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Conclusion

Collier's Engineering & Design (CED) performed an analysis on the array areas of the proposed solar
project site in Keenesburg, Weld County, CO Findings show that, with appropriate system settings, it
is unlikely that glare from the proposed solar project will be problematic in any manner to the
surrounding area.

The optimal resting angle of a tracker panel system can be key to reducing the amount of total
predicted glare from the project into the surrounding ground scenarios. The resting angle of a solar
system can be defined as the angle of rotation of panels when sun is outside tracking range and
backtracking rotation has settled.

Resting angles for the tracker panel system were set to 35 degrees as assigned by the owner of the
proposed project.

At a 35-degree resting angle no glare is predicted on the OPs and Routes around this
proposed project.

In the above graphic, Red Markers represent Observation Points and Turquoise Lines are
the roads in and around the proposed project area.

Keenesburg, CO
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The client also requested a review of how glare might or might not affect a landing strip owned by a
resident of the area. Per the FAA regulation standards, a 2-mile flightpath radius was studied.

If this was an FAA regulated airport, the proposed solar project would PASS the 2021 Policy.

More detail regarding this is included in the Results of this Study Section.

Keenesburg, CO
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A review of the Federal Aviation Administration’s (FAA) Denver area Visual Flight Rules (VFR) charts
shows no restricted airspace in or around the proposed project area (Keenesburg, CO).

e DU 1 v
Millilka 4943 /J . u] :

A review of Military Training Route (MTR) charts was performed utilizing an additional online
resource and the proposed project falls entirely OUTSIDE of known training route areas.

LS Hidim

........
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With appropriate system settings, it is unlikely that glare from the proposed solar project will be
problematic in any manner to the surrounding area. An in-depth explanation of the above
conclusion and the details of the full parameters of this study are found the pages that follow.

The above conclusion is arrived at by utilizing the worst-case scenario results provided by the
ForgeSolar software, and then manually layering back into each modeling scenario all real-world
factors in the area of the proposed site location.

Full technical reporting output by the ForgeSolar program is included in the Appendix of this report.

Sincerely,

Colliers Engineering & Design, Inc.
(DBA Maser Consulting)

Elizabeth Claire Myers, PMP

Project Manager, Electrical Engineering
Certified Glare Analyst through 5ims Industries

oo Lee Hill, PE, Colliers Engineering & Design (via email)

RAProjects\2023\230073004_Manhard_Colorado Glare Study'\230073004_Manhard_KeenesburgO0_GlareSnudy_35Restingange. doox
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Resources

Federal Aviation Administration - Publicly Available Visual Flight Rules (VFR) Charts
https:/fwww.faa.gov/air_traffic/flight info/aeronav/digital products/vir/

= Utilized to obtain FAA-approved VFR charts of the project area for inclusion and
consideration in this study.

U.5. Military Training Routes (MTRs) and buffers - May 4, 2018 (Last modified Oct 6, 2021)
Uploaded by South Atlantic Blueprint
https://salcc.databasin.org/datasets/4c81852be18444b997f8f860ee568C54/

= Utilized to obtain detail and graphic of Us-wide Military Training Routes and location specific
data for this study.

Ho, C. K., Ghanbari, C. M., and Diver, R. B., 2011, Methodology to Assess Potential Glint and Glare
Hazards From Concentrating Solar Power Plants: Analytical Models and Experimental
Validation, ASME |. Sol. Energy Eng., 133.

Solar Glare Hazard Analysis Tool (SGHAT) Technical Reference Manual

Keenesburg, CO
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Details of Glare Study
Methodology

(Source Information: https:/{forgesolar.com/help/#intro)

Collier's Engineering & Design (CED) offers staff specifically trained on glare analyses utilizing
ForgeSolar, a web-based interactive software that provides a quantified assessment of (1) when and
where glare is predicted to occur throughout the year for a prescribed solar installation, and (2)
potential effects on the human eye at locations where glare is predicted to occur. ForgeSolar is based
on the Solar Glare Hazard Analysis Tool ("SGHAT") licensed from Sandia National Laboratories.

These tools meet the FAA standards for glare analysis.

Determination of glare occurrence requires knowledge of the following: sun position, observer
location, and the tilt, orientation, location, extent, and optical properties of the modules in the solar
array. Vector algebra is then used to determine if glare is likely to be visible from the prescribed
observation points.

If glare is predicted, the software calculates the retinal irradiance and subtended angle
(size/distance) of the glare source to predict potential ocular hazards ranging from temporary after-
image to more severe possible retinal damage. These results are presented in a simple, easy-to-
interpret plot that specifies when glare is predicted to occur throughout the year, with color codes
indicating the potential ocular hazard.

Keenesburg, CO
Glare Study Results | October 3, 2023 Update 7
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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, or
“catching” something bright out of the corner of your eye.

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 categories (Ho, 2011):

1.

Green - Unproblematic shine. Low potential to cause after-image. This type of glare can be
compared to noticing something shiny in the distance.

Yellow - Potential to cause temporary after-
image (flash blindness). This type of glare is
much like sunrise and sunset glare for
drivers who struggle to find the perfect angle
for car visors so they can continue to
operate their vehicle safely while traveling
through areas of such glare.

d.

Standard levels of yellow glare can, for
the most part, be handled with relative
ease utilizing slatted fencing or local-
foliage landscape mitigation measures.
Only extremely high levels of this type of
glare (in the area of the chart to the right
labeled as “direct viewing of the sun”
which is uncommoen to find with PV
installations) would be considered an
insurmountable hurdle to a PV
installation of any size.

High levels/intensities and long
durations are different factors.

Potential for Permanent Eye

1.E+02 L S Damage (retinal burn) B
= S
= :\{.‘. .
E ¥ =

'\‘ e e e

5 E
= 1.E+00 = I\ dl\renh-lawhg

o 1 E01 [ " of sun

2 3 1 \I\ After-image
g 1602 ¢ : :
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1.E-04 E|  AMerdmage

1E-05 + ) :
. [subtended angle of sun

1 10 100 1000
Subtended Source Angle (mrad)

Figure 1 - From ForgeSolar website (sample glare
hazard plot defining ocular impact as function of retinal
irradiance and subtended source angle (Ho, 2071))

Red - Potential to cause retinal burn (permanent eye damage). PV modules do not focus
reflected sunlight and therefore retinal burn (RED glare) is typically not possible.
d. This is the ONLY type of glare that would be considered an insurmountable hurdle to a

PV installation of any size.

These categories assume a typical blink response in the observer.

Keenesburg, CO
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MNote that retinal burn is typically not possible for PV glare since PV modules do not focus
reflected sunlight. They are, in fact, designed to absorb as much sunlight as possible.

To further put glare into perspective, the following is presented.

YELLOW glare such as in the graphic to
the right could only be seen when
standing directly next to project panels
at the perfect angle whenthe sunisina
perfect place—indeed the point of a
photographer standing directly by these
panels and waiting for the perfect
moment to capture this image. Itis also
possible that the panels in the picture
shown do not have an anti-reflective
coating.

Jar
Sofar panel showing solar glare

GREEN glare, as illustrated directly to
the right, is the more common
occurrence with solar projects—a
noticeable shiny area (in the
northwest area) as compared to
panels where the sun is not quite in
perfect alignment yet.

Even so, the effect of this noticeable
shine to certain areas of the project
area is still seen from a relatively
close up vantage point and at the
optimal height this image was
captured, possibly by a drone. A
similarly sized project in the
distance, closer to the horizon of the photo would be unlikely to show even the levels of green glare
that the system in the foreground reflects.

Keenesburg, CO
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Executive Summary

The purpose of the glare study on the proposed solar project in Keenesburg, Weld County, CO is to
provide feedback regarding areas that may warrant closer examination in order to mitigate possible
problematic predicted glare to the businesses, residences, and roads surrounding the project area.

Information was provided by Manhard Consulting and their client in order to complete this study.
The project’s single-axis tracker panels were programmed to a O-degree tilt axis facing south at 180°
with a maximum tracking angle of 60-degrees, a resting angle of 35 degrees, and an assumed
midpoint height of 6-feet from the ground. It was further assumed that these panels are constructed
of Smooth Glass with an Anti-Reflective coating.

Twenty-eight (28) Observation Points were placed at different points around the site and
programmed to an average height of 5 and a half (5.5) feet to model someone standing in these
spots, and to a height of 15 feet to model a 5.5-foot person standing on the second floor of a
home/business with 8-foot ceilings and a 1.5-foot plenum space.

NOTE: Where buildings are obviously identifiable as single-story structures, only the 5.5-foot height
is programmed.

Twenty (20) Route Receptors were programmed for two-way traffic to heights of 4.5 feet and 8.5
feet, effectively representing the eyeline of an average person sitting on/in any vehicle from a bike to
a motorcycle, a standard car or SUV, through to the approximated seated height in the cab of an 18-
wheeler truck.

Keenesburg, CO
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While it is impossible to study every possible point and/or angle surrounding a photovoltaic (solar)
project, Collier's Engineering & Design (CED) has modeled the project and surrounding areas as best
as possible with the most likely points of concern.

When PV arrays are spread out over large and/or separated surface areas it may reduce the
accuracy of certain calculations. Glare calculations via ForgeSolar utilize the PV footprint centroid,
rather than the glare-spot location, due to analysis method limitations.

Additional analyses of total array sub-sections can generally provide more accurate information on
expected glare. In order to reduce possible flaws to the results of this analysis, CED will run an
overall glare map on smaller field sections to find cumulative glare readings and then, where
necessary. proceed to break down each area into individual parcels in order to properly estimate the
glare of each. In this way, we can ensure the most accurate possible resulits.

PV modules do not focus reflected sunlight and therefore retinal burn is typically not possible. They
are, in fact, designed to absorb as much sunlight as possible. Modern photovoltaic panels actually
cause less glare than standard home window glass; and research has shown that they reflect less
light than snow, white concrete and energy-efficient white rooftops.

Keenesburg, CO
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The YELLOW glare we are looking to identified with this study is much like sunrise and sunset glare
for drivers who struggle to find the perfect angle for car visors so they can continue to operate their
vehicle safely while traveling through areas of such glare. In general, photovoltaic panel systems of
any size produce some glare predominately during early sunrise and sunset throughout the Spring
through Fall months—although glare is possible throughout each day as well as throughout the
entire year.

After examining each point and then factoring in additionally recommended foliage, distance, and
elevation changes, points where predicted glare is blocked by natural obstructions were removed from
the listing of points to be examined more closely.

Finally, if any glare continues to be predicted in any area, this analyst will address the areas that
present the most possibility for likely glare.

ASSUMPTIONDS

= Times associated with glare are denoted in Standard time. For Daylight Savings, add one hour.*

= Glare analyses do not account for physical obstructions between reflectors and receptors. This
includes buildings, tree cover and geographic obstructions.

= Hazard zone boundaries shown in the Glare Hazard plot are an approximation and visual aid.
Actual ocular impact outcomes encompass a continuous, not discrete, spectrum.
Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may differ.
Glare vector plots are simplified representations of analysis data. Actual glare emanations and
results may differ.

Keenesburg, CO
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Results of this Study

RESULTS at 35 Degree Resting Angle

Tracking panels set to +/- 60 degrees with a mid-point axis of 6-feet high and a resting angle of 35
degrees. There are no noticeable naturally occurring local foliage obstructions.

Results of this scenario shows no glare.

Keenesburg, CO
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Summary of FAA-Level Flight Path Screening Results

Though there are no FAA local airports in the proposed project area, a local landing strip was
reviewed.

FEDERAL AVIATION ADMINISTRATION (FAA) SCREENS

An FAA-level glare analysis was performed and a report specific to this request can be found in
Appendix A of this report. Each operational flightpath was programmed with specified alignment,
glide path, and threshold crossing height.

Keenesburg, CO
Glare Study Results | October 3, 2023 Update 14



Colliers
L ]

Engineering
& Design

Analyses are run from threshold crossings to two miles out taking the pilot's visibility from the
cockpit into consideration. These visibility settings were programmed at a 30-degree maximum
downward viewing angle and a 50-degree azimuthal viewing angle. Threshold crossing heights of 25
feet were programmed for both approaches.

There is no air traffic control tower at this facility, however a theoretical tower at a height of 25 feet
was programmed.

Per the FAA's most recent 2021 policy regarding solar around airports, this project PASSES.

Glare Policy Adherence

The following table estimates the pelicy adherence of this glare analysts according to the 2021 U.S. Federal Aviation Administration Policy:
Review of Solar Energy System Projects on Federally-Obligated Airports
This policy may require the following criteria be met for solar energy systems on airport property:

» Mo glare of any kind for Air Traffic Control Tower(s) (*ATCT"} at cab height.

« Default analysis and observer characteristics, including 1-minuts time step.

ForgeSalar is not affiliated with the U5, FAA and does not represent or speak officially for the U.S. FAA, ForgeSolar cannot approve or deny

projects - results are informational only. Contact the relevant zirport and FAA district office for information on policy and requiraments.

COMPONENT STATUS DESCRIPTION
Analysis parameters PASS Analysis time interval and eye characteristics used are acceptable
ATCT(s) PASS Receptor(s) marked as ATCT do not receive glare

The complete updated FAA Policy can be read at: hitps./iwww federalreqister.gov/d/2021-09862

NOTE: ForgeSolar does not represent or speak officially for the FAA and cannot approve or deny projects.
Results are informational only.

On May 26, 2021, the Federal Aviation Administration updated their policies regarding the
installation of solar on and/or near regulated airports/airstrips.

While this policy of the Federal Aviation Administeration does not apply to solar energy systems on
airports that do not have an Air Traffic Control Tower (ATCT), airports that are not federally-
obligated, or solar energy systems not located on airport property—it does provide a high
benchmark to meet to ensure that proposed solar installations do not create glare that poses any
sort of safety hazard for pilots.

Keenesburg, CO
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The brief of this FAA policy update states:

“The Federal Aviation Administration (FAA) published a final policy aimed at ensuring that airport solar
projects don't create hazardous glare. The policy requires airports to measure the visual impact of such
projfects on pilots and air traffic control personnel.

The policy applies to proposed solar energy systems at federally obligated airports with control towers.
Federally obligated airports are public airports that have accepted federal assistance either in the form of
grants of property conveyances

As more airports invests in this technology for environmental and economic benefits, the FAA wants to
make sure that the reflection from the systems’ glass surfaces do not create a glare that poses a safety
hazard for pilots and air traffic controllers.

Under the final policy, airports are no longer required to submit the results of an ocular analysis to FAA.
Instead, the airport must file a Notice of Proposed Construction or Alteration Form 7460-1 that includes a
statement that the project will not cause any visual impact. The airport submits the form to the FAA for
review and approval.

The FAA relies on the airport to confirm via the form that it has sufficiently analyzed the potential for glint
and glare and determined there is no potential for ocular impact to the airport traffic control tower cab. If
any impacts are discovered after construction, the airport must mitigate the impact at its expense. The
airport may also face compliance action for failure to address visual impacts that create aviation safety
hazards. As such, the agency encourages an airport to conduct sufficient analysis before installing a solar
energy system.

The FAA is also withdrawing the recommended tool for measuring the ocular impact of potential glint and
glare effects on pilots and air traffic controllers.”

Additionally:

“Initially, FAA believed that solar energy systems could introduce a novel glint and glare effect to pilots on
final approach. FAA has subsequently concluded that in most cases, the glint and glare from solar energy
systems to pilots on final approach is similar to glint and glare pilots routinely experience from water
bodies, glass-facade buildings, parking lots, and similar features. However, FAA has continued to receive
reports of potential glint and glare from on-airport solar energy systems on personnel working in ATCT
cabs. Therefore, FAA has determined the scope of agency policy should be focused on the impact of on-
airport solar energy systems to federally-obligated towered airports, specifically the airport's ATCT cab.”

Keenesburg, CO
Glare Study Results | October 3, 2023 Update 18



Engineering
& Design

Appendix

Appendix A | Detailed Glare Study Result Reports

The following pages are the full reporting results delivered directly from ForgeSolar.
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FORGESOLAR GLARE ANALYSIS

Project: Keenesburg, CO
Site configuration: OCT23Edit FLIGHTPATHS Keenesburg 35Rest

Client: Manhard

Created 03 Oct, 2023
Updated 03 Oct, 2023
Time-step 1 minuta

Timezone offset UTC-T
Minimum sun altitude 0.0 dog
DNl peaks at 1,000.0 Wm?
Site ID 10213217085

Ocular transmission coafficlent 0.5
Pupil diameter 0.002 m

Eye focal length 0.017 m

Sun subtended angle 9.3 mrad

PV analysis methodology V2

Glare Policy Adherence

The following table estimates the policy adharenca of this glare analysis according to the 2021 1.5, Federal Aviation Administration Policy:
Review of Solar Energy System Projects on Federally-Obligated Alrports

This palicy may require the following criteria be met for solar energy systems on airport property:

= Mo glare of any kind for Air Traffic Control Tower(s} ("ATCT") at cab height.
+ Dwofault analysis and observer characteristics, including 1-minute time steq.

ForgeSolar is not affiliated with the U5, FAA and doaes not represent or speak officially for the U.S. FAA. ForgeSolar cannot approve or deny
projects - results are informational only. Contact the relevant airport ard FAA district office for informaticn cn pelicy and requiremants.

COMPONENT STATUS DESCRIPTION
Analysis parameters PASS Analysis time Interval and eye characteristics used are acceptable
ATCT(s) PASS Receptor(s) marked as ATCT do not receive glare

The referanced policy can be read at hitps//www_federalragister gow/d'2021-09862
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Component Data

This raport inciudes rasulfs for PV arays and Observation Point ("OF") recaptors marked as ATCTs. Components that are nof perfinent to the
policy, such as routas, Mght paths, and vertical surfaces, are exduded

PV Arrays

Mame: PV1

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orientation: 18007
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with AR coating

Reflactivity: Vary with sun

Slope error. correlate with matarial

Venex Latiude ()

40.007212
40008543
40.010121
40.1M 1666
40.012734
40.013622
40.014147
40.014460
40.014060
40.015250
40.015242
40.007146

=T - - N I - < IR - R - R - R

i O Ny
RERE=]

MName: PV10

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orientation: 180.0°
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Longfrude (%)

-104.414188
-104.412460
-104.411151
-104. 410421
-104.410099
-104.410807
-104.411945
-104.412686
-104.413168
-104.413132
-104.414402
-104.414455

Panel material: Smooth glass with AR coating

Reflectivity: Vary with sun

Slope error: correlate with matarial

Verex Latiwde (%)
1 40.028648
2 40028606
a 40.022418
4 40022481
‘_,.l-'
-HEEEE
“as FOrge f
TN

Longitude (%)

-104.385881
-104.376553
-104.376641
-104.386026

Ground elevation (f)

4852 22
4847 .58
4544 80
493813
434080
4933.57
4833.13
493049
4932 66
433074
483671
485219

Height above ground (f)

6.00
6.00
6.00
5.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

Total elevation (i)

4958 .22
4053.58
40850.80
484413
4055.80
4838.57
4838.13
4836.49
4838.66
4836.74
4842711
4858.19

Ground elevation (f)

4516.05
483419
4350.89
482534

Height abowe ground (f)

6.00
6.00
6.00
6.00

Total elevation ()

4822 .05
4840.19
4056.80
4831.24
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Mame: PV11

Axis tracking: Single-axis rofation
Backtracking: Shade-slope
Tracking axis orientation: 180.0°
Max tracking angle: 60.0°
Rasting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with
Reflectivity: Vary with sun

Slope error: correlate with material

Verex Latitude (%)

1 40028565

2 40020604

3 40.022425

4 40022435
Mame: PV12

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orientation: 18007
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with
Reflectivity: 0.1

AR coating

Longitude (%)

-104.367002
-104.376395
-104.376446
-104.367050

AR coating

Slope error. correlate with matarial

Verex Latiude (7}
1 40030349
2 40030402
a3 40.03686T7
4 40.036872
P
—mEEEEE

Az Forgesol

Longfrude (%)

-104.386032
-104.305297
-104.305211
-104.385847

Ground elevation (ft)

4907 B9
4933.60
4851.02
482022

Height abowe ground (f)

6.00
5.00
6.00
6.00

Total elevation (k)

4813.89
4039.60
4857.02
483522

Ground elevation (f)

4916.76
4917.15
4804 34
490225

Height above ground (f)

6.00
6.00
6.00
5.00

Total elevation (i)

4822 76
4823.15
4000.34
4008.25
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MName: PV2

Axis tracking: Single-axis rotation

Backtracking: Shade-slope

Tracking axis orientation: 180.0°

Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5

Rated power: -

Panel material: Smooth glass with AR coating
Reflactivity - Vary with sun
Slope error: corralate with matarial

Verex

=T = - B R - R ) B 7 T L ]

PR R R I DO O B Y
=omo W=D

Mame: PVZ A

Axis tracking: Single-axis rotation

Latitude ()

40.0078594
40.015265
40.015300
40.014047
40.014701
40.014536
40.014290
40013912
40.012172
40.012679
40.012104
40.011233
40.010460
40008326
40.008580
40.008176
400075920

Backtracking: Shade-slope

Tracking axis orientation: 18007

Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5

Rated power: -

Longitude (%)

-104.405144
-104.405116
-104.412203
-104.412508
-104.412401
-104.412208
-104.411328
-104. 410791
-104.410191
-104.400912
-104.410148
-104.410405
-104.410791
-104.411585
-104.412186
-104.412658
-104.413066

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun
Slope error: correlate with matarial

Verex

= W R =

L im
Fim

.
FargeSolar

Lathude ()

40.007855
40.015193
40015268
40007902

Longitude ()

-104.395843
-104.3057 07
-104.405080
-104.405136

Ground elevation (f)

484373
493536
4334.71
4832 53
483322
4933.26
484177
494604
434069
485420
4944 77
4841.03
4843 65
484688
484600
4840.81
4851.16

Height abowe ground (i)

6.00
6.00
6.00
6.00
5.00
5.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
5.00
6.00
6.00
6.00

Total elevation (f)

4848.73
4841.36
4840.71
4838.53
40839 22
483926
4847 7T
4052 94
4055.60
486020
4850.27
4847.03
4048 65
4052 88
4852.890
4855.61
4857 .16

Ground elevation (f)

4338.48
4918.02
4835.29
484373

Height above ground (f)

6.00
6.00
5.00
6.00

Total elevation (i)

4044 48
482402
4841 20
484873
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Mame: PV3

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orientation: 180.0°
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with AR coating

Reflactivity - Vary with sun

Slope error: corralate with matarial

Verex Lathude (%)

40.0007 08
40.007830
40.007911
40.007520
40.007081
40000695

[=F T ) B B L

MName: PV3 A

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orientation: 180.0°
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with
Reflactivity - Vary with sun

Longfude (%)

-104.405275
-104.405246
-104.413171
-104.413745
-104.414442
-104.414528

AR coating

Slope error: corralate with matarial

Verex Latiwude ()

1 40000701

2 40007848

a 40007882

4 40.000713
HEE

Longfude (%)

-104.305522
-104.385843
-104.405236
-104.405258

Ground elevation (f)

4961.83
4243.81
4850.51
435209
495402
4960.31

Height abowe ground (i)

6.00
6.00
6.00
6.00
5.00
5.00

Total elevation (f)

4067 B3
4048.81
4856.51
4058.00
4060.02
407531

Ground elevation (f)

494033
4338.48
484380
496200

Height abowe ground (i)

6.00
6.00
6.00
6.00

Total elevation (f)

485533
4044 .48
4048 80
4068.00
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MName: P4

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orlentation: 18007
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with AR coating
Reflactivity - Vary with sun

Slope error: corralate with matarial

Verex Latiwude () Longitude () Ground elevation (f) Height abowe ground (i) Total elevation (f)
1 40.015348 - 104 405030 4534 .06 6.0 494096
2 40022529 -104.405116 4024 47 600 483047
a 40.022511 - 104385620 451100 6.100 4817.00
4 40.015276 -104.305664 4518.89 6.100 402499

MName: PV5

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orlentation: 120.0°
Mazx tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity - Vary with sun

Slope error: corralate with matarial

Vernex Latiude (%) Longitude [°) Ground elevation (ft) Height above ground (f) Total elevation (f)
1 40022509 -104.305580 4911.06 6.00 4817.06
2 40022460 -104. 386035 452528 6.0 4831.28
a 40.015068 -104. 386083 4536.18 6.0 494218
4 40014897 -104.305581 4518.32 6.00 4024 .32

solar Page 6 of 15



Mame: PVE

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orlentation: 18007
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with AR coating

Reflactivity - Vary with sun

Slope error: corralate with matarial

Verex Lathude (%)

40.028653
40.028628
40.022479
40.022534
40.026128
40.026128
40.028546

= @ o b W R =

Mame: PVT

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orientation: 180.0°
Max tracking angle: 60.0°
Rasting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Longitude (%)

-104.305337
-104.386019
-104.386043
-104.383202
-104.393164
-104.305440
-104.395374

Panel material: Smooth glass with AR coating

Reflactivity: Vary with sun

Slope error: correlate with matarial

Verex Latiude (7}
1 40.015214
2 40008102
a 40008045
4 40014282
5 40.014257
5] 40.015194

o,

wulEEEE

“las Forges

Longfrude (%)

-104.414676
-104.414745
-104.423881
-104.423886
-104.422762
-104.422813

Ground elevation (f)

4918.04
491544
482528
432586
4927 40
4920.09
4318.04

Height abowe ground (i)

6.00
6.00
6.00
6.00
5.00
5.00
6.00

Total elevation (f)

4024.04
4821.44
4831.28
4831.86
4833.40
4026.00
482404

Ground elevation (f)

493609
4854.02
4964.68
4953.78
4851.11
4852 21

Height above ground (f)

6.00
6.00
6.00
5.00
6.00
6.00

Total elevation (i)

4842 80
4060.02
4070.68
4052.78
4857.11
4858 21
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Mame: PVA

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orlentation: 18007
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Panel material: Smooth glass with AR coating

Reflactivity - Vary with sun

Slope error: corralate with matarial

Verex Latiwude ()

1 40.022375

2 40.015084

a 40015067

4 40022457
MName: PVI

Axis tracking: Single-axis rotation
Backtracking: Shade-slope
Tracking axis orlentation: 120.0°
Max tracking angle: 60.0°
Resting angle: 35.0°

Ground Coverage Ratio: 0.5
Rated power: -

Longitude (%)

-104.376618
-104.376712
-104.386074
-104.385997

Panel material: Smooth glass with AR coating

Reflectivity - Vary with sun

Slope error: correlate with matarial

Vernex Latiude (%)
1 40022408
2 40022408
a 40.015235
4 40.015249
P
—mEEEEE

A ForgeSala

Longitude [~)

-104.376452
-104.367058
-104.367153
-104.376484

Ground elevation (f)

4351.06
4951.44
4336.15
432545

Height abowe ground (i)

6.00
6.00
6.00
6.00

Total elevation (f)

4057.06
4057 44
484215
4831.45

Ground elevation (f)

4851.14
492932
485624
4353.44

Height above ground (f)

6.00
6.00
6.00
6.00

Total elevation (f)

4057 14
4835.32
4862 24
4850 44
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Observation Point ATCT Receptors

Name D Latitude (%) Longitude (%) Elevarion (f) Height (F1)

1-ATCT 1 40.003647 -104.415400 4380.55 25.00

Map image of 1-ATCT

—uEEEE®
i Forge Page 9 of 15



Glare Analysis Results

Summary of Results wo glare predicted

PV Array

PV1

Pv10

Pv11

Pvi2

Pv9

Tikt

SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking

SA
tracking

Orient

o

SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
SA
tracking
8A
tracking
SA
tracking
BA
tracking
8A
tracking
SA
tracking
BA
tracking
8A
tracking

SA
tracking

Annual Green Glare

min
0

hr
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Annual Yellow Glare

0

hr
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Energy
KWh

Total annual giare received by each receptor; may inciude duplicate fmes of giare from muttiple reflective surfaces.

Receptor

1-ATCT

PV: PV1

1-ATCT

N
BT

S Forgesolor

Annual Green Glare

0

hr

0.0

0.0

Annual Yellow Glare
min hr
0 0.0
0 0.0
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PV1 and 1-ATCT

Recepior type: ATCT Obsarvation Point
Mo glare found

PV: PV10

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV10 and 1-ATCT

Recepior type: ATCT Cbsarvation Point
Mo glare found

PV: PV11

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV11 and 1-ATCT

Recepior typa: ATCT Obsarvation Point
Mo glare found

PV: PV12

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV12 and 1-ATCT

Recepior typa: ATCT Observation Point
Mo glare found

N
- .
-‘H;Fm‘ge Solar

Annual Yellow Glare
min hr
i) 0.0

Annual Yellow Glare
min hr
0 0.0

Annual Yellow Glare
min hr
0 0.0
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PV: PV2

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV2 and 1-ATCT

Recepior typa: ATCT Observation Point
Mo glare found

PV: PV2_A

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV2_A and 1-ATCT

Recepior type: ATCT Observation Point
Mo glare found

PV: PV3

Receptor Annual Green Glare
min hr

1-ATCT 0 0.0

PV3 and 1-ATCT

Becepior typa: ATCT Cbservation Point
Mo glare found

PV: PV3 A

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

N
- o
-‘H;Fmge S0l

Annual Yellow Glare

min hr
0 0.0
Annual Yellow Glare
min hr
0 0.0
Annual Yellow Glare
min hr
0 0.0

Annual Yellow Glare

min hr
0 0.0
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PV3_A and 1-ATCT

Recepior type: ATCT Obsarvation Point
Mo glare found

PV: PV4

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV4 and 1-ATCT

Recepior type: ATCT Cbsarvation Point
Mo glare found

PV: PV5

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV5 and 1-ATCT

Recepior typa: ATCT Obsarvation Point
Mo glare found

PV: PV6

Receptor Annual Green Glare

min hr

1-ATCT 0 0.0

PV6 and 1-ATCT

Recepior typa: ATCT Observation Point
Mo glare found

N
- .
-‘H;Fm‘ge Solar

Annual Yellow Glare
min hr
i) 0.0

Annual Yellow Glare
min hr
0 0.0

Annual Yellow Glare
min hr
0 0.0
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PV: PV7

Receptor Annual Green Glare Annual Yellow Glare

min hr min hr

1-ATCT 0 0.0 0 0.0

PV7 and 1-ATCT

Recepior typa: ATCT Observation Point
Mo glare found

PV: PV8

Receptor Annual Green Glare Annual Yellow Glare

min hr min hr

1-ATCT 0 0.0 0 0.0

PV8 and 1-ATCT

Recepior type: ATCT Observation Point
Mo glare found

PV: PVS

Receptor Annual Green Glare Annual Yellow Glare

min hr min hr

1-ATCT 0 0.0 0 0.0

PV9 and 1-ATCT

Becepior typa: ATCT Cbservation Point
Mo glare found

N
BT

:;E‘FDTQE Solar Page 14 of 15



Assumptions

"Green” glare is glare with low potantial to cause an after-image (flash biindness) when observed prior to a typical blink response time.
"Yellow™ glare is glare with potential to cause an after-image (flash blindness) when ocbsarvad prior to a typical blink response tima.

Times associated with glare are denoted in Standard time. For Daylight Savings, add one hour.

The algorithm does not figorously represant the detailed geometry of a system; detailed features such as gaps betwesn modules, variabla
height of tha PV array, and support struciures may impact actual glare results. However, wa have validated our models against several
systems, including a PV amray causing glare to the air-rraffic control tower at Manchaster- Boston Regional Airport and several sites in
Albuquerque, and the tool accurately predicted tha occumance and intensity of glare at different times and days of the year.

Sevearal V1 calculations utilize the PV array cantroid, rather than the actual glare spot location, due to algorithm imitations. This may affect
resuits for large PV footprints. Additional analyses of array sub-sections can provida additional information on expectad glare. This primarily
afiects V1 analyses of path receptors.

Random number computations are wilzed by various steps of the annual hazard analysis algorithm. Predicted minwtes of glare can vary
batween runs as a rasult. This limitation primarily affects analyses of Observation Point receplors, including ATCTs. NMote that the SGHAT
ForgaSolar methodology has always relied on an analytical, qualitative approach 1o accuralely daterming the overall hazard (i.e. greenvs.
yellow) of expected glare on an annual basis.

Thea analysis doas not automatically consider obstacles (either man-made or natural) betwean the chsarvation points and the prescribed solar
installation that may obstruct observed glare, such as rees, hills, buildings, efc.

The subtendad source angle (glare spot size) is constrainad by the PV array footprint s2e. Partitioning large arrays into smaller sections will
reduce the maximum potential subtended angle, potentially impacting results if actual glare spots ara karger than the sub-array size. Additional
analyses of the combined area of adjacent sub-arrays can provide more informaticn on potential glare hazards. (See previous point on related
limitations. )

The variabla diract normal irradiance (DN} feature (if selected) scales the user-prescribed peak DNI using a typical clear-day iradiance profile.
This profile has a lower DMI in the momings and evenings and a maximum at solar noon. The scaling uses a clear-day iradiance profile based
on a normalized time relative to sunrise, solar noon, and sunsat, which are prescribad by a sun-position algorithm and the latitude and longitude
obtained from Google maps. The actual DNI on any given day can be affected by cloud cover, atmospheric attenuation, and other
anvironmantal factors.

The ocular hazard predicted by the tool depends on a number of environmental, optical, and human factors, which can ba uncertain. We
provide input fields and typical ranges of values for these factors so that the user can vary these paramaters o sae if they have an impact on
the results. The spead of SGHAT allows expedited sensitivity and parametric analyses.

Tha system output calculation is a DNl-based approximation that assumes clear, sunny skies year-round. It should not be used in place of more
rigorous modeling meathods.

Hazard zone boundaries shown in tha Glare Hazard plot are an appraximation and visual aid based on aggregated research data. Actual ocular
impact outcomes encompass a continuous, not discrate, spectrum.

Glare locations displayed on recaptor plots are approximate. Actual glare-spot locations may differ.

Refar 1o the Help page at www.forgesolar.com/melpy for assumptions and limigations not listed here.

Default glare analysis parameters and cbsorver eye characteristics (for reference ondy):

= Analysis fime intarvalk 1 minute

» Ocular transmission coefficiant: 0.5

= Pupil diameter: 0.002 maters

+ Eye focal length: 0.017 matars

+ Sun subtendad angle: 9.3 milliradians

2016 @ Sims Industries d'bva ForgeSolar, All Rights Reserved.
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Keenesburg, CO

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

OCT23Edit_Keenesburg_35Rest_NoObstrctns

Client: Manhard

Created Oct 02, 2023
Updated Oct 03, 2023
Time-step 1 minute
Timezone offset UTC-7

Minimum sun altitude 0.0 deg

Site ID 102008.17085

Project type Advanced
Project status: active
Category 1 MW to 5 MW

Misc. Analysis Settings

DMI: varies (1,000.0 Wim*2 peak)
Oular transmission coefficient: 0.5

Pupil diameter: 0.002 m

Eye focal length: 0.017 m

Sun subtended angle: 9.3 mrad

Summary of Resultsno glare predicted!

PV Name

PV1
PV10
PV11
PV12
PV2
PV2_A
PV3
PV3_A
PV4
PV5
PV6
PV7
PV8
PV

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

Tilt

deg

SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking

Orientation

deg

SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking

"Green" Glare

PV Analysis Methodology: Version 2

Enhanced subtended angle calculation: On

o o Do o o o oo oo oooo
o o Do o o o oo oo oooo

"Yellow™ Glare

ForgeSolar

Energy Produced

kWh

1144


https://forgesolar.com/
https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

Component Data
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PV Array(s)
Total PV footprint area: 2,017.7 acres
Name: P\
Footprint area: 52.0 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation
2 s _Ede e deg deg ft ft ft

Tracking awis orientation: 180.0 deg

Maximum mﬁ:&: 60.0 deg 1 40007212 -104.414128 405222 6.00 405822

Resting angle:

Ground Coverage Ratio: 0.5 2 40.008543 -104.412460 4047.58 6.00 4853.58
3 40.010121 -14.411151 4344.80 G6.00 4250.80

Rated power: -

Panel material: Smooth glass with AR coating 4 40011568 104410421 4038.13 6.0 4844 13

Vary reflectivity with sun position? Yes 5 40012734 -104.410029 4040.00 6.00 405500

Comelate slope ermror with surface type? Yes o

Slope 343 h [i] 40.013622 104410807 4933 57 6.00 403857
T 40.014147 -104.411845 4933.13 6.00 4038.13
B 40.014460 -104.4126086 493048 6.00 403849
] 40.014B60 -104.413168 4932 56 6.00 4038.68
10 40.015250 -14.413132 483074 6.00 4036.74
i | 40.015242 -104.4 14402 493871 6.00 484271
12 40.007 146 -104.4 14455 485218 6.00 4B5B.19

MName: P10

Footprint area: 158.3 acres Vertex Latitude Longitude Ground elevation Height above ground Total elevation

Axis tracking: Single-axis rotation

Bm_ aﬂ"'_ﬂ: S‘_Bh 55'3139_ deg deg ft ft ft

Tracking axis orientation: 180.0 deg

Maximum hﬂt;ﬁg] :gr €0.0 deg 1 40020648  -104.385001 4016.05 £.00 402205

Resting angle:

Ground Coverage Ratio: 0.5 2 40.02B606 -104.375553 4834.18 6.00 484019
3 40.022418 -104.375641 4950.88 6.00 4@58.89

Rated power: -

Panel material: Smooth glass with AR coating 4 40022481 -104. 30506 4025.34 6.00 4331.34

Vary reflectivity with sun position? Yes
Comelate slope error with surface type? Yes
Slope error: 8.43 mrad

hitps-iforgesolar.comiprojects!1 708 5/configss 102006/
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MName: P11

Footprint area: 157.5 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

o S deg deg ft ft &

Tracking awis orientation: 180.0 deg

Maximum "W";'Eﬂnmi 0.0 deg 1 40020565  -104.367002 4007 89 B.00 FLIEY: ]

e 2 40020604  -104.376305 493360 6.00 4830.60
3 40.022425 -104.375446 4851.02 G6.00 4@57.02

Rated power: -

Panel material: Smooth glass with AR coating 4 40.022435 -104.367050 492922 6.00 4935.22

Vary reflectivity with sun position? Yes

Courelate slope ermor with surface type? Yes

Slope error: 8.43 mrad

MName: P12

Footprint area: 141.0 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Axis tracking: Single-axis rotation

i ' _ade e deg deg it ft iid

Tracking axis orientation: 180.0 deg

Maximum “‘ﬂ";'ﬁglmi 60.0 deg 1 40030348 -104.386032 4016.76 £.00 4022 78

e E'm'“'!' cdor: A 2 40030402 -104.305267 4917.15 6.00 402315
3 40.036867 -104.385211 4804.34 6.00 4900.34

Rated power: -

Panel material: Smooth glass with AR coating 4 40.D36ET2 -104. 355047 4002.25 6.0 4308 25

Vary reflectivity with sun position? Mo

Reflectivity: 0.1

Comrelate slope error with surface type? Yes
Slope error: 8.43 mrad

hitps-iforgesolar.comiprojects!1 708 5/configss 102006/
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Name: P\V2

Footprint area: 103.0 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Blzﬂaﬂn_g: Shali&sbpe deg deg ft f ft

Tracking awis orientation: 180.0 deg

Maximum hmll;lﬁunmuler 60.0 deg 1 40007884  -104.405144 404373 6.00 404073

e 2 40015265  -104.405116 403538 6.00 404138
3 40.015308 104412283 4034.71 6.0 4840.71

Rated power: -

Panel material: Smooth glass with AR coating 4 40014847 -104. 412508 403253 6.00 4038.53

Vary mﬂmwmﬂtf:h position? mﬂm 5 40014701 104412401 403322 6.00 4030 79

Comelate Sm Eror surface tm.

Slope 8,43 i i} 40014536 104412008 403326 6.00 4038.240
T 40.014280 -104 411328 404177 G.00 44777
B 40013812 104 410m81 4040 .84 G.00 4052 04
a 40013172 104410121 404069 6.00 4Q55.89
10 40012678 -104 408812 4054 20 6.00 4860.20
1 400012104 -104. 410148 4044 27 6.00 4B50.27
12 40.011233 -104. 410405 4041.03 6.0 4B47.03
13 400010460 -104. 410721 4043 65 6.0 4B40.85
14 40008326 -104 411585 404888 6.00 4Q52.88
15 40.00BEEE -104.412188 404850 6.00 405290
16 40.00B1TE -104.412658 404061 G.00 4B56.81
17 40007828 -104.413066 405116 G.00 4BET.18

HName: PV2_A

Footprint area: 160.8 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Auxis tracking: Single-axis rotation

Bm_ a:tm_g: S‘_HE 51“!39_ deg deg ft fit ft

Tracking awis orientation: 180.0 deg

Maximum h'wll;;un-ulx 60.0 deg 1 40007855  -104.205843 403842 6.00 4044 43

e i iin 2 40015103 -104.305707 4018.02 6.00 a4 02
3 40015268 -104 405080 403520 6.00 4841.29

Rated power: -

Panel material: Smooth glass with AR coating 4 40.007e02 -104 405136 404373 G.00 4848.73

Vary reflectivity with sun position? Yes

Comrelate slope error with surface type? Yes
Slope error: 8.43 mrad
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Name: P\V3

Footprint area: 154.3 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation
Axis tracking: Single-axis rotation

Backiracking: Shade-slope deg deg ft ft f

Tracking awis orientation: 180.0 deg

Maximum "W":'Eﬂni;g'!i 0.0 deg 1 40000708 -104.405275 4081.83 B.00 4057 83

Resting angle: 35.

Ground Coverage Ratio: 0.5 2 40.007BED -104 405246 4343.81 6.00 4848.81
3 40.007911 -104.413171 4850.51 G6.00 4@58.51

Rated power: -

Panel material: Smooth glass with AR coating 4 40.007520 -104.413745 4952.08 6.00 4@58.09

Vary mﬁechwtrmﬂrf:h position? ‘l"resWE!i 5 40007081  -104.414442 4054.02 6.00 4p60.02

Comelate slope emmor surface type?

Slope 8,43 i [i] 40.0006B5 -104.414528 498831 6.00 4875.31

Name: PV3_A

Footprint area: 157.1 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Axis tracking: Single-axis rotation

i g _ade e deg deg ft ft ft

Tracking axis orientation: 180.0 deg

Maximum "Wg'ﬁﬂnﬂi 60.0 deg 1 40000701  -104.385022 4040 33 £.00 495533

Resting angle: 35.

Ground Coverage Ratio: 0.5 2 40.007TE48 -104.385843 4038.48 6.00 4844 43
3 40.007BEZ -104 405236 4343.50 6.00 4848.80

Rated power: -

Panel material: Smooth glass with AR coating 4 40.000713 -104. 405258 4082.00 6.0 4BEE.00

Vary reflectivity with sun position? Yes

Comelate slope error with surface type? Yes
Slope error: 8.43 mrad
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Mame: P4

Footprint area: 150.3 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

o S deg deg ft t R

Tracking awis orientation: 180.0 deg

Maximum "“";'Eﬂn"ﬂ'ﬂi 0.0 deg 1 40015348 -104.405030 4034 98 £.00 494098

Bmur:dn Cm.zge. Ri';r 05 2 40.022528 -104 405118 4924.47 6.00 483047
3 40.022511 -104.385629 4811.00 G6.00 4817.00

Rated power: -

Panel material: Smooth glass with AR coating 4 40.015276 -104. 285664 4318.80 6.00 482489

Vary reflectivity with sun position? Yes

Courelate slope ermor with surface type? Yes

Slope error: 8.43 mrad

MName: PVS

Footprint area: 158.4 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Axis tracking: Single-axis rotation

Z e _ade e deg deg ft ft ft

Tracking axis orientation: 180.0 deg

Maximum '“"";‘5%"9'&1 60.0 deg 1 40077500 -104.305580 4011.08 6.00 4017.08

m“"'dﬂ CWH-?BE Rﬁ 05 2 40.022460 -104.386035 482528 6.00 4831.23
3 40.015068 -104.385083 4938.18 6.00 4842.18

Rated power: -

Panel material: Smooth glass with AR coating 4 40.014B87 -104.385581 4318.32 G6.00 492432

Vary reflectivity with sun position? Yes

Comelate slope error with surface type? Yes
Slope error: 8.43 mrad
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Mame: PVa

Footprint area: 137.9 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Reachirackmngy Shotk o deg deg ft i ft

Tracking awis orientation: 180.0 deg

Maximum "W";'Eﬂnmi 0.0 deg 1 40020653 -104.385337 4016.04 B.00 4024 14

i c’w""'!" e 2 40020828 -104.386018 491544 6.00 400144
3 40022470 -104.386043 4072528 6.00 4031.28

Rated power: -

Panel material: Smooth glass with AR coating 4 40022534 104303200 4005.85 6.00 4031.38

Vary mﬂmwmﬂtf:h position? mﬂm g 40026128 -104.300164 4027 40 6.00 4033 40

Comrelate Sm BITor surface =

Shope e type [} 40026128 -104.305440 4020.00 6.00 4076.00
7 40020546 104305374 4013.04 6.00 400404

Mame: P\T

Footprint area: 150.9 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Axis tracking: Single-axis rotation

2 e _ade e deg deg ft ft ft

Tracking axis orientation: 180.0 deg

Maximum “‘ﬂ";'ﬁglmi 60.0 deg 1 40015214  -104.414676 4036.90 £.00 4042 00

e E'm'“'!' cdor: A 2 40008102 -104.414745 405402 6.00 460,02
3 40008045  -104.423881 4064 68 6.00 4070.88

Rated power: -

Panel material: Smooth glass with AR coating 4 40.014282 -104 423886 405378 6.00 425078

Vary reflectivity with sun position? Yes 5 40014257  -104.422702 485111 6.00 4B57.11

Cormyehiale Rogee ot e bkl T Rypie? Yee; & 40015104 104422813 405221 .00 485821

Slope error: 8.43 mrad
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Mame: PV3

Footprint area: 161.2 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

o S deg deg ft ft &

Tracking awis orientation: 180.0 deg

Maximum "W";'Eﬂnmi 0.0 deg 1 40022375 -1D4.376618 4051.06 B.00 495708

i c’w""'!" e 2 40015084 104 376712 405144 6.00 405744
3 40.015067 -104.386074 4838.15 G6.00 434215

Rated power: -

Panel material: Smooth glass with AR coating 4 40.022457 -104. 385007 402545 6.00 4931.45

Vary reflectivity with sun position? Yes

Courelate slope ermor with surface type? Yes

Slope error: 8.43 mrad

MName: PO

Footprint area: 157.2 acres Vertex Latitude Longitude Ground elevation Height abowve ground Total elevation

Axis tracking: Single-axis rotation

i ' _ade e deg deg it ft iid

Tracking axis orientation: 180.0 deg

Maximum “‘ﬂ";'ﬁglmi 60.0 deg 1 40022408 -104.376452 4051.14 £.00 4057 14

e E'm'“'!' cdor: A 2 40022408 -104.367050 48203 6.00 403532
3 40.015235 -104.367153 4958.24 6.00 462.24

Rated power: -

Panel material: Smooth glass with AR coating 4 40015248 -104.376484 4053.44 6.0 4050 44

Vary reflectivity with sun position? Yes

Comelate slope error with surface type? Yes
Slope error: 8.43 mrad
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Route Receptor(s)

Name: Route 1
Route type Two-way
View angle: 50.0 deg

Mame: Route 10
Route type Teo-way
View angle: 50.0 deg

Name: Route 11
Route type Teo-way
View angle: 50.0 deg

Name: Route 12

Route type Two-way
View angle: 50.0 deg

hitps:/fforgesolar.com/projects/1 7085/configs/ 102006/
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Vertex  Latitude

deg

1 40.02p008
2 40.015181

1 40.015402

Vertex  Latitude

deg

1 40.015217
2 40.000753

2 40.015233

-104. 357657
-104.357658

Longitude

deg

-104.414474
-104.414335

-104.433454
-104. 433454

-104.433303
-1 433260

Ground elevation

488520
4921.87

Ground elevation

4036.18
402535

Ground elevation

4085.42
4088.81

Ground elevation

408000
4085.54

Height abowve ground

4.50
4.50

Height abowve ground

B.50
B.50

Height abowve ground

4.50
4.50

Height above ground

B.50
B.5D

Total elevation

4888.70
492637

Total elevation

4844 83
493385

Total elevation

496002
499331

Total elevation

4908 40
4974.04

10044
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MName: Route 13
Route type Teo-way
View angle: 50.0 deg

Name: Route 14

Route type Two-way
View angle: 50.0 deg

MName: Route 15
Route type Two-way
View angle: 50.0 deg

Mame: Route 16
Route type Two-way
View angle: 50.0 deg
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40.015301
2 40.008014

1 40.008020
2 40.015203

1 40.007061
2 40.000503

40.000601

Longitude

deg

-104.414538
-104. 414605

-104.414585
-14. 414408

-104.4 14603
-104.414670

-104.414630
-104.414583

Ground elevation

4036.80
4054.48

Ground elevation

4954 36
4038.78

Ground elevation

4054 .52
40680.24

Ground elevation

4080.36
4054.40

Height abowve ground

ft

4.50
4.50

Height above ground

B.50
B.5D

Height abowve ground

4.50
4.50

Height abowve ground

B.50
B.50

Total elevation

4841.30
4858 03

Total elevation

496288
4984523

Total elevation

4859.02
4973.84

Total elevation

4977.88
4962.00

11444
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Name: Route 17

Route type Teo-way
View angle: 50.0 deg

Name: Route 18

Route type Two-way
View angle: 50.0 deg
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Vertex  Latitude

deg
0011347
2 40.DDS7EE
3 40000746

deg
1 40.000762
2 40.DD57E2
3 40011237

Vertex  Latitude

deg

1 40.015154
2 40.015214

Vertex  Latitude

deg

40.015188
2 40.02p004

Longitude

deg

-104 376067
-14.376T13
-104. 376847

-14.376745
-104. 376004
-1 2376003

-104. 376486
-104.358022

-104. 257629
-104. 357576

Ground elevation

4853.83
4057 06

Ground elevation

4972.78
4057.08
4853.91

Ground elevation

4853.40
4023.85

Ground elevation

4821.70
4885.27

Height abowve ground

ft

4.50
4.50
4.50

Height above ground

B.50
B.5D
B.5D

Height abowve ground

4.50
4.50

Height abowve ground

B.50
B.50

Total elevation

4858.13
4062 48
4977.30

Total elevation

4881.28
406648
4052 41

Total elevation

4857.80
492816

Total elevation

4930.20
489377

12644
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Mame: Route 20
Route type Teo-way
View angle: 50.0 deg

Name: Route 3

Route type Two-way
View angle: 50.0 deg

MName: Route 4
Route type Two-way
View angle: 50.0 deg

Mame: Route 5
Route type Two-way
View angle: 50.0 deg
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Vertex  Latitude

deg

40.015167
2 40.015127

1 40.012660

1 40.033285
2 40.012654

40.036030
2 40.030201

Longitude

deg

-104. 2580022
-104. 376488

-104. 376630
-104. 376467

-104.376432
-104. 376607

-104. 205379
-104.305433

Ground elevation

482371
4853.40

Ground elevation

40950.62
4028.48

Ground elevation

4026.45

Ground elevation

48083.58
491863

Height abowve ground

ft

B.50
B.50

Height above ground

4.50
4.50

Height abowve ground

B.50
B.50

Height abowve ground

4.50
4.50

Total elevation

4932 .21
4961.00

Total elevation

4855.12
4830.03

Total elevation

493485
485032

Total elevation

4808.03
4923.13

13044
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Name: Route &

Route type Teo-way
View angle: 50.0 deg

Name: Route 7

Route type Two-way
View angle: 50.0 deg

Route type Two-way
View angle: 50.0 deg

Mame: Route O
Route type Two-way
View angle: 50.0 deg

hitps-iforgesolar.comiprojects!1 708 5/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

40.036034
2 40.030100

1 40.024656

1 40.02p604

40.028736
2 40.015422

Longitude

deg

-104. 305332
-104. 305304

-104. 285618
-104.305475

-104. 205443
-104.305069

-104.414304
-104.414528

Ground elevation

488410
4818.52

Ground elevation

48721.28
4018.35

Ground elevation

4018.27
4821.82

Ground elevation

482521

Height abowve ground

ft

B.50
B.50

Height above ground

4.50
4.50

Height abowve ground

B.50
B.50

Height abowve ground

4.50
4.50

Total elevation

480280
4927.02

Total elevation

4925.78
4922 85

Total elevation

492677
4930.12

Total elevation

492071
4840.50

14444
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Discrete Observation Receptors

Number

oF1
oF2
oF3
OF 4
OoF 5
OoF&
oPT
oFg
oFa
OF 10
oF 1
0oF 12
oF 12
OF 14
OF 15
OF 18
o117
oF 18
OoF 12
OF 20
oF 21
oF 22
oF 23
OF 24
OF 25
OF 26
oP 7
OF 28

Latitude

deg

40.024283
40.024554
40.017010
40.017058
40.003511
40.003068
40.003364
40.003400
40.003064
40.003707
40.026765
40.027052
40.030281
40.030244
40.030942
40.030921
40.031932
40.032250
40.032015
40.032288
40.014950
40.014827
40.014337
40.014503
40.014381
40.014040
40.014441
40.014833

Longitude

deg

-104.3B4770
-104.304603
-104.363212
-104. 363247
-104.415044
-104.415032
-104.414855
-104.414855
-104.415660
-104.415850
-104. 404619
-104. 404623
-104.404182
-104. 404102
-14. 404165
-104.404168
-104. 402436
-104. 402356
-104.415550
-104.415638
-104.422832
-104. 422807
-104.4234144
-104. 4234346
-104. 423613
-104.423614
-104.423582
-104.423562
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Ground elevation

4026.32
4830.80
404164
4040.88
4081.44
4080.42
4080.04
4081.00
4977.30
4077 .47
482316
4825.19
4917.13
4918.37
4014.73
4815.01
4002 .57
4901174
4022 47
402411
4087 46
408478
4067.30
4062.80
4854.13
4054 .55
4052 56
4053.78

Height abowve ground

5.50
15.00
5.50
15.00
5.50
5.50
5.50
5.50
5.50
5.50
5.50
15.00
5.50
15.00
5.50
15.00
5.50
15.00
5.50
15.00
5.50
15.00
5.50
15.00
5.00
15.00
5.50
15.00

Total Elevation

4931.82
4845.80
484714
4855.83
408604
488500
4885 54
4886.50
4882.80
4882 07
492868
4840.19
4922 83
493337
4920.23
4830.01
4908.07
402674
492797
4038.1
4972.06
4970.78
4972.80
4977.89
4850.13
4980 .55
485806
496878

15044
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OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Summary of PV Glare Analysis
PV configuration and tofal predicted glare

PV Name

P
P10
P11
P12
P2

PVZ_A

PV3

PV3_A

P4
PW3
PWVE
PWT
P
P

Tilt

deg

SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking
SA tracking

Orientation

deg

SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking
SA fracking

PV & Receptor Analysis Results

Results for each PV amay and recepfor

PV1

no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

"Green" Glare

o o o0 o0ooo oo oo o ooo

"Yellow"™ Glare

[ == = R = (RN o B s Y o R o B o Y o (Y s R s [ o R o R e

Energy Produced

kWh

Data File
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Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OFP 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/
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Green glare (min)

0O 0 0 00 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

Yellow glare (min)

0O 0 0 00 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

17i44
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PV10 no glare found
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Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OFP 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/
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Green glare (min)

0O 0 0 00 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

Yellow glare (min)

0O 0 0 00 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

19/44
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PV11 no glare found
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Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OFP 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/
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Green glare (min)

0O 0 0 00 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

Yellow glare (min)

0O 0 0 00 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

21044
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PV12 no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/
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Component Green glare (min) Yellow glare (min)
OP: 0P 1 0 0
Op: OP 2 0 0
OP: OP 3 0 0
OP: OP 4 0 0
OP: OP 5 0 0
OP: OP B 0 0
OP:OP T 0 0
OP: OP 8 0 0
OP: 0P 9 0 0
OP: OP 10 0 0
OP: 0P 11 0 0
Op: OP 12 0 0
OP: OP 13 0 0
OP: OP 14 0 0
OP: OP 15 0 0
OP: OP 16 0 0
OP: OP 17 0 0
OP: OP 18 0 0
OP: OP 19 0 0
OP: OP 20 0 0
OP: OP 21 0 0
Op: Op 22 0 0
OP: OP 23 0 0
OP: OP 24 0 0
OP: OP 25 0 0
OP: OP 26 0 0
OP: OP 27 0 0
OP: OP 28 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 13 0 0
Route: Route 14 0 0
Route: Route 15 0 0
Route: Route 16 0 0
Route: Route 17 0 0
Route: Route 18 0 0
Route: Route 19 0 0
Route: Route 2 0 0
Route: Route 20 0 0
Route: Route 3 0 0
Route: Route 4 0 0
Route: Route 5 0 0
Route: Route & 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/
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PV2 no glare found
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Component Green glare (min) Yellow glare (min)
OP: 0P 1 0 0
Op: OP 2 0 0
OP: OP 3 0 0
OP: OP 4 0 0
OP: OP 5 0 0
OP: OP B 0 0
OP:OP T 0 0
OP: OP 8 0 0
OP: 0P 9 0 0
OP: OP 10 0 0
OP: 0P 11 0 0
Op: OP 12 0 0
OP: OP 13 0 0
OP: OP 14 0 0
OP: OP 15 0 0
OP: OP 16 0 0
OP: OP 17 0 0
OP: OP 18 0 0
OP: OP 19 0 0
OP: OP 20 0 0
OP: OP 21 0 0
Op: Op 22 0 0
OP: OP 23 0 0
OP: OP 24 0 0
OP: OP 25 0 0
OP: OP 26 0 0
OP: OP 27 0 0
OP: OP 28 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 13 0 0
Route: Route 14 0 0
Route: Route 15 0 0
Route: Route 16 0 0
Route: Route 17 0 0
Route: Route 18 0 0
Route: Route 19 0 0
Route: Route 2 0 0
Route: Route 20 0 0
Route: Route 3 0 0
Route: Route 4 0 0
Route: Route 5 0 0
Route: Route & 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PVE_A no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OFP 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Green glare (min)

0O 0 0 o0 0 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

Yellow glare (min)

0O 0 0 o0 0 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

27144


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PV3 no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Component Green glare (min) Yellow glare (min)
OP: 0P 1 0 0
Op: OP 2 0 0
OP: OP 3 0 0
OP: OP 4 0 0
OP: OP 5 0 0
OP: OP B 0 0
OP:OP T 0 0
OP: OP 8 0 0
OP: 0P 9 0 0
OP: OP 10 0 0
OP: 0P 11 0 0
Op: OP 12 0 0
OP: OP 13 0 0
OP: OP 14 0 0
OP: OP 15 0 0
OP: OP 16 0 0
OP: OP 17 0 0
OP: OP 18 0 0
OP: OP 19 0 0
OP: OP 20 0 0
OP: OP 21 0 0
Op: Op 22 0 0
OP: OP 23 0 0
OP: OP 24 0 0
OP: OP 25 0 0
OP: OP 26 0 0
OP: OP 27 0 0
OP: OP 28 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 13 0 0
Route: Route 14 0 0
Route: Route 15 0 0
Route: Route 16 0 0
Route: Route 17 0 0
Route: Route 18 0 0
Route: Route 19 0 0
Route: Route 2 0 0
Route: Route 20 0 0
Route: Route 3 0 0
Route: Route 4 0 0
Route: Route 5 0 0
Route: Route & 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PVB_A no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OFP 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Green glare (min)

0O 0 0 o0 0 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

Yellow glare (min)

0O 0 0 o0 0 00000000 ooQoo0oQooooooooooDooooDooooDo0oooDoooooo oo

3144


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

PV4 no glare found

https:/forgesolar.com/projects/1 7085/configs/ 102006/ 32144


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Component Green glare (min) Yellow glare (min)
OP: 0P 1 0 0
Op: OP 2 0 0
OP: OP 3 0 0
OP: OP 4 0 0
OP: OP 5 0 0
OP: OP B 0 0
OP:OP T 0 0
OP: OP 8 0 0
OP: 0P 9 0 0
OP: OP 10 0 0
OP: 0P 11 0 0
Op: OP 12 0 0
OP: OP 13 0 0
OP: OP 14 0 0
OP: OP 15 0 0
OP: OP 16 0 0
OP: OP 17 0 0
OP: OP 18 0 0
OP: OP 19 0 0
OP: OP 20 0 0
OP: OP 21 0 0
Op: Op 22 0 0
OP: OP 23 0 0
OP: OP 24 0 0
OP: OP 25 0 0
OP: OP 26 0 0
OP: OP 27 0 0
OP: OP 28 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 13 0 0
Route: Route 14 0 0
Route: Route 15 0 0
Route: Route 16 0 0
Route: Route 17 0 0
Route: Route 18 0 0
Route: Route 19 0 0
Route: Route 2 0 0
Route: Route 20 0 0
Route: Route 3 0 0
Route: Route 4 0 0
Route: Route 5 0 0
Route: Route & 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PV5 no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Component Green glare (min) Yellow glare (min)
OP: 0P 1 0 0
Op: OP 2 0 0
OP: OP 3 0 0
OP: OP 4 0 0
OP: OP 5 0 0
OP: OP B 0 0
OP:OP T 0 0
OP: OP 8 0 0
OP: 0P 9 0 0
OP: OP 10 0 0
OP: 0P 11 0 0
Op: OP 12 0 0
OP: OP 13 0 0
OP: OP 14 0 0
OP: OP 15 0 0
OP: OP 16 0 0
OP: OP 17 0 0
OP: OP 18 0 0
OP: OP 19 0 0
OP: OP 20 0 0
OP: OP 21 0 0
Op: Op 22 0 0
OP: OP 23 0 0
OP: OP 24 0 0
OP: OP 25 0 0
OP: OP 26 0 0
OP: OP 27 0 0
OP: OP 28 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 13 0 0
Route: Route 14 0 0
Route: Route 15 0 0
Route: Route 16 0 0
Route: Route 17 0 0
Route: Route 18 0 0
Route: Route 19 0 0
Route: Route 2 0 0
Route: Route 20 0 0
Route: Route 3 0 0
Route: Route 4 0 0
Route: Route 5 0 0
Route: Route & 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PV6 no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OF 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Green glare (min)

0O 0 0 00 000000000 ooo0Qo0o0o0o0oo0o0ooo0ooooDooooDo0oooDo0ooooo oo

Yellow glare (min)

0O 0 0 00 000000000 ooo0Qo0o0o0o0oo0o0ooo0ooooDooooDo0oooDo0ooooo oo

3744


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PV7 no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OF 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Green glare (min)

0O 0 0 00 000000000 ooo0Qo0o0o0o0oo0o0ooo0ooooDooooDo0oooDo0ooooo oo

Yellow glare (min)

0O 0 0 00 000000000 ooo0Qo0o0o0o0oo0o0ooo0ooooDooooDo0oooDo0ooooo oo

Jara4


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

PV8 no glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar


https://forgesolar.com/projects/17085/configs/102006

10F323, 3:55 PM

Component

OP:0OF 1
OP: OP 2
OP: OP 3
OP: OF 4
OP: OP 5
OP: OP 6
OP:OP T
OP: OP 8
OP: OF 9
OP: OP 10
OP: 0P 1M
OP: OP 12
OP: OP 13
OP: OF 14
OP: OP 15
OP: OF 16
OP: OP 17
OP: OF 18
OP: OF 19
OP: OP 20
OP: OP 21
OP: OP 22
OP: OP 23
OP: OF 24
OP: OP 25
OP: OP 26
OP: OP 27
OP: OF 28

Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:
Route:

Route 1
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 17
Route 18
Route 19
Route 2
Route 20
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 9

No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/

OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Green glare (min)

0O 0 0 00 000000000 ooo0Qo0o0o0o0oo0o0ooo0ooooDooooDo0oooDo0ooooo oo

Yellow glare (min)

0O 0 0 00 000000000 ooo0Qo0o0o0o0oo0o0ooo0ooooDooooDo0oooDo0ooooo oo

41/44


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

PV9Y no glare found

https:/forgesolar.com/projects/1 7085/configs/ 102006/ 4244


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Component Green glare (min) Yellow glare (min)
OP: 0P 1 0 0
Op: OP 2 0 0
OP: OP 3 0 0
OP: OP 4 0 0
OP: OP 5 0 0
OP: OP B 0 0
OP:OP T 0 0
OP: OP 8 0 0
OP: 0P 9 0 0
OP: OP 10 0 0
OP: 0P 11 0 0
Op: OP 12 0 0
OP: OP 13 0 0
OP: OP 14 0 0
OP: OP 15 0 0
OP: OP 16 0 0
OP: OP 17 0 0
OP: OP 18 0 0
OP: OP 19 0 0
OP: OP 20 0 0
OP: OP 21 0 0
Op: Op 22 0 0
OP: OP 23 0 0
OP: OP 24 0 0
OP: OP 25 0 0
OP: OP 26 0 0
OP: OP 27 0 0
OP: OP 28 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 13 0 0
Route: Route 14 0 0
Route: Route 15 0 0
Route: Route 16 0 0
Route: Route 17 0 0
Route: Route 18 0 0
Route: Route 19 0 0
Route: Route 2 0 0
Route: Route 20 0 0
Route: Route 3 0 0
Route: Route 4 0 0
Route: Route 5 0 0
Route: Route & 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
No glare found

hitps-/forgesolar.comiprojects/1 7085/configss 102006/


https://forgesolar.com/projects/17085/configs/102006

1073723, 3:55 PM OCT23Edit_Keenesburg_35Rest NoObstreins Site Config | ForgeSolar

Assumptions

Times associated with glare are denoted in Standard time. For Daylight Savings, add one hour.

Glare analyses do not automatically account for physical obstructions between reflectors and receptors. This includes buildings, tree cover and geographic
obstructions.

Detailed systemn geometry is not rigorously simulated.

The glare hazard determination relies on several approximations including observer eye characteristics, angle of view, and typical blink response time. Actua
wvalues and results may vary.

The system output calculation is a DNI-based approximation that assumes clear, sunny skies year-round. It should not be used in place of more rigorous
modeling methods.

Sewveral V1 calculations utilize the P\ amay centroid, rather than the actual glare spot location, due to algorthm mitations. This may affect results for large
PV footprints. Additional analyses of aray sub-sections can provide additional information on expected glare.

The subtended source angle (glare spot size) is constrained by the PV amray footprint size. Partitioning lange arrays into smaller sections will reduce the
maximum potential subtended angle, potentially impacting results if actual glare spots are larger than the sub-amay size. Additional analyses of the combine:
area of adjacent sub-arrays can provide more information on potential glare hazards. (See previous point on related limitations. )

Hazard zone boundaries shown in the Glare Hazard plot are an approximation and visual aid. Actual ocular impact outcomes encompass a continuous, not
discrete, spectrum.

Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may differ.

Refer to the Help page for detailed assumptions and limitations not listed here.

https:/forgesolar.com/projects/1 7085/configs/ 102006/ 44744


https://forgesolar.com/help/
https://forgesolar.com/projects/17085/configs/102006

: Engineering
Colliers & Design

Colliers Engineering & Design is a trusted provider of
multi discipline engineering, design and consulting
services providing customized solutions for public and
private clients through a network of offices nationwide.

For a full listing of our office locations, please visit
colliersengineering.com

18776273772

HODyYy « D

Civil/5ite = Traffic/Transportation » Governmental = Survey/Geospatiol
Infrastructure » Geotechnical/Environmental » Telecommunications « Utilities/Energy

Accelerating SUCCESS, m—


https://colliersengineering.com



