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2041 SOUTH COBALT POINT WAY 

MERIDIAN, ID 83642 USA 
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208-288-6100
208-288-6199

FRE 114-0941 157223 (2019/04/15) AS 

April 15, 2019 

Monique Wijnholds 
Avangrid Renewables 
1125 NW Couch 
Suite 700 
Portland, Oregon  97209 

Subject:  Mohawk Solar Farm Glare Analysis – Technical Memo 

Dear Ms. Wijnholds: 

At your request, POWER Engineers, Inc. (POWER) has evaluated the proposed Mohawk Solar 
Project (Project) to determine the occurrence and duration of solar glare visible to sensitive 
viewers including adjacent residences and major transportation routes. This technical memo 
describes our findings. 

Qualifications – POWER has been commissioned to analyze potential glare impacts from solar 
installations of over 30 projects dating back to 2011. POWER has developed proprietary methods 
for analyzing glare using geometric analysis in addition to utilizing the Federal Aviation 
Administration (FAA) approved Solar Glare Hazard Analysis Tool (SGHAT) developed by 
Sandia National Laboratories.  

Project Description – The proposed Project, located in Montgomery County, New York, consists 
of a 90.5-megawatt solar field utilizing single axis tracking photovoltaic (PV) solar panels. The 
proposed Project is approximately two miles south of Fort Plains, New York and two miles west 
of Canajoharie, New York (see Figure 1). The Project proposes the use of single-axis tracking PV 
panels rotating around a north/south axis. Single-axis trackers are designed to maximize solar 
efficiency by tracking the east-west position of the sun throughout the day.  

Glare Analysis – Specifically, this analysis evaluates the occurrence of glare to the following 
sensitive viewers: 

• Residences – Residential viewers within 1,500 feet of the Project and with direct line of
sight to proposed solar installations were analyzed. Residences were analyzed with an
elevation of 15 feet above ground level to represent worst-case scenario second story
views (see Figure 1).

• Roadways – Major roadways within one-mile of proposed solar installations were
analyzed. Roadways were analyzed with an elevation of 8 feet above ground level to
represent worst-case scenario truck views (see Figure 1). Roads analyzed include the
following:

o Highway 163
o Fisk Hill Road
o Nestle Road
o Marshville Road
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o Tanners Road 
o Clinton Road 
o Buel Road 
o Dygert Road 
o Sprout Brook Road 
o Ames Road 
o Frederick Street 
o Seeblers Lane 

 
A viewshed analysis was performed by Environmental Design and Research (EDR) which 
identified all residential viewers within 1,500 feet of the project that would have a direct line of 
sight to the proposed project. Coordinates for PV systems and sensitive viewers for use with the 
SGHAT were derived from shape files provided by EDR on March 28, 2019. Due to the size and 
complexity of the proposed panel arrangement, PV arrays were divided and analyzed as three 
separate analyses for both residential viewers and roadways. Each analysis was performed in ten-
minute increments throughout the day for residential viewers and fifteen-minute increments for 
roadways. All analysis was performed for 365 days of the year. It is important to note that each 
residence is analyzed as a single point and does not represent an entire parcel.  
 
POWER utilized Sandia National Laboratories’ Solar Glare Hazard Analysis Tool (SGHAT) 
licensed by Forge Solar to determine the occurrence and duration of potential glare from proposed 
solar installations. The SGHAT is a web-based glare assessment tool allowing input of viewer 
position, solar installations, solar technology, and elevation data. The SGHAT provides a 
quantified assessment of when and where glare may occur throughout the year from solar 
installations, as well as identifying the potential effects on the human eye when glare does occur 
(see https://share.sandia.gov/phlux for more information on the SGHAT). The SGHAT analyzes 
worst-case scenarios of full exposed sun throughout the year with the absence of cloud cover, 
minor terrain undulation, vegetation, or other visual obstructions which may block potential glare. 
 
Analysis assumes a five-foot mounting height, five-degree stow position and 62-degree maximum 
tracking angle per manufacturer specification. Analysis also assumes the use of back-tracking in 
which panels return to stow position after reaching their rotational limits to avoid shading (see 
Figure 2). 
 
Results – POWER’s independent analysis using the SGHAT reported the following: 

• Residences – Glare was reported for one residential viewer centrally located in the Project 
(See Exhibit A). Durations range from one to ten minutes and occur during the first hour 
of the day. Glare reported is categorized as “Yellow” with the potential for temporary 
after-image predicted. For detailed results showing time, duration and source of glare, see 
Exhibit A. 

o Residence OP39: Glare was reported intermittently near sunrise throughout the 
year with durations lasting less than ten minutes (See Figure 3).  

• Roadways – No glare was reported for any major roadways adjacent the Project. 
 

Mitigation – If levels of potential glare are found to be unacceptable, potential glare may be 
further reduced through a combination of vegetation planting, modified panel stow angles, 
reduction of panel footprint or an increase in rack height for the offending panels.  
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Conclusion – Potential glare is limited to one residential location and only occurs when the sun is 
lowest in the sky. During these times, a viewer would likely have their gaze diverted to avoid 
looking directly into the setting or rising sun. No glare is anticipated for motorists. Due to the low 
occurrence and duration of potential glare, it is POWER’s professional opinion that glare resulting 
from the proposed Mohawk Solar Farm will have minimal impact to sensitive viewers. 

Please let me know if you have any questions, as I would be happy to discuss process and 
recommendations. 

Sincerely, 

Andy Stephens 
Visualization Specialist 
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Figure 3 - Reported Glare
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Exhibit A – GlareGauge Glare Analysis Results 
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BH̀abJG�cLGb�J̀MdLNeHIGL̀M�fbGILgc�IMfHbcegGch iHbIGbf�j+3>A�klm�knop�ooqrl�st,tuvfIGbf�ws3/0�km�knop�okqxy�st,tz{|�}+3/-~�IMf�vbIKc�IG�omnnntn�@�,�kFMIg��b�b�bH��ox��LMeGb�c�ntx�̀JegIH�GHIMc�LccL̀M�J̀bddLJLbMGntnnk�,�vevLg�fLI�bGbHntno��,�b�b�d̀JIg�gbMNG�ptr�,3+<�ceM�ce�GbMfbf�IMNgb�L�b�̀Mb��.��xELGb�ì MdLNeHIGL̀M�|z��DSSSQhQSSX
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���������������������������������� ��!�"� ��#��$ %�����&� %������&� '#���&���(����� )���*���+�(��#���& ,�������(�����&�� &�� -� -� -�. /0 1�22�3 �4/ 2111�0 4/� 3. 1 �� 4�� 3.0 /0 1�43.4 �4/ 212�33 434 // 1 �� 1�� //� /0 1�103� �4/ 21/�2. 103 23 1 �� 1�4 23/ /0 1�3.42 �4/ 21.04. 11� �� 1 �� 13� ��� /0 12.�2� �4/ 244�1� 30� .3 1 �� 301 .32 /0 12.4/� �4/ 24203� 30/ 4� 1 �� 3�0 4�4 /0 12�01. �4/ 24//23 3/. �2 1 �� 3/3 �21 /0 12//2� �4/ 2401�3 34/ 30 1 �� 310 303 /0 12/33� �4/ 24.4�. 31� .0 1 �� 33. .0.� /0 12�2/� �4/ 223131 .��. 1� 1 �� .��3 1... /0 122./� �4/ 221�/2 312 �/ 1 �� 33/ �/.0 /0 14�24� �4/ 2�3/�� 3�4 /. 1 �� 3/� /..� /0 140.�/ �4/ 2�4�10 3�0 1/ 1 �� 3/� 1/./ /0 14/03� �4/ 2��1�� 1�0 �� 1 �� 12� ��.� /0 14�213 �4/ 2�.//� 103 20 1 �� 1�4 20.2 /0 144�02 �4/ 2���01 104 4� 1 �� 1�� 4�.4 /0 144212 �4/ 2/3�33 1�4 4� 1 �� 1.� 4�.1 /0 143�13 �4/ 2/3.�2 432 .2 1 �� 1�/ .2.3 /0 11���0 �4/ 2/1420 1�1 �2 1 �� 1.2 �20� /0 11./01 �4/ 2/4323 101 22 1 �� 1�2 220. /0 110�0� �4/ 2/240/ 1.4 3� 1 �� 10� 3�00 /0 11��41 �4/ 2/�/�1 101 23 1 �� 1�2 230� /0 11/114 �4/ 2/�3.� 1/4 �/ 1 �� 1�� �/0/ /0 11��/1 �4/ 2/��.0 1// �. 1 �� 1�0 �.0� /0 11�3�4 �4/ 2/03/4 1/0 1� 1 �� 1�� 1�02 /0 13.133 �4/ 2����/ 244 /4 1 �� 21� /404 /0 130200 �4/ 2�00.3 21. ./ 1 �� 213 ./01 /0 13�00� �4/ 2�.413 4�0 0� 1 �� 4.� 0�03 /0 132��0 �4/ 201�.� 4�. 0/ 1 �� 4�3 0/�� /0 131010 �4/ 20�34/ 4/1 �� 1 �� 4�2 ���. /0 13123� �4/ 20���0 4�3 12 1 �� 4/4 12�0 /0 133.3� �4/ 20//40 40� �0 1 �� 4�. �0�� /0 13343. �4/ 20�030 40. 4� 1 �� 403 4��/ /0 3��214 �4/ 20�2�� 24� 03 1 �� 241 03�� /0 3�.3// �4/ 2.4�04 4�1 /1 1 �� 4.2 /1�2 /0 3�00�1 �4/ 2.2131 232 2/ 1 �� 4�/ 2/�4 /0 3�0�4� �4/ 2.�410 21� �� 1 �� 211 ���1 /0 3�0/.2 �4/ 2./222 22. 4. 1 �� 223 4.�3 /0 3�0�4� �4/ 2.���4 2/� .. 1 �� 2�� ../� /0 3���42 �4/ 2..�.0 2.� �1 1 �� 20. �1/. /0 3��0�� �4/ 2.��21 2�2 .0 1 �� 2./ .0/0 /0 3���.� �4/ 2�1/00 2.� 43 1 �� 2.1 43/� /0 3�0��/ �4/ 2�.31� ��� �� 1 �� �2� �.// /0 3�.2./ �4/ �344�2 ��3 /0 1 �� �24 /0/� /0 3�.230 �4/ �32//3 �2. 33 1 �� �23 33/2 /0 3�.44. �4/ �3�.2. �43 �� 1 �� �14 ��/4 /0 3�./�4 �4/ �3023/ �4/ �0 1 �� �10 �0/1 /0 3�.//. �4/ �3.�0� �21 �. 1 �� �42 �./3 /0 3�.22. �4/ �13�/2 �/2 �� 1 �� ��/ ���� /0 3�.�1� �4/ �1403. ��1 �� 1 �� �.2 �2�. /0 3�.�1� �4/ �12�02 /30 .� 1 �� ��� .��0 /0 3�.342 �4/ �1�/03 /22 �� 1 �� /4/ ���� /0 3�00.. �4/ �1�43� /04 42 1 �� /�� 42�/ /0 3�0/�� �4/ �1�.0� /�3 02 1 �� /.4 02
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���������������������������������� ��!�"� ��#��$ %�����&� %������&� '#���&���(����� )���*���+�(��#���& ,�������(�����&�� &�� -� -� -�. /0 12/.�3 �2/ ��/.�. 1�4 ./ 1 �� 1�2 ./0 /0 123�04 �2/ ��3.1� 121 0� 1 �� 11� 0�3 /0 120024 �2/ ��.�04 14� 3� 1 �� 4�/ 3�/ /0 12.21/ �2/ �/44�� 11� .� 1 �� 14/ .�� /0 12.�3/ �2/ �/4��. 122 .� 1 �� 11� .�� /0 12���2 �2/ �/.1.3 1/3 40 1 �� 1�. 402 /0 12�3�3 �2/ �34�31 13/ �0 1 �� 1/0 �01 /0 1�4331 �2/ �30301 1.2 3. 1 �� 10� 3.4 /0 1�4..0 �2/ �3��.0 24/ 11 1 �� 1�0 11.� /0 1�4�12 �2/ �044�1 21� // 1 �� 24/ //.. /0 1�4.0� �2/ �04��� 222 24 1 �� 21� 24.0 /0 1�1432 �2/ �0204� 2�2 23 1 �� 22� 23.3 /0 1�1�// �2/ �0//1� 2�� 22 1 �� 2�1 22./ /0 1�1/42 �2/ �03/�� 2�1 44 1 �� 2�� 44.� /0 1�1/3/ �2/ �001�� 2�. �4 1 �� 2�4 �4.� /0 1�1004 �2/ �00��2 2�0 40 1 �� 22� 40.2 /0 1�1�11 �2/ �0.34� 2�� �� 1 �� 22/ ��.1 /0 1�1�0� �2/ �0�43/ 2�2 40 1 �� 22� 40.4 /0 1��0�/ �2/ �0.11� 1�� �/ 1 �� 1.3 �/0� /0 1����� �2/ �00/�/ 10� 0� 1 �� 13/ 0�0. /0 1�/302 �2/ �001.1 13. 0/ 1 �� 134 0/00 /0 1�312. �2/ �00143 13� /4 1 �� 1// /403 /0 1�33�0 �2/ �00424 13. �4 1 �� 134 �40/ /0 1�0/24 �2/ �03�00 13/ 1� 1 �� 1/0 1�0� /0 1�./�4 �2/ �03�2� 1�/ 1� 1 �� 120 1�0� /0 1��220 �2/ �03�1� 1�� .. 1 �� 123 ..02 /0 1���3. �2/ �03..4 1�3 11 1 �� 12. 14��������	
��2������������������������������� ��!�"� ��#��$ %�����&� %������&� '#���&���(����� )���*���+�(��#���& ,�������(�����&�� &�� -� -� -�. /0 4.0231 �2/ ��.0�1 �34 0. 1 �� �/2 0.0 /0 4�4.03 �2/ �/4.�� �4. .2 1 �� �44 .23 /0 4��/�. �2/ �/2�.. 23� /� 1 �� 2// /�/ /0 4��011 �2/ �/�4�2 221 �4 1 �� 21� �4� /0 4�312/ �2/ �/�032 21. �2 1 �� 214 �2� /0 4�.40� �2/ �/3122 2/0 .. 1 �� 2�� ..2 /0 14�40� �2/ �3131/ �44 �3 1 �� 2�2 �31 /0 14�042 �2/ �32/13 �43 43 1 �� 2�. 434 /0 14�24/ �2/ �3�.4� �40 �4 1 �� 2�� �4.� /0 14�04. �2/ �3/4�1 �40 0� 1 �� 2�� 0�.. /0 143.�3 �2/ �30�2� �4� 30 1 �� 2�3 30
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