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Visual Assessment Summary
In response to Napa County Planning, Building, and Environmental Services' request to assess the
visibility of the American Canyon Solar Project (the “Project”) at 2180 American Canyon Road, American
Canyon, CA 94503 (the "Property") from American Canyon Road, the Renewable Properties team submits
the following visual assessment of the Project. As presented below, the Project is naturally screened
from the scenic roadway and not visible from American Canyon Road.
Napa County has designated American Canyon Road as a scenic roadway. The Napa County Code
considers American Canyon Road an "Arterial County Road," requiring a 42-foot setback from project
improvements. At its nearest point, the Project is over 600 feet from American Canyon Road. This
distance significantly exceeds the minimum setback requirements and minimizes the overall appearance
and optics of the Property itself, let alone the Project.
The Property has a natural vegetative barrier surrounding the periphery of the Project area. The elevation
of the Project's solar panels are approximately 6’ to 8’ in height, but the natural vegetative barrier runs
continuously parallel to American Canyon Road, ranging anywhere from 20’ to 50’ high from elevations
along the roadway. Due to the distance from the Project site to American Canyon Road and the
vegetative buffer surrounding the Property, the Project is not visible from American Canyon Road.
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Exhibit A: Project site aerial with Natural Vegetative Buffer

Natural Vegetative Buffer
Project
Site
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Exhibit B: Approaching the project from the west heading east along American
Canyon Road
Project Site

The project site is shielded from view by a natural vegetative barrier
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Exhibit C: Approaching the project from the west heading east along American
Canyon Road

Project Site

The project site is shielded from view by a natural vegetative barrier
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Exhibit D: Approaching the project entrance from the west

Project site

The project site is shielded by a natural vegetative barrier and not visible from the road approach
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Exhibit E: Approaching the project from the east heading west on American Canyon
Road

Project site

The project site is shielded from view by a natural vegetative barrier
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Exhibit F: Approaching the project from the east heading west on American Canyon
Road
Project site

The project site is significantly shielded from view by structures and vegetation
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Exhibit G: Approaching the project from the east heading west on American Canyon
Road
Project site

The project site is significantly shielded from view by topography and a vegetative barrier
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Exhibit H: Approaching the project from the east heading west on American Canyon
Road

The project site is significantly shielded from view by topography, distance and a vegetative barrier
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Exhibit I: Approaching the project from the east heading west on American Canyon
Road

The project site is significantly shielded from view by topography, distance and a vegetative barrier
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Conclusion
In conclusion, the Project is naturally shielded and buffered by various plants,
bushes and trees from American Canyon Road. This, in addition to the significant
distance from American Canyon Road to the Project area, provides that there are
no visual impacts from American Canyon Road.
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Executive Summary
Photovoltaic modules (aka solar panels) are designed to absorb, and thus not reflect, close to 100% of
the solar energy that strikes them. However, when sunlight strikes the glass front of a solar panel at a
glancing angle a significant portion of the solar radiation is reflected, which can potentially lead to
solar glare impacting a person, including pilots of landing aircraft. Thankfully, the conditions required
for a PV project to create hazardous glare rarely occurs.
In order to avoid construction of solar PV projects that could create a solar glare hazard for aircraft,
the Federal Aviation Administration (FAA) and Sandia National Laboratories partnered to develop a
software to calculate the potential for a PV project to create glare intense enough to be a hazard to
nearby airports. The software, called Solar Glare Hazard Analysis Tool (SGHAT), may also be used to
assess the potential for a PV project to cause solar glare for other viewers, such as vehicle drivers on
nearby roads and neighbors looking out of their windows.
The analysis presented in this report used a privately licensed version of the SGHAT software, called
ForgeSolar, to conduct a detailed site‐specific PV solar glare analysis of the American Canyon Solar
project. The software from ForgeSolar has been validated as effective for this type of solar glare
analysis. The software analysis
checks for the potential for low or
high intensity solar glare at every
minute of the year, at many user‐
defined observation points.
Specifically, the analysis of the
American Canyon Solar project
included nine observation points
along American Canyon road, six
observation points along Interstate‐
80, nine observation points at
nearby residential and non‐
residential buildings, and the final
Observation Points Analyzed in ForgeSolar, in Addition to the
two miles of the approach flight
Flight Paths at Napa County Airport (Not Shown, approximately
paths for the four runways at
4 miles to the NW); OP1 to OP9 on American Canyon Road and
Napa County Airport (see figure to
OP20 to OP25 on Interstate‐80
the right).
The software analysis found no glare of any intensity at any time during the year at any of the
analyzed locations. Furthermore, the software does not take into account obstructions between the
solar array and the observation location that block the line of sight between the PV array and the
observation location. At this site, several bands of thick, tall vegetation and some hills largely or fully
obstruct view of the proposed solar array for many of the analyzed locations. For example, view of the
proposed solar array appears to be totally blocked from American Canyon Road. This result of no glare
is to be expected because the project will use a single axis tracking system to support the solar panels,
which will keep the panels facing generally toward the sun which dramatically minimizes any solar
reflection and directs what little reflection there is upward.
June 1, 2018
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Background
At the request of Renewable Properties, LLC, I conducted an analysis of the potential for solar glare
impacts by the proposed 3 MWAC American Canyon solar facility. The study analyzed the potential for
glare impacts to nearby drivers, neighbors, and pilots approaching the Napa County Airport (KAPC).

Glare Impact Analysis
Intense glare can create a visual hazard. Every driver is
familiar with the type of glare shown in the photo to
the right of the view of an auto driver heading directly
into the rising or setting sun. Pilots often fly in the
direction of the sun and thus experience very intense
glare from the sun itself. Pilots also experience
distracting glare from a variety of objects on the
ground such as metal structures, bodies of water, and
bright lights. Consequently, pilots fly with sunglasses
and tinted visors to minimize this hazard. The
reflected glare produced by these objects is not nearly Figure 1: Glare coming directly from the Sun
as intense as direct sunlight. Reflections off of solar panels (aka PV modules) can also cause glare
visible to pilots. Due to the potential for this hazard, the Federal Aviation Administration (FAA) and
Sandia National Laboratories collaborated to create an online software tool, known as the Solar Glare
Hazard Analysis Tool, or SGHAT, to analyze solar photovoltaic projects for their potential to create
hazardous solar glare. After multiple years of free public availability access to the SGHAT tool was
ended and the SGHAT technology was licensed to a private company, ForgeSolar. ForgeSolar improved
upon the original SGHAT technology and offers a private solar glare hazard analysis tool. The analysis
presented in this report used the current professional ForgeSolar software.

Modeling the American Canyon Solar Facility
The models presented in this report used the default values for model variables that are not site
specific, such as PV modules with smooth glass without an exterior anti‐reflective coating (ARC) and
sun subtended angle of 9.3 milliradians. These default values are generally conservative, such as
assuming the modules will not have an ARC. This conservative approach means the results produced
by the SGHAT presents a worst‐case scenario. All of the model variables are visible in the ForgeSolar
results reports included in the Appendix A of this report.
Below are images of the American Canyon Solar site plan (Figure 2) and the American Canyon Solar
array as modeled in the SGHAT (Figure 3). The whole array consists of single axis trackers that tilt the
solar panels toward the east early in the morning and then slowly rotate the long north‐south rows of
solar panels to follow the sun’s path across the sky. The panels are totally horizontal (facing directly
upwards) when the sun reaches its highest point around the middle of the day and rotate as far as 60
degrees from horizontal at the start and end of the day. This tracking feature not only boosts
electricity production compared to a fixed‐tilt system, but it also dramatically reduces the potential for
solar glare impacts. Because the tracker keeps the panels facing in the general direction of the sun
there is very little reflection from the panels and any reflection is directed upward, away for potential
viewers of the reflected sunlight.
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Figure 2: Site Plan over an Aerial Photo

Figure 3: Solar Array location in SGHAT model

For all SGHAT models in this report, the solar array is modeled at a height of 5 feet, representing a
typical height for the surface of PV modules. Models were also run with array heights of 2 feet and 8
feet, representing the bottom and top of the array when tilted, as recommended in the SGHAT user
manual. The results of the 2‐ft and 8‐ft height models were exactly the same as the model with a 5‐
foot array height, so for simplicity only the 5‐foot array data is presented in this report.
It is vital to realize that while the software does take into account the topography of the site and the
actual land elevation of each observation point analyzed, the software does not take into account
visual obstructions between the solar array and the observer. This includes both topographical
barriers, such as a hill, and living or man‐made barriers such as a forest or building. Detailed analysis of
the visibility of the solar array from each observation point is not included in this report, although a
quick examination of the aerial 3‐D surface models reveals that most of the observation points
analyzed have their view of the solar array, and thus any glare it may produce, fully blocked by thick
and tall vegetation. A comprehensive line‐of‐sight study was not conducted as a part of this glare
study because the SGHAT found zero glare at every observation point analyzed.

Analysis of Potential Glare Impacts to Nearby Motorists
There are two roadways near this proposed project, American Canyon Road to the north of the project
and Interstate 80 to the east and south of the site. Interstate 80 is about 100 feet higher than the solar
site and has hills and barrier walls that limit west/south‐bound motorist’s views of the site and nearly
block all views of the array for an east/north‐bound motorist. American Canyon Road is at about the
same elevation as the solar site. The views from American Canyon Road in the vicinity of the proposed
site are obstructed by heavy vegetation between the roadway and the solar site. The following four
images from a 3‐D model of the site in Google Earth provide a sense of the views of the site from each
roadway. The four modeled views are from an elevated vantage point providing a much better view of
the solar site than a motorist would have.
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Figure 4. View From Directly South of the Site From Above I‐80. Green Area is a Simple, Elevated 3‐
D Model of the Array

Figure 5. View from Directly East of the Array on I‐80, View of 3‐D Model of Array and Terrain from a
Slightly Elevated Location
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Figure 6. Elevated View from directly North of the Site, across American Canyon Road, Showing
Heavy Vegetation Obstructing the View of the Proposed Solar Array From the Roadway

Figure 7. Elevated View from Directly West of the Site, Showing Heavy Vegetation Blocking the
View of the Proposed Solar Array from American Canyon Road
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Numerous observation points along each of these two nearby roadways (Figure 8 ) were analyzed for
glare from the proposed solar array. Each observation point was modeled as 5 feet from the ground,
to represent the height of a driver. The software checks for glare from 360 degrees around each
observation point, regardless of the direction of travel. Studies of pilots have shown that glare from
beyond 45 degrees from their direction of travel does not present any glare hazard, and it is
reasonable to assume that the same holds true for motor vehicle drivers as well.
The SGHAT results found no glare of any intensity during any minute of the year for any of the
observation points located on roadways.

Figure 8. Observation Points Analyzed in ForgeSolar; OP1 to OP9 on American Canyon Road and
OP20 to OP25 on Interstate‐80

Analysis of Residential and Commercial Neighbors
There are numerous buildings around the proposed solar array. Most of the buildings are non‐
residential, but there are a few homes nearby as well. Many of the closest buildings with the least
obstructed views of the proposed solar array were chosen for SGHAT analysis. The modeled locations
are shown in Figure 9 and Figure 10. Each observation point is modeled at 8 feet from grade to
represent floor level of 2 to 3 feet above grade plus a person’s eyes about 5 to 6 feet above the floor.
The SGHAT results found no glare of any intensity during any minute of the year for any of the
observation points located at buildings. The buildings that were not specifically analyzed either have a
fully obstructed view of the proposed solar array, or are located between modeled observation points
such that it is safe to assume that no glare will occur at these sites because glare would not occur at
these sites without also occurring to some degree at one of the modeled observation points.
June 1, 2018
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Figure 9. Residential and Non‐Residential Observation Points to the South and West of the Array
(OP10 to OP15)
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Figure 10. Residential and Non‐Residential Observation Points to the North and West of the Array
(OP16 to OP19)

Analysis of Napa County Airport
While FAA does not have jurisdiction to limit development outside of airport property and airspace,
they have provided guidance that they recommend that solar projects within 5 nautical miles of an
airport conduct a SGHAT analysis1.
This analysis modeled the potential for glare hazards for pilots on final approach to the Napa County
Airport, located about 4.6 miles (4.0 nautical miles) northwest of the proposed solar site (Figure 11).
Napa County Airport has four primary runways, Runway 18, 24, 36, and 9. The SGHAT examines the
last two miles of the landing approach to each runway. The analysis is limited to this portion of the
flight path because severe glare during the final approach has the potential to create a hazard for the
pilot, whereas severe glare earlier in the flight is not generally a significant hazard.
The SGHAT results found no glare of any intensity during any minute of the year for any of the four
runway flight paths.

1

FAA proposed this 5 nautical mile threshold in the stakeholder development process for the
Template Solar Development Ordinance for North Carolina in 2013. The 5 nautical mile threshold was
included in the consensus template ordinance and has been adopted by jurisdictions across North
Carolina (http://go.ncsu.edu/template‐solar‐ordinance)
June 1, 2018
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Figure 11. Location of Napa County Airport Runways (yellow lines) and Approach Flight Paths in
Relation to the American Canyon Project Site (lower right)

SGHAT Results
A glare analysis was performed for all of the observation points and flight paths described above. A
summary of results is presented in this section of the report and the full ForgeSolar‐generated report
in provided in Appendix A.
The SGHAT defines two intensities of glare, “green” and “yellow”. Green glare represents a “Low
Potential for Temporary After‐Image” and is about 1/1000th the intensity of looking directly into the
sun (based on Hazards Plot in the SGHAT User’s Manual2. According to the FAA Interim solar policy3,
which defines the requirements for solar projects constructed on airport property, glare classified in
this green range that is visible to pilots on their final approach is acceptable. In other words, any
amount of green glare is considered non‐hazardous. Yellow glare has a “Potential for Temporary After‐

2

https://share.sandia.gov/phlux/static/references/glint‐glare/SGHAT_Users_Manual_v2‐0_final.pdf
“Interim Policy for the FAA Review of Solar Energy System Projects on Federally Obligated Airports.”,
http://www.gpo.gov/fdsys/pkg/FR‐2013‐10‐23/pdf/2013‐24729.pdf

3
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Image”; such glare could affect the pilot’s ability so see clearly even after looking away from the glare.
The FAA Interim solar policy (only has authority for solar built on airports) does not allow solar arrays
that produce yellow glare visible to pilots on final approach to be built on airport property.
The SGHAT results found no glare of any intensity during any minute of the year for any of the four
runway flight paths or any of the 25 land‐based observation points.

Conclusion
The proposed American Canyon solar facility will not produce any glare impacts. ForgeSolar, a
detailed, proven solar glare hazard analysis software, was used to model the potential for the
proposed solar array to cause glare to approaching motorists, people at nearby buildings, and pilots
landing at a nearby airport. The software analysis found no glare of any intensity at any time during
the year at any of the analyzed locations. The proposed project will use a single axis tracking system to
support the solar panels, which will keep the panels facing generally toward the sun which
dramatically minimizes any solar reflection and directs what little reflection there is upward.
Furthermore, the software does not take into account obstructions between the solar array and each
observation location analyzed. At this site several bands of thick, tall vegetation obstruct view of the
proposed solar array for many of the analyzed locations. For example, view of the proposed solar
array from American Canyon Road appears to be fully obstructed and views from Interstate 80 are
partially obstructed.
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Appendix A: SGHAT/ForgeSolar Results Report
ForgeSolar Glare Analysis Report – Page 1 of 10
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ForgeSolar Glare Analysis Report – Page 2 of 10
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ForgeSolar Glare Analysis Report – Page 3 of 10
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ForgeSolar Glare Analysis Report – Page 4 of 10
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ForgeSolar Glare Analysis Report – Page 5 of 10
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ForgeSolar Glare Analysis Report – Page 6 of 10
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ForgeSolar Glare Analysis Report – Page 7 of 10
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ForgeSolar Glare Analysis Report – Page 8 of 10

June 1, 2018

19

Glare Impact Study of American Canyon Solar Facility
ForgeSolar Glare Analysis Report – Page 9 of 10
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ForgeSolar Glare Analysis Report – Page 10 of 10
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Appendix B: Thomas Cleveland’s CV
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