 | 20:18    16    07:30 (1) | 19:30 | 18:37 | 16:53 | 16:36

 10 | 07:35 | 07:10 | 07:29 | 06:36 07:00 (1) | 05:53 | 05:32 | 05:41 | 06:09 07:12 (1) | 06:41 | 07:13 | 06:50 | 07:23
| 16:55 | 17:33 | 19:06 | 19:41    36    07:36 (1) | 20:14 | 20:41 | 20:44 | 20:17    20    07:32 (1) | 19:28 | 18:35 | 16:52 | 16:36

 11 | 07:34 | 07:09 | 07:27 | 06:34 07:00 (1) | 05:52 | 05:32 | 05:41 | 06:10 07:10 (1) | 06:42 | 07:14 | 06:51 | 07:24
| 16:56 | 17:34 | 19:07 | 19:42    37    07:37 (1) | 20:15 | 20:41 | 20:44 | 20:15    24    07:34 (1) | 19:27 | 18:33 | 16:51 | 16:36

 12 | 07:34 | 07:08 | 07:25 | 06:33 06:58 (1) | 05:51 | 05:31 | 05:42 | 06:11 07:08 (1) | 06:43 | 07:15 | 06:52 | 07:25
| 16:57 | 17:36 | 19:08 | 19:43    40    07:38 (1) | 20:16 | 20:42 | 20:43 | 20:14    28    07:36 (1) | 19:25 | 18:32 | 16:50 | 16:36

 13 | 07:34 | 07:07 | 07:24 | 06:31 06:58 (1) | 05:50 | 05:31 | 05:43 | 06:12 07:06 (1) | 06:44 | 07:16 | 06:54 | 07:26
| 16:58 | 17:37 | 19:10 | 19:44    40    07:38 (1) | 20:17 | 20:43 | 20:43 | 20:13    31    07:37 (1) | 19:23 | 18:30 | 16:49 | 16:36

 14 | 07:33 | 07:05 | 07:22 | 06:30 06:57 (1) | 05:49 | 05:31 | 05:44 | 06:13 07:05 (1) | 06:45 | 07:18 | 06:55 | 07:27
| 16:59 | 17:38 | 19:11 | 19:45    41    07:38 (1) | 20:18 | 20:43 | 20:42 | 20:11    33    07:38 (1) | 19:21 | 18:28 | 16:48 | 16:36

 15 | 07:33 | 07:04 | 07:20 | 06:28 06:55 (1) | 05:48 | 05:31 | 05:44 | 06:14 07:04 (1) | 06:46 | 07:19 | 06:56 | 07:27
| 17:00 | 17:39 | 19:12 | 19:46    43    07:38 (1) | 20:19 | 20:43 | 20:42 | 20:10    35    07:39 (1) | 19:20 | 18:27 | 16:47 | 16:37

 16 | 07:32 | 07:03 | 07:19 | 06:26 06:55 (1) | 05:47 | 05:31 | 05:45 | 06:15 07:03 (1) | 06:48 | 07:20 | 06:57 | 07:28
| 17:02 | 17:41 | 19:13 | 19:47    43    07:38 (1) | 20:20 | 20:44 | 20:41 | 20:08    36    07:39 (1) | 19:18 | 18:25 | 16:46 | 16:37

 17 | 07:32 | 07:01 | 07:17 | 06:25 06:55 (1) | 05:46 | 05:31 | 05:46 | 06:16 07:02 (1) | 06:49 | 07:21 | 06:58 | 07:29
| 17:03 | 17:42 | 19:14 | 19:49    43    07:38 (1) | 20:21 | 20:44 | 20:41 | 20:07    38    07:40 (1) | 19:16 | 18:24 | 16:45 | 16:37

 18 | 07:31 | 07:00 | 07:15 | 06:23 06:55 (1) | 05:45 | 05:31 | 05:47 | 06:17 07:01 (1) | 06:50 | 07:22 | 07:00 | 07:29
| 17:04 | 17:43 | 19:15 | 19:50    43    07:38 (1) | 20:22 | 20:45 | 20:40 | 20:05    40    07:41 (1) | 19:14 | 18:22 | 16:44 | 16:38

 19 | 07:31 | 06:58 | 07:13 | 06:22 06:54 (1) | 05:44 | 05:31 | 05:48 | 06:19 07:00 (1) | 06:51 | 07:23 | 07:01 | 07:30
| 17:05 | 17:44 | 19:16 | 19:51    43    07:37 (1) | 20:23 | 20:45 | 20:39 | 20:04    41    07:41 (1) | 19:13 | 18:21 | 16:44 | 16:38

 20 | 07:30 | 06:57 | 07:12 | 06:20 06:54 (1) | 05:43 | 05:32 | 05:49 | 06:20 07:00 (1) | 06:52 | 07:24 | 07:02 | 07:31
| 17:06 | 17:46 | 19:18 | 19:52    44    07:38 (1) | 20:24 | 20:45 | 20:38 | 20:02    41    07:41 (1) | 19:11 | 18:19 | 16:43 | 16:38

 21 | 07:30 | 06:55 | 07:10 | 06:19 06:54 (1) | 05:42 | 05:32 | 05:50 | 06:21 06:59 (1) | 06:53 | 07:26 | 07:03 | 07:31
| 17:08 | 17:47 | 19:19 | 19:53    43    07:37 (1) | 20:25 | 20:46 | 20:38 | 20:01    42    07:41 (1) | 19:09 | 18:18 | 16:42 | 16:39

 22 | 07:29 | 06:54 | 07:08 | 06:17 06:54 (1) | 05:41 | 05:32 | 05:50 | 06:22 06:59 (1) | 06:54 | 07:27 | 07:04 | 07:32
| 17:09 | 17:48 | 19:20 | 19:54    43    07:37 (1) | 20:26 | 20:46 | 20:37 | 19:59    42    07:41 (1) | 19:07 | 18:16 | 16:41 | 16:39

 23 | 07:28 | 06:53 | 07:07 | 06:16 06:54 (1) | 05:40 | 05:32 | 05:51 | 06:23 06:58 (1) | 06:55 | 07:28 | 07:06 | 07:32
| 17:10 | 17:49 | 19:21 | 19:55    41    07:35 (1) | 20:27 | 20:46 | 20:36 | 19:58    43    07:41 (1) | 19:06 | 18:15 | 16:41 | 16:40

 24 | 07:28 | 06:51 | 07:05 | 06:14 06:55 (1) | 05:40 | 05:32 | 05:52 | 06:24 06:58 (1) | 06:56 | 07:29 | 07:07 | 07:33
| 17:11 | 17:51 | 19:22 | 19:56    40    07:35 (1) | 20:28 | 20:46 | 20:35 | 19:56    43    07:41 (1) | 19:04 | 18:13 | 16:40 | 16:40

 25 | 07:27 | 06:50 | 07:03 | 06:13 06:54 (1) | 05:39 | 05:33 | 05:53 | 06:25 06:58 (1) | 06:57 | 07:30 | 07:08 | 07:33
| 17:13 | 17:52 | 19:23 | 19:57    40    07:34 (1) | 20:29 | 20:46 | 20:34 | 19:55    43    07:41 (1) | 19:02 | 18:12 | 16:40 | 16:41

 26 | 07:26 | 06:48 | 07:01 | 06:11 06:55 (1) | 05:38 | 05:33 | 05:54 | 06:26 06:57 (1) | 06:58 | 07:32 | 07:09 | 07:33
| 17:14 | 17:53 | 19:24 | 19:58    38    07:33 (1) | 20:30 | 20:46 | 20:33 | 19:53    44    07:41 (1) | 19:00 | 18:10 | 16:39 | 16:42

 27 | 07:25 | 06:46 | 07:00 | 06:10 06:56 (1) | 05:38 | 05:33 | 05:55 | 06:27 06:57 (1) | 06:59 | 07:33 | 07:10 | 07:34
| 17:15 | 17:54 | 19:25 | 20:00    36    07:32 (1) | 20:30 | 20:47 | 20:33 | 19:52    43    07:40 (1) | 18:57 | 18:09 | 16:39 | 16:42

 28 | 07:24 | 06:45 | 06:58 | 06:08 06:56 (1) | 05:37 | 05:34 | 05:56 | 06:28 06:57 (1) | 07:00 | 07:34 | 07:11 | 07:34
| 17:16 | 17:55 | 19:26 | 20:01    35    07:31 (1) | 20:31 | 20:47 | 20:32 | 19:50    43    07:40 (1) | 18:55 | 18:07 | 16:38 | 16:43

 29 | 07:23 | | 06:56 | 06:07 06:58 (1) | 05:36 | 05:34 | 05:57 | 06:29 06:57 (1) | 07:01 | 07:35 | 07:12 | 07:34
| 17:18 | | 19:28 | 20:02    32    07:30 (1) | 20:32 | 20:47 | 20:31 | 19:48    42    07:39 (1) | 18:53 | 18:06 | 16:38 | 16:44

 30 | 07:22 | | 06:55 | 06:06 06:59 (1) | 05:36 | 05:35 | 05:58 | 06:30 06:58 (1) | 07:02 | 07:36 | 07:14 | 07:35
| 17:19 | | 19:29 | 20:03    30    07:29 (1) | 20:33 | 20:47 | 20:30 | 19:47    40    07:38 (1) | 18:52 | 18:05 | 16:37 | 16:44

 31 | 07:22 | | 06:53 | | 05:35 | | 05:59 | 06:31 06:58 (1) | | 07:38 | | 07:35
| 17:20 | | 19:30 | | 20:34 | | 20:28 | 19:45    39    07:37 (1) | | 18:03 | | 16:45

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case | | | |   977 |    87 | | |   855 |   220 | | |

Sun reduction | | | |  0.53 |  0.59 | | |  0.61 |  0.58 | | |
Oper. time red. | | | |  0.80 |  0.80 | | |  0.80 |  0.80 | | |

Wind dir. red. | | | |  0.60 |  0.60 | | |  0.60 |  0.60 | | |
Total reduction | | | |  0.25 |  0.28 | | |  0.29 |  0.28 | | |

Total, real | | | |   246 |    25 | | |   250 |    61 | | |



WindPRO version 2.7.473   Jun 2010

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

121310_Kirkwood Wind-Energy Facility
Printed/Page

12/15/2010 10:25 AM / 14
Licensed user:

Howard R. Green Company 
8710 Earhar Lane SW 
US-CEDAR RAPIDS, IA 52409
319 841 4000
Ted McCaslin / tmccaslin@hrgreen.com
Calculated:

12/13/2010 3:06 PM/2.7.473

SHADOW - Calendar
Shadow receptor: L - Shadow Receptor: 2.0 × 1.0 Azimuth: -180.0° Slope: 90.0° (20)

Assumptions for shadow calculations
Maximum distance for influence 200 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [MADISON]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.43 5.24 5.95 7.01 8.58 9.67 9.71 8.48 7.21 5.48 3.66 3.19

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

434 328 224 196 144 406 862 868 531 517 1,188 1,272 6,970
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 07:35 | 07:21 | 06:43 | 06:51 07:55 (1) | 06:04 | 05:35 | 05:35 | 06:00 | 06:32 | 07:03 07:39 (1) | 06:39 | 07:15
| 16:46 | 17:21 | 17:57 | 19:31    29    08:24 (1) | 20:04 | 20:35 | 20:46 | 20:27 | 19:44 | 18:50    33    08:12 (1) | 17:02 | 16:37

  2 | 07:35 | 07:20 | 06:42 | 06:49 07:57 (1) | 06:03 | 05:34 | 05:36 | 06:01 | 06:33 | 07:04 07:41 (1) | 06:40 | 07:16
| 16:47 | 17:23 | 17:58 | 19:32    25    08:22 (1) | 20:05 | 20:35 | 20:46 | 20:26 | 19:42 | 18:48    29    08:10 (1) | 17:01 | 16:37

  3 | 07:35 | 07:18 | 06:40 | 06:48 07:59 (1) | 06:02 | 05:34 | 05:36 | 06:02 | 06:34 | 07:05 07:42 (1) | 06:41 | 07:17
| 16:48 | 17:24 | 17:59 | 19:33    20    08:19 (1) | 20:06 | 20:36 | 20:46 | 20:25 | 19:40 | 18:47    25    08:07 (1) | 17:00 | 16:37

  4 | 07:35 | 07:17 | 06:39 | 06:46 08:01 (1) | 06:00 | 05:33 | 05:37 | 06:03 | 06:35 | 07:07 07:45 (1) | 06:43 | 07:18
| 16:49 | 17:25 | 18:00 | 19:34    14    08:15 (1) | 20:07 | 20:37 | 20:46 | 20:24 | 19:38 | 18:45    20    08:05 (1) | 16:58 | 16:36

  5 | 07:35 | 07:16 | 06:37 | 06:44 | 05:59 | 05:33 | 05:37 | 06:04 | 06:36 | 07:08 07:49 (1) | 06:44 | 07:19
| 16:50 | 17:27 | 18:00 | 19:35 | 20:08 | 20:38 | 20:46 | 20:23 | 19:37 | 18:43    12    08:01 (1) | 16:57 | 16:36

  6 | 07:35 | 07:15 | 06:35 | 06:43 | 05:58 | 05:33 | 05:38 | 06:05 | 06:37 | 07:09 | 06:45 | 07:20
| 16:51 | 17:28 | 18:01 | 19:36 | 20:09 | 20:38 | 20:46 | 20:22 | 19:35 | 18:42 | 16:56 | 16:36

  7 | 07:35 | 07:14 | 06:34 | 06:41 | 05:57 | 05:32 | 05:39 | 06:06 | 06:38 | 07:10 | 06:46 | 07:21
| 16:52 | 17:29 | 18:03 | 19:38 | 20:11 | 20:39 | 20:45 | 20:20 | 19:33 | 18:40 | 16:55 | 16:36

  8 | 07:35 | 07:13 | 07:32 08:15 (1) | 06:39 | 05:55 | 05:32 | 05:39 | 06:07 | 06:39 07:57 (1) | 07:11 | 06:47 | 07:22
| 16:53 | 17:30 | 18:04     6    08:21 (1) | 19:39 | 20:12 | 20:40 | 20:45 | 20:19 | 19:32    13    08:10 (1) | 18:38 | 16:54 | 16:36

  9 | 07:35 | 07:12 | 07:30 08:09 (1) | 06:38 | 05:54 | 05:32 | 05:40 | 06:08 | 06:40 07:53 (1) | 07:12 | 06:49 | 07:23
| 16:54 | 17:32 | 19:05    17    08:26 (1) | 19:40 | 20:13 | 20:40 | 20:45 | 20:18 | 19:30    20    08:13 (1) | 18:36 | 16:53 | 16:36

 10 | 07:35 | 07:10 | 07:29 08:05 (1) | 06:36 | 05:53 | 05:32 | 05:41 | 06:09 | 06:41 07:50 (1) | 07:13 | 06:50 | 07:23
| 16:55 | 17:33 | 19:06    24    08:29 (1) | 19:41 | 20:14 | 20:41 | 20:44 | 20:17 | 19:28    25    08:15 (1) | 18:35 | 16:52 | 16:36

 11 | 07:34 | 07:09 | 07:27 08:03 (1) | 06:34 | 05:52 | 05:32 | 05:41 | 06:10 | 06:42 07:48 (1) | 07:14 | 06:51 | 07:24
| 16:56 | 17:34 | 19:07    27    08:30 (1) | 19:42 | 20:15 | 20:42 | 20:44 | 20:15 | 19:27    29    08:17 (1) | 18:33 | 16:51 | 16:36

 12 | 07:34 | 07:08 | 07:25 08:01 (1) | 06:33 | 05:51 | 05:31 | 05:42 | 06:11 | 06:43 07:46 (1) | 07:15 | 06:52 | 07:25
| 16:57 | 17:36 | 19:08    31    08:32 (1) | 19:43 | 20:16 | 20:42 | 20:43 | 20:14 | 19:25    32    08:18 (1) | 18:32 | 16:50 | 16:36

 13 | 07:34 | 07:07 | 07:24 07:59 (1) | 06:31 | 05:50 | 05:31 | 05:43 | 06:12 | 06:44 07:45 (1) | 07:16 | 06:54 | 07:26
| 16:58 | 17:37 | 19:10    34    08:33 (1) | 19:44 | 20:17 | 20:43 | 20:43 | 20:13 | 19:23    34    08:19 (1) | 18:30 | 16:49 | 16:36

 14 | 07:33 | 07:05 | 07:22 07:58 (1) | 06:30 | 05:49 | 05:31 | 05:44 | 06:13 | 06:45 07:43 (1) | 07:18 | 06:55 | 07:27
| 16:59 | 17:38 | 19:11    36    08:34 (1) | 19:45 | 20:18 | 20:43 | 20:42 | 20:11 | 19:21    37    08:20 (1) | 18:28 | 16:48 | 16:36

 15 | 07:33 | 07:04 | 07:20 07:57 (1) | 06:28 | 05:48 | 05:31 | 05:44 | 06:14 | 06:46 07:42 (1) | 07:19 | 06:56 | 07:27
| 17:00 | 17:39 | 19:12    38    08:35 (1) | 19:46 | 20:19 | 20:43 | 20:42 | 20:10 | 19:20    38    08:20 (1) | 18:27 | 16:47 | 16:37

 16 | 07:32 | 07:03 | 07:19 07:56 (1) | 06:26 | 05:47 | 05:31 | 05:45 | 06:15 | 06:48 07:41 (1) | 07:20 | 06:57 | 07:28
| 17:02 | 17:41 | 19:13    39    08:35 (1) | 19:47 | 20:20 | 20:44 | 20:41 | 20:08 | 19:18    40    08:21 (1) | 18:25 | 16:46 | 16:37

 17 | 07:32 | 07:01 | 07:17 07:54 (1) | 06:25 | 05:46 | 05:31 | 05:46 | 06:16 | 06:49 07:40 (1) | 07:21 | 06:58 | 07:29
| 17:03 | 17:42 | 19:14    41    08:35 (1) | 19:49 | 20:21 | 20:44 | 20:41 | 20:07 | 19:16    41    08:21 (1) | 18:24 | 16:45 | 16:37

 18 | 07:31 | 07:00 | 07:15 07:54 (1) | 06:23 | 05:45 | 05:31 | 05:47 | 06:17 | 06:50 07:39 (1) | 07:22 | 07:00 | 07:29
| 17:04 | 17:43 | 19:15    42    08:36 (1) | 19:50 | 20:22 | 20:45 | 20:40 | 20:05 | 19:14    42    08:21 (1) | 18:22 | 16:44 | 16:37

 19 | 07:31 | 06:58 | 07:13 07:53 (1) | 06:22 | 05:44 | 05:31 | 05:48 | 06:19 | 06:51 07:38 (1) | 07:23 | 07:01 | 07:30
| 17:05 | 17:44 | 19:16    43    08:36 (1) | 19:51 | 20:23 | 20:45 | 20:39 | 20:04 | 19:13    43    08:21 (1) | 18:21 | 16:44 | 16:38

 20 | 07:30 | 06:57 | 07:12 07:52 (1) | 06:20 | 05:43 | 05:32 | 05:49 | 06:20 | 06:52 07:38 (1) | 07:24 | 07:02 | 07:31
| 17:06 | 17:46 | 19:18    44    08:36 (1) | 19:52 | 20:24 | 20:45 | 20:38 | 20:02 | 19:11    43    08:21 (1) | 18:19 | 16:43 | 16:38

 21 | 07:30 | 06:55 | 07:10 07:52 (1) | 06:19 | 05:42 | 05:32 | 05:50 | 06:21 | 06:53 07:37 (1) | 07:26 | 07:03 | 07:31
| 17:08 | 17:47 | 19:19    43    08:35 (1) | 19:53 | 20:25 | 20:46 | 20:38 | 20:01 | 19:09    44    08:21 (1) | 18:18 | 16:42 | 16:39

 22 | 07:29 | 06:54 | 07:08 07:52 (1) | 06:17 | 05:41 | 05:32 | 05:50 | 06:22 | 06:54 07:37 (1) | 07:27 | 07:04 | 07:32
| 17:09 | 17:48 | 19:20    44    08:36 (1) | 19:54 | 20:26 | 20:46 | 20:37 | 19:59 | 19:07    44    08:21 (1) | 18:16 | 16:41 | 16:39

 23 | 07:28 | 06:53 | 07:07 07:51 (1) | 06:16 | 05:40 | 05:32 | 05:51 | 06:23 | 06:55 07:37 (1) | 07:28 | 07:06 | 07:32
| 17:10 | 17:49 | 19:21    44    08:35 (1) | 19:55 | 20:27 | 20:46 | 20:36 | 19:58 | 19:06    43    08:20 (1) | 18:15 | 16:41 | 16:40

 24 | 07:28 | 06:51 | 07:05 07:51 (1) | 06:14 | 05:40 | 05:32 | 05:52 | 06:24 | 06:56 07:37 (1) | 07:29 | 07:07 | 07:33
| 17:11 | 17:51 | 19:22    43    08:34 (1) | 19:56 | 20:28 | 20:46 | 20:35 | 19:56 | 19:04    43    08:20 (1) | 18:13 | 16:40 | 16:40

 25 | 07:27 | 06:50 | 07:03 07:51 (1) | 06:13 | 05:39 | 05:33 | 05:53 | 06:25 | 06:57 07:37 (1) | 07:30 | 07:08 | 07:33
| 17:13 | 17:52 | 19:23    42    08:33 (1) | 19:57 | 20:29 | 20:46 | 20:34 | 19:55 | 19:02    42    08:19 (1) | 18:12 | 16:40 | 16:41

 26 | 07:26 | 06:48 | 07:01 07:52 (1) | 06:11 | 05:38 | 05:33 | 05:54 | 06:26 | 06:58 07:37 (1) | 07:32 | 07:09 | 07:33
| 17:14 | 17:53 | 19:24    41    08:33 (1) | 19:58 | 20:30 | 20:46 | 20:33 | 19:53 | 19:00    41    08:18 (1) | 18:10 | 16:39 | 16:42

 27 | 07:25 | 06:46 | 07:00 07:52 (1) | 06:10 | 05:38 | 05:33 | 05:55 | 06:27 | 06:59 07:37 (1) | 07:33 | 07:10 | 07:34
| 17:15 | 17:54 | 19:25    40    08:32 (1) | 20:00 | 20:30 | 20:47 | 20:33 | 19:52 | 18:57    40    08:17 (1) | 18:09 | 16:39 | 16:42

 28 | 07:24 | 06:45 | 06:58 07:52 (1) | 06:08 | 05:37 | 05:34 | 05:56 | 06:28 | 07:00 07:37 (1) | 07:34 | 07:11 | 07:34
| 17:16 | 17:55 | 19:26    38    08:30 (1) | 20:01 | 20:31 | 20:47 | 20:32 | 19:50 | 18:55    39    08:16 (1) | 18:07 | 16:38 | 16:43

 29 | 07:23 | | 06:56 07:53 (1) | 06:07 | 05:36 | 05:34 | 05:57 | 06:29 | 07:01 07:38 (1) | 07:35 | 07:12 | 07:34
| 17:18 | | 19:28    37    08:30 (1) | 20:02 | 20:32 | 20:47 | 20:31 | 19:48 | 18:53    37    08:15 (1) | 18:06 | 16:38 | 16:44

 30 | 07:22 | | 06:55 07:53 (1) | 06:06 | 05:36 | 05:35 | 05:58 | 06:30 | 07:02 07:38 (1) | 07:36 | 07:14 | 07:35
| 17:19 | | 19:29    35    08:28 (1) | 20:03 | 20:33 | 20:47 | 20:30 | 19:47 | 18:52    35    08:13 (1) | 18:05 | 16:37 | 16:44

 31 | 07:22 | | 06:53 07:54 (1) | | 05:35 | | 05:59 | 06:31 | | 07:38 | | 07:35
| 17:20 | | 19:30    32    08:26 (1) | | 20:34 | | 20:28 | 19:45 | | 18:03 | | 16:45

Potential sun hours |   295 |   296 |   369 |   400 |   450 |   455 |   462 |   430 |   376 |   344 |   296 |   285
Total, worst case | | |   861 |    88 | | | | |   845 |   119 | |

Sun reduction | | |  0.50 |  0.53 | | | | |  0.58 |  0.49 | |
Oper. time red. | | |  0.80 |  0.80 | | | | |  0.80 |  0.80 | |

Wind dir. red. | | |  0.64 |  0.64 | | | | |  0.64 |  0.64 | |
Total reduction | | |  0.25 |  0.27 | | | | |  0.29 |  0.25 | |

Total, real | | |   217 |    23 | | | | |   246 |    30 | |
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121310_Kirkwood Wind-Energy Facility
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US-CEDAR RAPIDS, IA 52409
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Ted McCaslin / tmccaslin@hrgreen.com
Calculated:
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SHADOW - Calendar, graphical

A: Shadow  Receptor: 2.0 × 2.0  Azimuth: 40.0°  Slope: 90.0° (9)
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B: Shadow  Receptor: 2.0 × 2.0  Azimuth: 0.0°  Slope: 90.0° (10)
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C: Shadow  Receptor: 2.0 × 2.0  Azimuth: 0.0°  Slope: 90.0° (11)
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D: Shadow  Receptor: 2.0 × 2.0  Azimuth: 0.0°  Slope: 90.0° (12)
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E: Shadow  Receptor: 2.0 × 2.0  Azimuth: 0.0°  Slope: 90.0° (13)

Month
JanDecNovOctSepAugJulJunMayAprMarFebJan

T
im

e

8:00 PM
7:00 PM
6:00 PM
5:00 PM
4:00 PM
3:00 PM
2:00 PM
1:00 PM

12:00 PM
11:00 AM
10:00 AM

9:00 AM
8:00 AM
7:00 AM
6:00 AM

F: Shadow  Receptor: 2.0 × 2.0  Azimuth: 0.0°  Slope: 90.0° (14)
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WTGs

1: CLIPPER CW99 Liberty 2500 99.0 !O! hub: 80.0 m (3)
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SHADOW - Calendar, graphical

G: Shadow  Receptor: 2.0 × 2.0  Azimuth: 0.0°  Slope: 90.0° (15)
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H: Shadow  Receptor: 2.0 × 2.0  Azimuth: -180.0°  Slope: 90.0° (16)
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I: Shadow  Receptor: 2.0 × 2.0  Azimuth: -180.0°  Slope: 90.0° (17)
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J: Shadow  Receptor: 2.0 × 2.0  Azimuth: -180.0°  Slope: 90.0° (18)
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K: Shadow  Receptor: 2.0 × 2.0  Azimuth: -180.0°  Slope: 90.0° (19)
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L: Shadow  Receptor: 2.0 × 1.0  Azimuth: -180.0°  Slope: 90.0° (20)
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1: CLIPPER CW99 Liberty 2500 99.0 !O! hub: 80.0 m (3)
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SHADOW - Calendar per WTG, graphical
WTG: 1 - CLIPPER CW99 Liberty 2500 99.0 !O! hub: 80.0 m (3)

1: CLIPPER CW99 Liberty 2500 99.0 !O! hub: 80.0 m (3)
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A: Shadow Receptor: 2.0 × 2.0  Azimuth: 40.0°  Slope: 90.0° (9)
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SHADOW - Map
WTG: 1 - CLIPPER CW99 Liberty 2500 99.0 !O! hub: 80.0 m (3)
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Map:  , Print scale 1:20,000, Map center UTM NAD 83 Zone: 15  East: 611,880  North: 4,641,400
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Sound Analysis 
The WindPRO Version 2.7.473 DECIBEL extension model was used to model noise emissions 
and check if noise requirements are met at noise sensitive areas (NSAs) near the proposed 
Kirkwood Wind Energy Facility. The model setup and assumptions for the noise analysis are 
described below. Results are shown on the attached DECIBEL model report and GIS Figure. 
The turbine location, setup and type (Clipper CW99 Liberty 2500kW) from the Shadow Flicker 
analysis. 
 
The ISO 9613-2 General Attenuation of Sound During Propagation Outdoors noise calculation 
model was used for wind speeds 8.0 m/s, 10.0 m/s and 12.0 m/s.  The 8.0 m/s minimum wind 
speed model was selected as the lowest speed at which maximum sound power level is 
generated by the CW99 (107 dB +/- 2 dB), according to specifications forwarded by Clipper.  
The 107 dB sound power was used for all calculations.   
 
The ground attenuation factor was set at 0.0.  This assumes the ground is all hard surfaces 
during the winter months, when the least ground attenuation is expected.  (Note: A decrease of 
up to 7 dB(A) was modeled at NSAs when a 70% porous ground surface is assumed.)  The City 
of Cedar Rapids does not have a pure tone noise ordinance so a place holder pure tone penalty 
0.0 dB(A) was included in the model.  
 
Generic octave data and other noise data built into the SHADOW extension for the Clipper 
CW99 was used.  Clipper was contacted to obtain octave data but declined to release it for the 
purpose of this study.   
 
Six NSAs were drawn into the project maps. These include: Kirkwood Estates mobile home park 
north of the proposed turbine location (A), apartments north and west of the proposed turbine 
location (B, C, and E), single family homes west of the proposed turbine (D), and duplexes west 
of the proposed turbine location (F).  Noise level demands were set to be consistent with the 
City of Cedar Rapids nighttime demands for residences – 50 dB(A).  
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DECIBEL - Main Result

Noise calculation model:
 ISO 9613-2 General
Wind speed:
 8.0 m/s - 12.0 m/s, step 2.0 m/s
Ground attenuation:
 General, Ground factor: 0.0
Meteorological coefficient, C0:
 0.0 dB
Type of demand in calculation:
 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)
Noise values in calculation:
 All noise values are mean values (Lwa) (Normal)
Pure tones:
 Pure tone penalty are added to demand: 0.0 dB(A)
Height above ground level, when no value in NSA object:
 0.0 m Don't allow override of model height with height from NSA object
Deviation from "official" noise demands. Negative is more restrictive,
positive is less restrictive.:
 0.0 dB(A) Scale 1:25,000

New WTG Noise sensitive area

WTGs
UTM NAD83 Zone: 15 WTG type Noise data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Creator Name First LwaRef Last LwaRef Pure Octave
rated diameter height wind wind tones data

speed speed
UTM NAD83 Zone: 15 [m] [kW] [m] [m] [m/s] [dB(A)] [m/s] [dB(A)]

1 611,880 4,641,399 807.9 CLIPPER CW99 Liberty 2500... Yes CLIPPER CW99 Liberty-2,500 2,500 99.0 80.0 USER Max dB 8.0 107.0 12.0 107.0 No Generic *)
*)Notice: One or more noise data for this WTG is generic or input by user

Calculation Results

Sound Level
Noise sensitive area UTM NAD83 Zone: 15 Demands Sound Level Demands fulfilled ?
No. Name East North Z Imission height Max Noise Max From WTGs Noise

[m] [m] [dB(A)] [dB(A)]
A Kirkwood Estates 611,882 4,641,717 777.2 0.0 0.0 47.2 Yes
B Kirkwood Courts 611,798 4,641,719 793.6 0.0 0.0 46.9 Yes
C Apartments 611,304 4,641,755 785.3 0.0 0.0 40.2 Yes
D Single Family 611,379 4,641,304 787.5 0.0 0.0 43.0 Yes
E Multi-Family 611,385 4,641,257 818.9 0.0 0.0 43.0 Yes
F SingleFamily 611,373 4,641,468 781.0 0.0 0.0 42.9 Yes

Distances (m)
WTG

NSA 1
A 318
B 330
C 677
D 510
E 515
F 512
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DECIBEL - Detailed results
Noise calculation model: ISO 9613-2 General

Kirkwood Estates (A)

Demands WTG noise

Wind speed [m/s]
13121110987
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Sound Level
Wind speed Demands WTG noise Demands fulfilled ?

[m/s] [dB(A)] [dB(A)]
8.0 50.0 47.2 Yes
10.0 50.0 47.2 Yes
12.0 50.0 47.2 Yes

Kirkwood Courts (B)
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Sound Level
Wind speed Demands WTG noise Demands fulfilled ?

[m/s] [dB(A)] [dB(A)]
8.0 50.0 46.9 Yes
10.0 50.0 46.9 Yes
12.0 50.0 46.9 Yes

Apartments (C)
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Sound Level
Wind speed Demands WTG noise Demands fulfilled ?

[m/s] [dB(A)] [dB(A)]
8.0 50.0 40.2 Yes
10.0 50.0 40.2 Yes
12.0 50.0 40.2 Yes
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DECIBEL - Detailed results
Noise calculation model: ISO 9613-2 General

Single Family (D)

Demands WTG noise

Wind speed [m/s]
13121110987
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Sound Level
Wind speed Demands WTG noise Demands fulfilled ?

[m/s] [dB(A)] [dB(A)]
8.0 50.0 43.0 Yes
10.0 50.0 43.0 Yes
12.0 50.0 43.0 Yes

Multi-Family (E)

Demands WTG noise
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Wind speed Demands WTG noise Demands fulfilled ?

[m/s] [dB(A)] [dB(A)]
8.0 50.0 43.0 Yes
10.0 50.0 43.0 Yes
12.0 50.0 43.0 Yes

SingleFamily (F)
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[m/s] [dB(A)] [dB(A)]
8.0 50.0 42.9 Yes
10.0 50.0 42.9 Yes
12.0 50.0 42.9 Yes
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DECIBEL - Assumptions for noise calculation
Noise calculation model: ISO 9613-2 General

Noise calculation model:
 ISO 9613-2 General
Wind speed:
 8.0 m/s - 12.0 m/s, step 2.0 m/s
Ground attenuation:
 General, Ground factor: 0.0
Meteorological coefficient, C0:
 0.0 dB
Type of demand in calculation:
 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)
Noise values in calculation:
 All noise values are mean values (Lwa) (Normal)
Pure tones:
 Pure tone penalty are added to demand: 0.0 dB(A)
Height above ground level, when no value in NSA object:
 0.0 m Don't allow override of model height with height from NSA object
Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
 0.0 dB(A)
Octave data required
Air absorption

63 125 250 500 1,000 2,000 4,000 8,000
[db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km]

0.1 0.4 1.0 1.9 3.7 9.7 32.8 117.0

WTG: CLIPPER CW99 Liberty 2500 99.0 !O!
Noise: Max dB

Source Source/Date Creator Edited
Clipper 12/6/2010 USER 12/6/2010 5:17 PM

Octave data
Status Hub height Wind speed LwA,ref Pure tones 63 125 250 500 1000 2000 4000 8000

[m] [m/s] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
User value 80.0 8.0 107.0 No Generic data 88.6 95.6 99.0 101.6 101.4 98.5 93.7 84.2
User value 80.0 10.0 107.0 No Generic data 88.6 95.6 99.0 101.6 101.4 98.5 93.7 84.2
User value 80.0 12.0 107.0 No Generic data 88.6 95.6 99.0 101.6 101.4 98.5 93.7 84.2

NSA: Kirkwood Estates-A
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 

8.0 [m/s] 10.0 [m/s] 12.0 [m/s]
50.0 dB(A) 50.0 dB(A) 50.0 dB(A)

Distance demand: 0.0 m

NSA: Kirkwood Courts-B
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 

8.0 [m/s] 10.0 [m/s] 12.0 [m/s]
50.0 dB(A) 50.0 dB(A) 50.0 dB(A)

Distance demand: 0.0 m
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DECIBEL - Assumptions for noise calculation
Noise calculation model: ISO 9613-2 General

NSA: Apartments-C
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 

8.0 [m/s] 10.0 [m/s] 12.0 [m/s]
50.0 dB(A) 50.0 dB(A) 50.0 dB(A)

Distance demand: 0.0 m

NSA: Single Family-D
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 

8.0 [m/s] 10.0 [m/s] 12.0 [m/s]
50.0 dB(A) 50.0 dB(A) 50.0 dB(A)

Distance demand: 0.0 m

NSA: Multi-Family-E
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 

8.0 [m/s] 10.0 [m/s] 12.0 [m/s]
50.0 dB(A) 50.0 dB(A) 50.0 dB(A)

Distance demand: 0.0 m

NSA: SingleFamily-F
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 

8.0 [m/s] 10.0 [m/s] 12.0 [m/s]
50.0 dB(A) 50.0 dB(A) 50.0 dB(A)

Distance demand: 0.0 m
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DECIBEL - Map 8.0 m/s
Noise calculation model: ISO 9613-2 General

0 500 1000 1500 2000 m
Map:  , Print scale 1:40,000, Map center UTM NAD 83 Zone: 15  East: 611,880  North: 4,641,399

Noise calculation model: ISO 9613-2 General. Wind speed: 8.0 m/s
New WTG Noise sensitive area

Height above sea level from active line object
35.0 dB(A) 40.0 dB(A) 45.0 dB(A) 50.0 dB(A) 55.0 dB(A)

Noise [dB(A)]
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DECIBEL - Map 10.0 m/s
Noise calculation model: ISO 9613-2 General

0 500 1000 1500 2000 m
Map:  , Print scale 1:40,000, Map center UTM NAD 83 Zone: 15  East: 611,880  North: 4,641,399

Noise calculation model: ISO 9613-2 General. Wind speed: 10.0 m/s
New WTG Noise sensitive area

Height above sea level from active line object
35.0 dB(A) 40.0 dB(A) 45.0 dB(A) 50.0 dB(A) 55.0 dB(A)

Noise [dB(A)]
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DECIBEL - Map 12.0 m/s
Noise calculation model: ISO 9613-2 General

0 500 1000 1500 2000 m
Map:  , Print scale 1:40,000, Map center UTM NAD 83 Zone: 15  East: 611,880  North: 4,641,399

Noise calculation model: ISO 9613-2 General. Wind speed: 12.0 m/s
New WTG Noise sensitive area

Height above sea level from active line object
35.0 dB(A) 40.0 dB(A) 45.0 dB(A) 50.0 dB(A) 55.0 dB(A)

Noise [dB(A)]

0 - 34

35 - 39

40 - 44

45 - 49

50 - 54

55 - 100
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PROJECT DESCRIPTION 

The proposed facility includes a single 2.5MW wind turbine.  The proposed turbine and associated 
interconnect will be installed in early 2011.  The total height of the turbine is 427 feet above ground 
level.    The  proposed  turbine will  be  located  on  currently  vacant  land  in  the  north  half  of  the 
Kirkwood Community College Main Campus in Cedar Rapids, Iowa. 
 
PROJECT VISIBILITY, APPEARANCE AND LANDSCAPE CONTEXT 
The wind  turbine will be highly  visible. The proposed  turbine will be a prominent  feature  in  the 
landscape.   Land use near the proposed turbine  location  includes  institutional, commercial, office, 
residential and agricultural  land uses.   The  turbine  is  surrounded  to  the north, east and west by 
large deciduous trees and baseball and softball fields to the south.   The turbine will be one of the 
tallest features on the campus along with two approximately 400‐feet‐tall communication towers in 
the southwest part of the campus. 
 
The turbine will be situated on the Kirkwood Community College campus and  its presence will be 
consistent with the schools technical curriculum and renewable energy goals.  It is anticipated that 
the single turbine will be a landmark for the campus and help orient people both on and off of the 
campus to locations in the area. 
 
The  turbine  location  is  at  the  southern edge of Cedar Rapids.   Much of  the  surrounding  area  is 
developed or partially developed.  In addition to the two communication towers, two water towers, 
several  cellular  towers,  billboards,  and  overhead  utility  towers  are  present within  a mile  of  the 
proposed turbine.  The proposed turbine will be prominent and be unique in shape and motion, but 
it will not be the only large vertical structure in the landscape. 
 
SCENIC‐RESOURCE VALUES AND SENSITIVITY LEVELS 
The  project  area  is  experiencing  some  development  from  Cedar  Rapids  to  the  east,  west  and 
southwest.    It  is also  located  in  the  Iowa City/Cedar Rapids Tech Corridor.   The  turbine would be 
consistent with development in the tech corridor and help to anchor the college’s visual location as 
development surrounds the campus at the south edge of the Cedar Rapids. 
 
ASSESSMENT OF AESTHETIC IMPACTS 
Google Earth was used with a 3‐D plug‐in from WindPro 2.7 software to show the proposed turbine 
in a number of landscape positions within and around the campus and assess positive and negative 
aesthetic impacts.  See attached photos annotations detail from selected views. 
 
MITIGATION TECHNIQUES 
No mitigation for obstructed views or landscape setting disturbances is expected.   
 
DETERMINATION OF ACCEPTABILITY OR UNDUE AESTHETIC IMPACTS 
The proposed turbine site is located in a developed/developing area that is not known for its scenic 
or  cultural  significance.    The  turbine  will  not  be  visible  from  Palisades/Kapler  State  Park 
approximately 11 miles to the east or the Amana Colonies approximately 20 miles southeast; both 
nearby areas known for their scenic and cultural significance.  The proposed turbine location in the 
City/Cedar  Rapids  Tech  Corridor  and within  an  educational  facility make  the  turbine  acceptable 
visual impact at its proposed location. 



 
Community Training and Response Center.  The nearest classroom building to the turbine. 

 

 
View of turbine southwest edge of campus corner of Kirkwood Blvd SW and 76th Ave Drive SW 



 
The north entrance to Kirkwood Community College.  Turbine is prominent and not obstructed by 

trees.  Trees near the main entrance to the south would obstruct the turbine from view. 
 

 
View of the turbine from US Highway 30 west of Kirkwood Blvd. 

 



 
Looking north, the turbine and Kirkwood Hall 

 

 
Looking northwest, the turbine with Kirkwood Facilities building in forefront.  
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1. Introduction 
 
The use of wind energy, one of the oldest forms of harnessing a natural energy source, is now 
one of the world’s fastest growing alternative energy sources. The United States is committed to 
the use of wind energy, and over the next several years billions of dollars will be spent on wind 
power projects. However, as new wind turbine generators are installed around the country, it is 
important to note that they may pose an interference threat to existing microwave systems and 
broadcast stations licensed to operate in the United States.  
 
Wind turbines can interfere with microwave paths by physically blocking the line-of-sight 
between two microwave transmitters. Additionally, wind turbines have the potential to cause 
blockage and reflections (“ghosting”) to television reception. Blockage is caused by the physical 
presence of the turbines between the television station and the reception points. Ghosting is 
caused by multipath interference that occurs when a broadcast signal reflects off of a large 
reflective object—in this case a wind turbine—and arrives at a television receiver delayed in 
time from the signal that arrives via direct path. 
 
Many states and other jurisdictions recognize the need for regulations addressing interference 
to radio signal transmissions from the wind turbine installations. Specifically, local planning 
authorities typically require project developers to ensure wind turbines will not cause 
interference. In some cases they require developers to notify the telecommunication operators 
in the area of the proposed wind turbine installation. Other factors prompting developers to 
undertake proactive investigation into potential interference include the need to prevent legal 
and regulatory problems and the desire to promote goodwill within the community—a good 
neighbor approach. 
 
Comsearch has developed and maintains comprehensive technical databases containing 
information on licensed microwave networks throughout the United States. Microwave bands 
that may be affected by the installation of wind turbine facilities operate over a wide frequency 
range (900 MHz – 23 GHz). These systems are the telecommunication backbone of the country, 
providing long-distance and local telephone service, backhaul for cellular and personal 
communication service, data interconnects for mainframe computers and the Internet, network 
controls for utilities and railroads, and various video services. 
 
This report focuses on the potential impact of wind turbines on licensed non-federal government 
microwave systems.  Comsearch provides additional wind energy services, a description of 
which is available upon request. 
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2. Summary of Results  
 
An overall summary of results appears below. 
 
Project Information 

Name: Kirkwood Community College Wind Energy Facility 

County: Linn 

State: Iowa 

 

Total Microwave 
Paths 

Paths with 
Obstructions 

Total Turbines 
Turbine 

Obstructions 

5 0 1 0 

 
 
Methodology 
Our obstruction analysis was performed using Comsearch’s proprietary microwave database, 
which contains all non-government licensed paths from 0.9 - 23 GHz1.   First, we determined all 
microwave paths that intersect the area of interest2.  The area of interest was defined by the 
client and encompasses the planned turbine location.  Next, for each microwave path that 
intersected the project area, we calculated a Worst Case Fresnel Zone (WCFZ).  The mid-point 
of a full microwave path is the location where the widest (or worst case) Fresnel zone occurs. 
Fresnel zones were calculated for each path using the following formula.   
 
 

⎟
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⎞
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⎛

+
≅
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21
17.3

dd

dd

F
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Rn
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Where,  
   Rn =   Fresnel Zone radius at a specific point in the microwave path, meters 
   n =   Fresnel Zone number, 1  
   FGHz =   Frequency of microwave system, GHz   
   d1 =   Distance from antenna 1 to a specific point in the microwave path, kilometers    
   d2 =   Distance from antenna 2 to a specific point in the microwave path, kilometers 
 
For worst case Fresnel zone calculations, d1 = d2 
 
                                                           
1  Please note that this analysis does not include unlicensed microwave paths or federal government paths that are 
not registered with the FCC. 
 
2  We use FCC-licensed coordinates to determine which paths intersect the area of interest.  It is possible that as-built 
coordinates may differ slightly from those on the FCC license. 
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The calculated WCFZ radius, giving the linear path an area or swath, buffers each microwave 
path in the project area.  See the Tables and Figures section for a summary of paths and WCFZ 
distances.  In general, this is the two-dimensional area where the planned wind turbines should 
be avoided, if possible.  A depiction of the WCFZ overlaid on topographic basemaps can be 
found in the Tables and Figures section, and is also included on the enclosed CD3. 
 
Discussion of Potential Obstructions 
For this project, one turbine was considered in the analysis, with a blade diameter of 100 meters 
and turbine hub height of 80 meters. 
 
The proposed turbine was not found to have a potential conflict with the incumbent microwave 
paths.  

                                                           
3 The ESRI® shapefiles contained on the enclosed CD are in NAD 83 UTM Zone 15 projected coordinate system. 
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3. Tables and Figures 
 

 
Figure 1:  Area of Interest 
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Figure 2:  Microwave Paths that Intersect the Area of Interest 
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Figure 3:  Microwave Paths with WCFZ Buffers 
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ID Site Name 1 Site Name 2 Callsign 1 Callsign 2 Band Licensee 
WCFZ 

(m) 

1, 2 IOWA CITY E CEDAR RAPID WMK527 WLT331 Lower 6 GHz USCOC of Greater Iowa, Inc. 20.74 

3, 4 IOWA CITY HIAWATHA WMU692 RXONLY 2 GHz CEDAR RAPIDS TELEVISION COMPANY 40.70 

5 SIXTH ST KIRKWOOD CC WNEP502 RXONLY 23 GHz GRANTWOOD AREA EDUCATION 3.29 

 

Table 1:  Microwave Paths that Intersect the Area of Interest 
(See enclosed mw_geopl.xls for more information and 

GP_dict_matrix_description.xls for detailed field descriptions) 
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4. Contact Us 
 

For questions or information regarding the Licensed Microwave Report, contact:  

 

Contact person: Denise Finney 
Title:   Account Manager 
Company:  Comsearch 
Address:  19700 Janelia Farm Blvd., Ashburn, VA 20147 
Telephone:  703-726-5650 
Fax:   703-726-5595 
Email:   dfinney@comsearch.com 
Web site:  www.comsearch.com 
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July 2, 2010 
 
 
U.S. Army Corps of Engineers, Rock Island  
ATTN: Regulatory Branch  
Clock Tower Building  
Post Office Box 2004  
Rock Island, Illinois 61204-2004 
 
 
Re: Kirkwood Community College Wind Energy Facility Consulation 
 
Dear Regulatory: 
 
Kirkwood Community College in Cedar Rapids, Iowa is proposing the construction of a single 
2.5 megawatt wind turbine facility on the Kirkwood main campus.  Kirkwood is a recipient of 
State Energy Program (SEP) grant from the Iowa Office of Energy Independence (OEI) and 
United States Department of Energy (DOE).  Partial project funding for the proposed turbine is 
from this grant.   
 
HR Green, on behalf of Kirkwood, is requesting a preliminary jurisdictional determination for 
potential impacts to waters of the United States within the project Area of Potential Effect (APE) 
identified on the attached Figures 1-3.  USACE consultation is required as part of initial NEPA 
review for this project.  The project facility will include the turbine tower footprint, transformer at 
the base of the tower, and access road from Tower Rd SW adjacent to the proposed turbine 
site. 
 
 
Wetland Observations  
 
A review of the USGS quad map Cedar Rapids South shows the project area is adjacent to an 
unnamed perennial stream that is a tributary of Prairie Creek.  Elevations within the APE appear 
between 790 and 810 feet.  The project area is within the Upper Mississippi-Iowa-Skunk-
Wapsipinicon HUC8 watershed (#07080205).   
 
Mapped soils within the APE include a sliver 0.02 acre of hydric soil and 4.48 acres of non-
hydric soils.  A PEMA (Palustrine, Emergent, Temporary Flooded) NWI polygon appears 
approximately 100 feet west of the APE.   See Figure 2 for more detail.  
 
HR Green Project Scientist Ted McCaslin visited the project site on June 12, 2010.  No 
indications of inundation, saturation or hydrophytic vegetation were observed within the APE.  
Species observed within the project area include: Kentucky bluegrass (Poa praetensis), fescue 
(Festuca spp.), dandelion (Taraxacum officianale), white clover (Trifolium repens), common 
plantain (Plantago major) and crabgrass (Digitaria spp.). The project area appears to be in row 
crops in a 1960s aerial photograph (See Figure 3). 
 



July 2, 2010 
Page 2 of 2 

 

The adjacent stream shown on the USGS quad and the NWI polygon areas in Figures 1 & 2 
were investigated for wetland indicators.  A sand/silt substrate, narrow (3-5 feet wide) stream 
was observed at the mapped stream location and mature trees appear to have grown next to 
the stream adjacent to the project area.  The PEMA NWI polygon appeared completely forested 
during the site visit.   
 
Observed tree species included eastern cottonwood (Populus deltoides), silver maple (Acer 
saccharinum), boxelder (Acer negundo), white mulberry (Morus alba), black cherry (Prunus 
serotina),  and black willow (Salix nigra).  Forested wetlands may be present in this forest area.  
The forested areas are completely outside of the project APE. 
 
Conclusions 
No wetland indicators were observed within the APE during a preliminary review and site visit.  
A perennial stream and forested wetlands adjacent to the stream appear to the west of the APE.   
 
Please call me at 651-659-7708 or email tmccaslin@hrgreen.com if you have questions.  
 
 
Sincerely, 
HOWARD R. GREEN COMPANY 
 

 
 
Ted McCaslin 
Project Scientist 
 
Enclosures 
Figure 1 – USGS 1:24,000 Quadrangle Map of Project Area 
Figure 2 – Site Map with NWI & Soils Data 
Figure 3 – 1960s Aerial Photography 
Site Photos 
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Soils and NWI
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Map Unit 
Symbol Map Unit Name Hydric Soil? Drainage Class

Acres in 
APE

377B Dinsdale silty clay loam, 2 to 5 percent slopes No Moderately well drained 2.58
84 Clyde silty clay loam Yes Poorly drained 0.02

83C2 Kenyon loam, 5 to 9 percent slopes, moderately eroded No Moderately well drained 1.9
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FIGURE 3
1960s Aerial Photography
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