
 Welcome to the  
BOEM-Oregon Science Exchange 

If you are having audio difficulties,  
please send us a chat message on WebEx. 

March 16, 2016  - 10:00 am 
Audio: call toll free 1-877-612-1641, passcode: 5729109 

We will begin shortly! 
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Dave Ball 

Pacific Region Marine Archaeologist 

 
Dave Ball is the Pacific Region Historic Preservation Officer 
and Regional Tribal Liaison for the U.S. Department of the 
Interior’s Bureau of Ocean Energy Management 
(BOEM).   Dave joined the BOEM Gulf of Mexico Region 
office in 1999 and transferred to the Pacific Region office in 
2010.  He received a Bachelor of Arts degree in 
anthropology from Sonoma State University in 1992 and a 
Master of Arts degree in anthropology from Florida State 
University in 1998.  Dave currently serves as an elected 
Officer for the Advisory Council on Underwater Archaeology, 
an international advisory organization supporting 
underwater cultural heritage preservation.  He has managed 
the important visual evaluations study for the Pacific Region. 
 
 



3 

 
Renewable Energy Visual Evaluations: 
Visual Impact Evaluation System for 

Offshore Renewable Energy  
(VIESORE)  

 
Argonne National Laboratory and  

Center for Advanced Spatial Technologies 
 
 
 

                                              Dave Ball 
                Pacific Region Historic Preservation Officer 

 
 

Bureau of Ocean Energy Management 



BOEM Information Need: 
A tool to assess the potential visual impacts 
associated with offshore wind energy 
projects. 

Renewable Energy Visual Evaluations 

“Visual impacts are defined as 
changes to the scenic attributes of 
the landscape brought about by the 
introduction of visual contrasts (e.g, 
development) and the associated 
changes in the human visual 
experience of the landscape.” 
 
From: Sullivan and Meyer (2014:17) Guide to Evaluating 
Visual Impact Assessment for Renewable Energy Projects 

http://visualimpact.anl.gov/npsguidance/ 
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http://visualimpact.anl.gov/npsguidance/


Renewable Energy Visual Evaluations 

The primary sources of visual contrast associated with operating offshore 
wind energy facilities include:  
• Vertical line contrasts associated with the wind turbine towers;  
• Color contrast from the white or light gray tower and blade structures, 

generally seen against a sky backdrop when viewed from shore but 
occasionally viewed against a water backdrop from elevated onshore 
locations;  

• Form contrast from the array as a whole;  
• Motion of the wind turbine blades;  
• Color contrast from aviation obstruction lighting at night; and  
• Color contrast from marine navigation lighting at night.  
From Sullivan and Meyer (2014:55) 

 

3 



System design 

SHP 

ArcGIS 10.1 
Script tools 

JPG 

Reports Renders 

Videos 

Input data 

ArcGIS 10.1 
friendly interface 

XML 

Log 

Log 

Log 

.vue 

XML 

te
m

pl
at

e 

HMTL 

.atm .mat 

pr
oj

ec
t 

Renewable Energy Visual Evaluations 
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Renewable Energy Visual Evaluations 

Import Digital Elevation Model (DEM) into ArcGIS 10.1 
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Renewable Energy Visual Evaluations 

Create Known Observation Points (KOPs) 
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Renewable Energy Visual Evaluations 

Add Wind Turbine Generator (WTG) locations 
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For demonstration 
purposes only 



Renewable Energy Visual Evaluations: VueGen Module 

VueGen Module: 
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Renewable Energy Visual Evaluations 

Rendering in Vue Infinite 
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Renewable Energy Visual Evaluations: Center Perspective 
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Renewable Energy Visual Evaluations: Left Perspective 
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Renewable Energy Visual Evaluations: Right Perspective 
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Renewable Energy Visual Evaluations 

The formula for calculating the horizontal field of view (FoV) is: 
 
 
Where: 
• 𝐹𝐹𝑜𝑜𝑉𝑉 is the horizontal field of view in degrees (54.4 degrees for VIESORE) 
• 𝑤𝑤 is the width of the image (or camera sensor in a digital camera; 36 
 millimeters for VIESORE) 
• 𝑓𝑓 is the lens focal length in millimeters (35 millimeters for VIESORE) 
• 𝑎𝑎𝑟𝑟𝑐𝑐𝑡𝑡𝑎𝑎𝑛𝑛 is a standard mathematical function, with the result expressed 
 in degrees 
The formula for calculating the correct viewing distance is: 
 
 
Where: 
• 𝑉𝑉 is the correct viewing distance 
• 𝑖𝑖 is the width of the displayed image 
• 𝐹𝐹𝑜𝑜𝑉𝑉 is the horizontal field of view in degrees 
• 𝑡𝑡𝑎𝑎𝑛𝑛 is a standard mathematical function 

𝑖𝑖 
2 𝑉𝑉 =   ⧸𝑡𝑡𝑎𝑎𝑛𝑛 𝐹𝐹𝑜𝑜𝑉𝑉 

2 

𝐹𝐹𝑜𝑜𝑉𝑉 = 2 arctan 𝑤𝑤 
2𝑓𝑓 
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Renewable Energy Visual Evaluations: Threshold Distances 

http://visualimpact.anl.gov/offshorevitd/ 14 

http://visualimpact.anl.gov/offshorevitd/


Renewable Energy Visual Evaluations: Threshold Distances 

Visual Impact Distance Analysis: 
11 Facilities (Irish Sea, North Sea,  
 Thames Estuary); 
29 Observation Points 
49 Daytime Observations; 
  6 Nighttime Observations 
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Renewable Energy Visual Evaluations: Threshold Distances 

http://visualimpact.anl.gov/offshorevitd/ 16 

http://visualimpact.anl.gov/offshorevitd/


Renewable Energy Visual Evaluations: Threshold Distances 

Offshore Wind Turbine Visibility and 
Visual Impact Threshold Distances: 

Online Databases 
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Renewable Energy Visual Evaluations: Threshold Distances 

 

Offshore Wind Turbine Visibility and 
Visual Impact Threshold Distances: 
Online Databases 
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Renewable Energy Visual Evaluations: Threshold Distances 
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Renewable Energy Visual Evaluations: Threshold Distances 
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Renewable Energy Visual Evaluations: Threshold Distances 
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Renewable Energy Visual Evaluations: Threshold Distances 
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Renewable Energy Visual Evaluations: Threshold Distances 
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Renewable Energy Visual Evaluations 

Dave Ball 
Pacific Region Historic Preservation Officer 

Bureau of Ocean Energy Management 
805-384-6340 

David.Ball@boem.gov 
 
 

For an overview of selected BOEM research informing 
renewable energy offshore Oregon, go to: 

www.boem.gov/Oregon 
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