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Summary

The South Goshen Solar project site is located in a small valley off the west side of NY State Route 17A and is mostly surrounded by
forested areas to the south and west and commercial properties to the north and east. The site is very well tucked away from
neighboring views due to surrounding topography and large wooded areas that shield the site from most points of view. The nearest
public road is over 1200’ from the proposed solar array. The nearest residential property is over 700" away, the nearest residential
structure is over 1000” away, and there are no neighboring residential properties with an unobstructed view of the proposed solar array
area.

The following visual analysis uses photographs from select vantage points paired with elevation profiles to demonstrate how the
project area is effectively shielded from surrounding views due to a combination of distance, intervening topography, and large
wooded areas. The Goshen Planning Board provided helpful direction in choosing some of the vantage points during their June 6,
2019 meeting. This analysis supplements the photo analysis previously submitted to the Planning Board with the project application
in January 2019.

As part of this visual analysis, a glare study was conducted to determine if any significant glare would be perceptible from
surrounding properties and public roadways. With input from the Planning Board, five points of view were chosen for glare analysis,
representing views from the closest residential properties and State Route 17A. Glare analysis was conducted using the Solar Glare
Hazard Analysis Tool, an industry standard tool developed by Sandia National Laboratories and validated by the FAA. While this
tool can accurately predict glare based on flat, unobstructed views, it is unable to account for physical obstructions such as trees,
structures, and topography. Therefore, the enclosed glare analysis yields a number of “false positives” where glare is predicted, but
physically impossible due to intervening topography and/or wooded areas that will block the solar farm from view. Therefore, when
considering the glare analysis in context with the photos and elevation profiles from the same viewpoints, it is reasonable to conclude
that there will be no unabated reflective glare directed toward inhabited buildings or adjacent roadways.

Finally, we’ve attempted to find a public viewpoint from which we could prepare a visual simulation of the solar farm. We were
unable to find a suitable public viewpoint from which the solar farm would be sufficiently visible to create a rendering. This is a
testament to the tucked away location of the site and further evidence that there will be little to no visual impact resulting from the
proposed project, as demonstrated by the following visual analysis.



The following map shows the location of each point of view (POV) where a photo was taken and a corresponding elevation profile
was prepared. This is followed by an elevation profile and a photo from each POV. Each elevation profile includes a distance
measurement to the proposed solar array fence. The red arrow indicates the highest point of elevation between the POV and the
proposed solar array fence and the distance from the POV to that point. POV’s that coincide with a glare analysis receptor are noted.
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POV #1 (glare receptor) — Gibson Road - Elevation Profile
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POV #1 (glare receptor) — Gibson Road - Photo




POV #2 — Gibson Road & Maple Avenue — Elevation Profile

Google Earth

x




POV #2 — Gibson Road & Maple Avenue - Photo




POV #3 — Maple Avenue & Police Highway — Elevation Profile




POV #3 — Maple Avenue & Police Highway - Photo




POV #4 — Police Highway — Elevation Profile
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POV #4 — Police Highway - Photo




POV #5 — Police Highway — Elevation Profile
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POV #5 — Police Highway — Photo




POV #6 — Hatfield Lane — Elevation Profile
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POV #7 (glare receptor) - State Route 17A & Sorrento Drive — Elevation Profile
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POV #7 (glare receptor) — State Route 17A & Sorrento Drive — Photo




POV #8 - Sorrento Drive — Elevation Profile
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POV #8 — Sorrento Drive — Photo




POV #9 (glare receptor) - State Route 17A (site entrance) — Elevation Profile
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POV #9 (glare receptor) — State Route 17A (site entrance) — Photo




POV #10 - State Route 17A — Elevation Profile




POV #10 — State Route 17A — Photo




POV #11 (glare receptor) - Peachtree Lane — Elevation Profile
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POV #11 (glare receptor) — Peachtree Lane — Photo




POV #12 - State Route 17A & Highway 6 — Elevation Profile
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POV #12 — State Route 17A & Highway 6 — Photo




POV #13 (glare receptor) - Coach House Lane — Elevation Profile
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POV #13 (glare receptor)




POV #14 - Lower Reservoir Road — Elevation Profile
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POV #14 — Lower Reservoir Road — Photo




POV #15 - Reservoir Road — Elevation Profile
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POV #15 - Reservoir Road — Photo
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POV #16 - Goshen Fire Sorrento Drive — Elevation Profile
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POV #16 — Goshen Fire Sorrento Drive — Photo
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June 18t 2019

Ryan Irwin

Project Developer
Community Energy Solar
100 Matsonford Road

Suite 300

Radnor, PA 19087
communityenergysolar.com

Dear Ryan,

Per your request, Namaste Solar has completed a solar glare hazard analysis for the 5MW ground mount solar PV
project located in Goshen County, NY known as South Goshen Solar.

Namaste Solar performed this analysis using ForgeSolar software (forgesolar.com). This software is based on the
R&D 100 Award-winning Solar Glare Hazard Analysis Tool (SGHAT) software, which was developed jointly with
Sandia National Laboratories.

In the following pages you will see the impact of solar glare on the five observation points provided to Namaste
Solar by Community Energy Solar.

Please let us know if you have any questions about this report result.

Thank you,

Stephen Kane

Co-Owner // Consulting Services Manager
NABCEP Certified PV Installation Professional
Cadlifornia License #: 1010955

303.447.0300 x308

720.365.3994 (cell)
stephen.kane@namastesolar.com

namastesolar.com
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PV planning & glare analysis

FORGESOLAR GLARE ANALYSIS

Project: CES_South Goshen Solar Project_Analysis#2
2MW Ground Mounted Solar Array Fixed-Tilt 25-Deg

Site configuration: CES - South Goshen
Analysis conducted by Namaste Solar (consultingservices@namastesolar.com) at 15:12 on 17 Jun, 2019.

U.S. FAA 2013 Policy Adherence

The following table summarizes the policy adherence of the glare analysis based on the 2013 U.S. Federal Aviation Administration
Interim Policy 78 FR 63276. This policy requires the following criteria be met for solar energy systems on airport property:

» No "yellow" glare (potential for after-image) for any flight path from threshold to 2 miles
» No glare of any kind for Air Traffic Control Tower(s) ("ATCT") at cab height.
« Default analysis and observer characteristics (see list below)

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

COMPONENT STATUS DESCRIPTION

Analysis parameters PASS Analysis time interval and eye characteristics used are acceptable
Flight path(s) N/A No flight paths analyzed

ATCT(s) N/A No ATCT receptors designated

Default glare analysis parameters and observer eye characteristics (for reference only):

« Analysis time interval: 1 minute

+ Ocular transmission coefficient: 0.5

* Pupil diameter: 0.002 meters

« Eye focal length: 0.017 meters

+ Sun subtended angle: 9.3 milliradians

FAA Policy 78 FR 63276 can be read at https://www.federalregister.gov/d/2013-24729



SITE CONFIGURATION

Analysis Parameters

DNI: peaks at 1,000.0 W/m"2
Time interval: 1 min

Ocular transmission
coefficient: 0.5

Pupil diameter: 0.002 m

Eye focal length: 0.017 m
Sun subtended angle: 9.3
mrad

Site Config ID: 28867.5157

PV Array(s)

Name: PV array 1

Axis tracking: Fixed (no rotation)

Tilt: 25.0°

Orientation: 180.0°

Rated power: 5000.0 kW

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

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation (ft)
1 41.391429 -74.349627 461.35 8.00 469.35
2 41.389368 -74.346173 464.58 8.00 472.58
3 41.390962 -74.342890 431.08 8.00 439.09
4 41.394069 -74.347825 489.99 8.00 497.99
5 41.392974 -74.349220 498.84 8.00 506.84
6 41.392266 -74.349477 488.98 8.00 496.98
7 41.391670 -74.351280 487.66 8.00 495.66
8 41.390897 -74.350958 458.21 8.00 466.21



Discrete Observation Receptors

Name ID

OP 1
OP 2
OP 3
OP 4
OP 5

(& I O

Latitude (°)

41.389113
41.390562
41.386312
41.391346
41.386344

Longitude (°)

-74.339659
-74.338415
-74.342706
-74.357712
-74.352544

GLARE ANALYSIS RESULTS

Summary of Glare

PV Array Name

PV array 1

Tilt

)
25.0

Total annual glare received by each receptor

Receptor

OP 1
OP2
OP3
OP 4
OP5

Results for: PV array 1

Receptor

OP 1
OP2
OP 3
OP 4
OP5

Point Receptor: OP 1

4422 minutes of yellow glare

Annual Green Glare (min)

Orient

)
180.0

"Green" Glare

min

O O O O o

O O O O O

8

Green Glare (min)

Elevation (ft) Height (ft)
444.79 6.00
435.39 6.00
519.61 6.00
465.30 6.00
496.49 6.00

"Yellow" Glare Energy

min kWh
9,414 11,605,000.0

Annual Yellow Glare (min)

4422
3491
0
1501
0

Yellow Glare (min)

4422
3491
0
1501
0
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Point Receptor: OP 3
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Point Receptor: OP 4
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Assumptions

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

Several calculations utilize the PV array centroid, rather than the actual glare spot location, due to algorithm limitations. This may affect
results for large PV footprints. Additional analyses of array sub-sections can provide additional information on expected glare.

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

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.

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

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

2016-2019 © Sims Industries d/b/a ForgeSolar, All Rights Reserved.
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