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SOLAR GLARE ANALYSIS 

Atwell, LLC (Atwell) has prepared this Solar Glare Analysis for Ranger Power, LLC (Ranger) regarding 
the proposed 150-megawatt solar energy generation facility, known as the Heartwood Solar Project 
(Project). Atwell used the ForgeSolar photovoltaic (PV) Planning and Glare analysis software, 
developed by Sandia National Laboratories for the U.S. Department of Energy, to assess potential 
for solar glint or glare from the project.1 The ForgeSolar glare analysis, provided in Attachment A, 
identified concentrated solar glint or glare directed toward or onto properties or roadways 
adjacent to the project. With the growing numbers of solar energy installations throughout the 
United States, glare from PV arrays have received increased attention as a real hazard for pilots, air-
traffic control personnel, motorists, and others. The ForgeSolar suite of tools provide a quantified 
assessment of:  

1. When and where glare will occur throughout the year for a prescribed solar installation;

2. Potential effects on the human eye at locations where glare occurs; and

3. Annual energy production from the PV system so that alternative designs can be compared.

ForgeSolar employs an interactive Google map where the user can quickly locate a site, draw an 
outline of the proposed PV array(s), and specify observer locations or paths. Latitude, longitude, 
and elevation are automatically queried from Google, providing necessary information for sun 
position and vector calculations. Additional information regarding the orientation and tilt of the PV 
panels, reflectance, environment, and ocular factors are entered by the user. 

If glare is found, the tool calculates the retinal irradiance and subtended angle (size/distance) of the 
glare source to predict potential ocular hazards ranging from temporary after-image to retinal 
burn. The results are presented in a simple, easy-to-interpret plot that specifies when glare will 
occur throughout the year, with color codes indicating the potential ocular hazard. The tool can 
also predict relative energy production while evaluating alternative designs, layouts, and locations 
to identify configurations that maximize energy production while mitigating the impacts of glare. 

FUNDAMENTALS 

Glint is typically defined as a momentary flash of bright light, often caused by a reflection off a 
moving source. A typical example of glint is a momentary solar reflection from a moving car. Glare 
is defined as a continuous source of bright light. Glare is generally associated with stationary 
objects, which, due to the slow relative movement of the sun, reflect sunlight for a longer duration. 

The difference between glint and glare is duration. Industry-standard glare analysis tools evaluate 
the occurrence of glare on a minute-by-minute basis; accordingly, they generally refer to solar 
hazards as 'glare'.  

The ocular impact of solar glare is quantified into three categories1: 

• Green - low potential to cause after-image (flash blindness)

• Yellow - potential to cause temporary after-image

• Red - potential to cause retinal burn (permanent eye damage)

These categories assume a typical blink response in the observer. Note that retinal burn is typically, 

1 Ho, Clifford K., and Cianan A. Sims, Julius E. Yellowhair (Sandia National Laboratories). 2016. Solar 
Glare Hazard Analysis Tool (SGHAT) User’s Manual v. 3.0.  
https://www.forgesolar.com/static/docs/SGHAT3-GlareGauge_user_manual_v1.pdf 
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not possible for PV glare since PV modules do not focus reflected sunlight.  

The ocular impact of glare is visualized with the Glare Hazard Plot and summarized for the entire 
project. The chart displays the ocular impact as a function of glare subtended source angle and 
retinal irradiance. Each minute of glare is displayed on the chart as a small circle in its respective 
hazard zone. For convenience, a reference point is provided which illustrates the hazard from 
viewing the sun without filtering, i.e. staring at the sun. Each plot includes predicted glare for one 
PV array and one receptor. The summary table identifies glare hazard for each PV array. 

The resting angle of single axis trackers determines how the PV modules are modeled when the sun 
is past the rotation limit (60 degrees), in the early morning and late afternoon. The module position 
is adjusted to the resting position when the sun's position would put it outside the module’s range 
of rotation. For example, at a resting angle of 50 degrees and rotation limit of 50 degrees, the 
modules lie flat in the morning until the sun reaches the position matching the 50-degree rotation. 
The modules are constantly rotating on the trackers throughout the day as it follows the sun from 
east to west. In the evening, once the sun moves past the corresponding 50-degree rotation 
position, the modules return to 0° again. This analysis usually represents the worst-case scenario 
for glare occurrence due to the sunlight glancing off the modules when they are flat, and the sun is 
low in the sky. 

RESULTS 

Atwell performed a glare analysis using ForgeSolar PV Planning and Glare analysis software on the 
proposed project. The glare analysis modeled was a single axis tracking system with a tracker 
resting angle equal to 52° which yielded glare to nearby properties or roadways. See Figure 1 below 
for the location and vicinity of the proposed project used in the analysis and Attachment A for 
detailed results. 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Project Location 
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HEARTWOOD SOLAR PROJECT, FAYETTE TOWNSHIP, 
MICHIGAN 

SITE PHOTOS FROM INDUSTRIAL PARKWAY AND DEAL 

PARKWAY, JONESVILLE, MICHIGAN 
 

 
Photo 1. Intersection of Industrial Parkway and Deal Parkway, facing southeast. Existing vegetation, 
structures, and topography.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 2. Intersection of Industrial Parkway and Deal Parkway, facing south. Existing vegetation and 

topography.  
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Photo 3. Intersection of Industrial Parkway and Deal Parkway, facing southwest. Existing vegetation and 

structures.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 4. Intersection of Industrial Parkway and Deal Parkway, facing west. Existing structures.  
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Photo 5. Southern portion of Deal Parkway, facing southeast. Existing vegetation and topography. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 6. Southern portion of Deal Parkway, facing southwest. Existing vegetation. 
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Photo 7. Industrial Parkway, approximately 300 feet east of intersection with Deal Parkway, facing 

southeast. Existing structures and vegetation.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 8. Industrial Parkway, approximately 300 feet east of intersection with Deal Parkway, facing south. 

Existing structure and vegetation.  
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Photo 10. Industrial Parkway, approximately 300 feet east of intersection with Deal Parkway, facing 

southeast. Existing vegetation.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 11. Industrial Parkway, approximately 325 feet of intersection, facing west. Existing structure and 

vegetation.  
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