
 

 

 

 

 

 

 

Attachment 1: Engineer Comment Response Letter 

  



 

   

 
 

 

 

 

 September 5, 2024 

 

 

 

Chairman Chris Brand and Board Members 

Town of Marlborough Planning Board 

21 Milton Turnpike 

Milton, New York 12547 

 

Re:

  

Response to Comments 

Highland Solar 

206 Milton Turnpike, Town of Marlborough, New York 

Langan Project No.: 190107801 

 

Dear Chairman Brand and Board Members: 

 

The following is an itemized response to the comments received in the letter dated August 2, 

2024 from MHE Engineering for the above reference application.  Comments are italicized and 

our responses are in bold text: 

1. These comments are based on a large-scale conceptual plan submitted with some 

supplemental information.  The project proposes a 4.1 AC Megawatt solar facility on a 78.04-

acre parcel of property.  The footprint of the solar farm is approximately 20 acres.  The project 

identifies that lithium-ion battery storage is proposed as a component of the project. 

Response: The lithium-ion battery storage component has been removed from the 

project. 

2. Planning Board comments and preliminary comments from the Jurisdictional Fire Department 

regarding the placement of lithium-ion batteries on the site should be received. 

Response: The lithium-ion battery storage component has been removed from the 

project. 

3. A long form EAF must be provided as project disturbs greater than 10 acres, greater than 2.5 

acres in an agricultural district will be a Type I action due to exceeding those thresholds. 

Response: A long form EAF has been completed for the project and is enclosed. 

4. A Stormwater Pollution Prevention Plan will be required for the project. It appears that the 

solar arrays are not proposed to be parallel to the underlying topography. 

Response: A Stormwater Pollution Prevention Plan has been prepared for the project.  

The stormwater management measures have been designed in accordance with the 

NYSDEC solar panel guidance. 
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5. The project must comply with Town of Marlborough and NYSDEC stormwater regulations for 

solar facilities. The solar array must follow the NYSDEC solar panel guidance and the 

Maryland Department of Environmental Stormwater Design Guidance for solar installations 

as required by the NYSDEC. Additional erosion and sediment control is required on slopes 

greater than 5-10% and greater than 10%. 

Response: A Stormwater Pollution Prevention Plan has been prepared for the project, 

which complies with both the town and NYSDEC requirements.  In addition, the 

stormwater management measures have been designed in accordance with the 

NYSDEC solar panel guidance.  Erosion and sediment control measures have been 

provided on the site plans. 

6. Town Code requires decommissioning cost estimate an approval of this cost estimate. 

Response: A decommissioning cost estimate will be prepared and provided to the 

Town for review and approval. 

7. A slope analysis for the site should be provided to assist in evaluating impacts of the project. 

Response: A slope analysis has been prepared and provided in the site plans. 

8. Several threatened or endangered species are identified in the publicly available information 

submitted for the site. Impacts to threatened or endangered species must be addressed. 

Response: Comment noted. 

9. The Planning Board may wish to discuss with the applicant visual simulation areas. Any 

sensitive receptors should be identified in a visual analysis prepared. 

Response: Comment noted. 

10. The Planning Board may wish to discuss landscape screening of the site and request a 

landscaping plan from the applicant for future submissions. 

Response: A landscape plan has been prepared and included as part of the site plans. 

11. A glare study should be provided if site can be viewed based on existing topography. 

Response: A glare study have been prepared for the project and included as part of this 

submittal. 

12. The Code requires submission of an interconnection agreement between the project and the 

publicly owned utility. 

Response: Comment noted. 

13. The project should address any offsite improvements required for interconnecting to the 

utility infrastructure. 
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Response: No offsite improvements to the existing utility infrastructure are currently 

anticipated. 

14. Additional review will be undertaken once environmental documents and site plans in 

accordance with the Town of Marlborough Code are provided. 

Response: Comment noted. 

This concludes our responses to the comment letters received to date.   

Should you have any questions or require any additional information, please do not hesitate to 

contact this office.   

Sincerely, 

 

Langan Engineering, Environmental, Surveying, 

Landscape Architecture and Geology, D.P.C. 

 

 

Christina M. Zolezi, PE 

Senior Project Engineer 

 

 

cc: M. Finan, V. Gurung 

 
\\langan.com\data\WPW\data8\190107801\Project Data\Correspondence\Letters\2024-09-05 Highland Solar Comment Response Letter.docx 



 

 

 

 

 

 

 

 

Attachment 2: Site Plan and Special Permit 

Application 

  





























 

 

 

 

 

 

 

 

Attachment 3: Town Zoning Map 

  



· Town of Marlborough 
Zoning District Map with 

500 Ft. Buffer Along Route 9W

Map Legend
500 Ft. Buffer off Route 9W
Parcel Boundaries

Marlborough Zoning Districts
ZONE
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Highland 201 Solar LLC - Project Site



 

 

 

 

 

 

 

 

Attachment 4: Part 1 Full Environmental 

Assessment Form (EAF) 
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Attachment 5: Agricultural Data Statement 

  



Planning Department
TOWN OF MARLBOROUGH

21 Milton Turnpike
Milton, NY 12547

AGRICULTURAL DATA STATEMENT

Project Identification No.                                   

In accordance with Section 283-a of the New York State Town Law, the Town of Marlborough 
will use the data in this statement to assist in evaluating the impacts of proposed development 
projects on farm operations in or near Agricultural Use Districts.

A. Name of Applicant                                                                                                           
Mailing Address                                                                                                           

                                                                                                          

B. Description of the proposed project:                                                                                       
                                                                                                                                                  
                                                                                                                                                  
                                                                                                                                                  
                                                                                                                                                  

C. Project Location:                                                                                                           
Tax Map Designation: Section  ___________  Block  ___________  Lot  ____________

D. Number of total acres involved with project:                                                                         

E. Number of total acres included in above tax map lot:                                                            

F. Is any portion of the subject site currently being used to produce an agricultural product?
Yes ______   No ______ (check one)

If yes, how much?  ___________acres

G. Identify the type of agricultural production being conducted on the premises.
                                                                                                                                                  
                                                                                                                                                  

H. If no farming is conducted on the site at this time, estimate the last year any of the site was 
used for agricultural production.
                                                                                                                                                  

I. Identify the person or entity who is farming the subject site.
                                                                                                                                                  

J. Does this person or entity (    ) own, or (    ) rent the land?  (check one)

K. Indicate what the intentions are for use of the remainder of the tax map lot that is not 
proposed to be developed.
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Typewritten Text
The project is a ~4.1 MW AC solar photovoltaic

czolezi
Typewritten Text
array system on a portion of the property.  The project will consist of ground-mounted

czolezi
Typewritten Text
solar photovoltaic panels.   The solar farm will operate as an energy generating facility 
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Typewritten Text
prescribed by the requirements of the New York Independent System Operation.

czolezi
Typewritten Text
The project will provide clean energy to the existing electric grid.
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7.110, 7.210 & 7.220
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206 Milton Turnpike, Town of Marlborough, NY
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78 acres
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Carson Power LLC
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110 William St., 24th floor
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Typewritten Text
New York, NY 10038

Vardaan Gurung
Typewritten Text
X

Vardaan Gurung
Typewritten Text
~53

Vardaan Gurung
Typewritten Text
Hay currently; Hemp in 2019 and 2020, Vegetable prior to 2019

Vardaan Gurung
Typewritten Text
Hepworth Farms

Vardaan Gurung
Typewritten Text
X

Vardaan Gurung
Typewritten Text
Hepworth farms (or some other entity) will continue to utilize available agricultural
land outside the project area for hay (northwestern field). Bortech Company Inc
(Robert Titanic) will continue to utilize the outbuildings on site. 



(2)

L. Who will maintain the remainder of the property not being used for this development?
                                                                                                                                                  
                                                                                                                                                  

M. Other Project Information:  Include information about the existing land cover of the site, 
the slopes, if any, any known impacts on existing storm water drainage (including field 
tiles) or other significant plant materials.
                                                                                                                                                  
                                                                                                                                                  
                                                                                                                                                  
                                                                                                                                                  
                                                                                                                                                  

N. Make a copy of the overall (original) parcel and surrounding parcels within five-hundred 
(500) feet from the Town’s tax maps.  Identify the site of this application by placing an “X”
on it.  Include the tax map with this completed agricultural data statement.

O. Town Law requires that this Data Statement be mailed by the applicant to all owners of 
land that is farmed within five-hundred (500) feet of the boundaries of the subject parcel 
provided such lands are within an Ag Use District or within five-hundred (500) feet of an 
Ag Use District.  Therefore, please list the name, address, and section, block, and lot of all 
such lands.

1.                                                                                                                                             
                                                                                                                                            
                                                                                                                                            

2.                                                                                                                                             
                                                                                                                                            
                                                                                                                                            

3.                                                                                                                                             
                                                                                                                                            
                                                                                                                                            

4.                                                                                                                                             
                                                                                                                                            
                                                                                                                                            

5.                                                                                                                                             
                                                                                                                                            
                                                                                                                                            

6.                                                                                                                                             
                                                                                                                                            
                                                                                                                                            

(for additional space, use reverse side)
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Typewritten Text
See attached list
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property owner
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Typewritten Text
The existing land cover is a mix of agricultural fields, commercial buildings, and

czolezi
Typewritten Text
gravel access driveway and parking area.  The slopes range from 1% to greater than 20%.

czolezi
Typewritten Text
There are not any known impacts on the existing stormwater drainage, which consists

czolezi
Typewritten Text
several culverts that convey runoff to swales through the property to a pond in the 

czolezi
Typewritten Text
northeast corner of the property.
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-------------------------------------------------------------------------------------------------------------------

FOR TOWN USE ONLY

Has this Agricultural Data Statement been referred to the County Planning Agency?

(     )  YES (     )  NO

If YES, give date of referral                                                  

If YES, give County Referral Number                                                  

If NO, state reason                                                                                                                             
                                                                                                                                                   
                                                                                                                                                   
                                                                                                                                                   
                                                                                                                                                   

                                                                                  Date:                                   
Name of Official Completing Form



 
   

 
 

 
 
 
 August 22, 2024 
 
 

Re:
  

Adjoining Property Owner’s List 
Highland Solar 
206 Milton Turnpike, Town of Marlborough, NY 
Langan Project No.: 190107801 

 
The following are all of the owners of property within 500 feet from the premises as to which the 
application is being taken. 
 

Section-Block-Lot Owners Name Mailing Address 

95.4-2-15.100 
95.4-2-15.300 

David A. DuBois 
Jolee A. DuBois 

209 Perkinsville Road 
Highland, NY 12528 

95.4-2-19.110 Marc Cassalina 
Margarete Cassalina 

130 Mahoney Road 
Milton, NY 12547 

95.4-2-19.120 Dominick Rosso 
Lisa Rosso 

140 Mahoney Road 
Milton, NY 12547 

95.4-2-19.200 John Dimeglio 180 Mahoney Road 
Milton, NY 12547 

95.4-3-2.100 
95.4-3-2.200 
95.4-3-2.300 

Allstate Apple Exc Inc 65 Old Indian Road 
Milton, NY 12547 

95.4-3-5 Kathleen F. Sanicola 177 Mahoney Road 
Milton, NY 12547 

95.4-3.6.110 Shannon Mannese 171 Mahoney Road 
Milton, NY 12547 

95.4-3-6.210 James J. Mannese 
Bridget L. Mannese 

155 Mahoney Road 
Milton, NY 12547 

95.4-3-8 Hudson Valley Domicile LLC 230 Milton Turnpike 
Milton, NY 12547 

95.4-3-9 Nicholas Pizza 
Maryanne Pizza 

230 Milton Turnpike 
Milton, NY 12547 

95.4-3-11.100 Paradise Valley Orchards LLC 65 Old Indian Road 
Milton, NY 12547 

95.4-3-32 Anne Marie Scaturro 
Robert Scaturro 

PO Box 416 
Milton, NY 12547 

95.4-3-33.100 Timothy A. Marquis  
Tara J. Marquis 

194 Milton Turnpike 
Milton, NY 12547 

95.4-3-34 John J. Schaller 110 Putt Lane 
Kingston, NY 12401 

95.4-3-35 Robert Scaturro  
Ann Marie Scaturro 

204 Milton Turnpike 
Milton, NY 12547 

95.4-3-47 Johnny R. Ramirez 233 Mahoney Road 
Milton, NY 12547 
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102.2-3-10 Nutrien Ag Solutions Inc 3005 Route Mountain Ave 
Loveland, CO 80538 

102.2-3-11 Marlboro Central School District 21 Milton Turnpike, Ste 100 
Milton, NY 12547 

102.2-3-13.200 Tyle J Beach 
Rachel Beach 

PO Box 112 
Sugarloaf, NY 10981 

102.2-4-1.110 High County Properties LLC 205 Old Route 9 
Fishkill, NY 12524 

102.2-4-1.124 Samuel Doss 
Patricia Doss 

46 Valley Ave 
Walden, NY 12586 

102.2-4-1.125 Farmcamp LLC 506 South Road 
Milton, NY 12547 

102.2-4-1.126 Jame Bellacicco 199 Milton Turnpike 
Milton, NY 12547 

102.2-4-8.210 Queens View Prtns II LLC 28 Riverwood Drive 
Marlboro, NY 12542 

103.1-5-2 
103.1-5-3 
103.1-5-4 

Moriarty Services Inc 24 Valley Place 
Larchmont, NY 10538 

103.1-5-5 Gustavo L. Miranda 
Elisa Lopez 

180 Milton Turnpike 
Milton, NY 12547 

103.1-5-6 John D Browne 176 Milton Turnpike 
Milton, NY 12547 

103.1-5-7 KAO Holdings LLC 469 Croton Ave 
Cortlandt Manor, NY 10567 

103.1-1-33.210 Jeffrey Aldrich 132 Milton Turnpike 
Milton, NY 12547 

103.1-1-36 Raphael Wyder 111 Leslie Road 
Newburgh, NY 12550 

103.1-1-37 Strawberry Acres Realty LLC 109-111 Leslie Road 
Newburgh, NY 12550 

103.1-1-38 Dennis Keith Devine 124 New Road 
Milton, NY 12547 

103.1-1-39.100 Marilyn A. Miller 111 Mahoney Road 
Milton, NY 12547 

103.1-1-48 George J. Nunnaro 
Joan H. Kazaalla 

65 Warner Court 
Bating Hollow, NY 11933 

 
 
 
\\langan.com\data\WPW\data8\190107801\Project Data\_Discipline\Site Civil\Permit Apps\Town\2023-08-22 Highland Adjoiners.docx 
 



 

 

 

 

 

 

 

 

Attachment 6: Site Plans 
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Text Box
Refer to "Site Plan Review Documents, Highland Solar, LLC" prepared by Langan and folded separately



 

 

 

 

 

 

 

 

Attachment 7: Stormwater Pollution Prevention 

Plan (SWPPP) 

  



czolezi
Text Box
Refer to "Stormwater Pollution Prevention Plan, Highland Solar" prepared by Langan and folded provided in separate binder



 

 

 

 

 

 

 

 

Attachment 8: ALTA Survey with Property Legal 

Description 

  





 

 

 

 

 

 

 

 

Attachment 9: Wetlands and Threatened & 

Endangered Species Report 
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Attachment 10: Visual Impact Assessment 

  



 

Landscape Architects, Architects, ©Copyright All Rights Reserved Saratoga Associates  
Engineers and Planners, P.C. #2017-027 

  
  

 

Proposed Solar Facility 
 
Site Name: Highland Solar 
206 Milton Turnpike 
Marlborough, NY 12547 
 
 

VIEWSHED ANALYSIS AND 

VISUALLY SENSITIVE 

RESOURCE SUMMARY MEMO  
 
 
 
 
 
 
 
 
 
 

Prepared for: 
Carson Power 

110 William Street 
24th Floor 

New York, NY 
10038 

 
 

September 4, 2024 

 
 

 



 

 
 

 

INTRODUCTION  

Highland Solar (“Applicant”) seeks approval to construct a 4.1 MW (AC) solar project (“Project”) 

to be located on an approximately 75-acre piece of private property, wholly within the Town of 

Marlborough, NY. The parcel is located between Mahoney Rd to the north and Milton Turnpike 

to the south. To address issues of potential visual impact, Saratoga Associates, Landscape 

Architects, Architects, Engineers, and Planners, P.C. was retained to conduct a preliminary 

viewshed analysis and visually sensitive resource (VSR) summary. This memo provides an 

overview of the results.    

The visual study area (VSA) utilized for this memo extends to a two-mile radius from the Project. 

The VSA includes portions of the City of Poughkeepsie, and the Towns of Lloyd, Poughkeepsie, 

and Marlborough. Because much of the Project area is patchworked with forested stands, 

wooded windbreaks and fields of orchards mixed with medium density residential properties, 

potential visibility is limited and viewpoints are largely focused within a half-mile radius. 

 

SUMMARY & RECOMMENDATION 

Based on the viewshed analysis and identified VSRs within the VSA, we suggest line-of-sight 

analyses (or visual simulations if requested) be developed from receptors number 9, 10, 11, and 

12.  See Figure 1 and 2 for locations of the individual viewpoints. 

 

VIEWSHED ANALYSIS & METHODOLOGY 

Viewshed mapping identifies the geographic area within which there is a relatively high 

probability that some portion of the proposed Project could be visible.  

A viewshed overlay was prepared illustrating the screening effect of topography, existing 

vegetation and built structures. Global Mapper 19.0 GIS software was used to generate the 

viewshed area based on publicly available lidar data. Topographic data was derived 2-meter 

resolution digital elevation models (DEM) acquired from the New York State GIS 

Clearinghouse.1 Using Global Mapper's viewshed analysis tool, the proposed Project location 

and height were input and a conservative offset of six feet was applied to account for the 

observer's eye level. The resulting viewshed identifies grid cells with a direct line-of-sight to the 

panel height. 

Their primary purpose of the viewshed analysis is to provide a general understanding of the 

Project’s potential visibility and implement it as a tool to help identify areas/viewpoints where 

further investigation is appropriate. 

 

 
1 https://orthos.dhses.ny.gov/ 



 

 
 

 

 

Figure 1 illustrates areas of potential Project visibility within the VSA. Figure 2 provides a more 

localized assessment of potential Project visibility by displaying a ½-mile study area.   

Of the 9,156 acres within the VSA, a view of the proposed project is theoretically possible from 

approximately 568 acres or 6.2%.  

 

Visual Resources within 2-mile visual study area (VSA) 

 

 

VP # Location Description 

1 Locust Grove Estate (The Lane Loop Trail) Historic, cultural and recreational resource 

2 Locust Grove Estate (The Lakeside Trail) Historic, cultural and recreational resource 

3 Locust Grove Estate (The Saw Mill Trail) Historic, cultural and recreational resource 

4 Bill's Lane Residential resource 

5 Cluett Schantz Memorial Park Recreational resource 

6 Milton Landing Park (Milton-on-Hudson Station) NRHP-Listed resource 

7 Milton Turnpike High-use public resource 

8 Clarks Lane Residential Resource 

9 Intersection of Milton Turnpike and Clarks Lane Residential Resource 

10 Milton Turnpike Residential Resource/Adjacent roadway 

11 Milton Turnpike Residential Resource/Adjacent roadway 

12 New Rd Residential Resource/Adjacent roadway 

13 Mahoney Rd Residential Resource/Adjacent roadway 

14 State Route 9W High-use public resource 







 

 

 

 

 

 

 

 

Attachment 11: SGHAT Glare Study 

  



Albany New York 12205 

Main: 877 627 3772 

 

 

Memorandum 

To: Carson Power 

From: Elizabeth Myers, PMP / Certified Glare Analyst 

Date: August 29, 2024 

Subject: Highlands Glare Study 

Project No.: 24008824A 

 

Collier’s Engineering & Design (CED) performed an analysis on the array areas of the proposed solar 

project site in Milton, Ulster County, NY.  

Information was provided by Carson Power and their client in order to complete this study. The 

project’s fixed-tilt panels were programmed to a 25-degree tilt facing south at 180° with 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.  

Through extensive cross-checking, it was found that a 25-degree resting angle facing 180 degrees 

south with existing foliage, local structures, and small lines of 6-to-8-foot landscaping provided by 

the developer considered, NO GLARE over the course of an entire year is predicted to affect the 

areas surrounding the proposed project. 
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In the graphics presented below and on the following pages, Red Markers represent Observation 

Points, and Brown Lines represent both existing foliage in the area and the proposed landscaping 

plan, as well as additional structures in between study points and the array areas.  
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The above conclusion is arrived at by utilizing ForgeSolar software and individually studying 

variables, such as existing foliage, additional proposed landscaping and structures, as well as 

different equipment settings if needed, at the proposed site location. Technical reporting output by 

the ForgeSolar program is included in the pages that follow. 

 
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.  

 
Background Information 

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):  
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1. Green – Unproblematic shine. Low potential to cause after-image. This type of glare can be 

compared to noticing something shiny in the distance. 

 

2. 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. 

a. Standard levels of yellow glare can, for 

the most part, be handled with relative 

ease utilizing slatted fencing or local-

foliage landscape mitigation measures. 

b. 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 uncommon to find with PV 

installations) would be considered an 

insurmountable hurdle to a PV 

installation of any size. 

c. High levels/intensities and long 

durations are different factors. 

 

3. 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.  

Note 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. 

  

Figure 1 – From ForgeSolar website (sample glare 

hazard plot defining ocular impact as function of retinal 

irradiance and subtended source angle (Ho, 2011)) 
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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 when the sun is in a 

perfect place—indeed the point of a 

photographer standing directly by these 

panels and waiting for the perfect 

moment to capture this image. It is also 

possible that the panels in the picture 

shown do not have an anti-reflective 

coating. 

 

 

 

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. 
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Misc. Analysis Settings

Summary of Results No glare predicted!

PV Name Tilt Orientation "Green" Glare "Yellow" Glare Energy Produced

deg deg min min kWh

Array 1 25.0 180.0 0 0 -
Array 2 25.0 180.0 0 0 -
Array 3 25.0 180.0 0 0 -
Array 4 25.0 180.0 0 0 -
Array 5 25.0 180.0 0 0 -

Highland Solar
Highland_Routes_OPs_8ftand6ft_LNDSCP
Client: Carson Power

Created Aug 28, 2024
Updated Aug 28, 2024
Time-step 1 minute
Timezone offset UTC-5
Minimum sun altitude 0.0 deg
Site ID 127863.21751

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

DNI: varies (1,000.0 W/m^2 peak)
Ocular transmission coefficient: 0.5
Pupil diameter: 0.002 m
Eye focal length: 0.017 m
Sun subtended angle: 9.3 mrad

PV Analysis Methodology: Version 2
Enhanced subtended angle calculation: On

ForgeSolar
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PV Array(s)
Total PV footprint area: 20.9 acres

Name: Array 1
Footprint area: 5.2 acres
Axis tracking: Fixed (no rotation)
Tilt: 25.0 deg
Orientation: 180.0 deg

Rated power: -
Panel material: Smooth glass with AR
coating
Vary reflectivity with sun position? Yes
Correlate slope error with surface type?
Yes
Slope error: 8.43 mrad

Vertex Latitude Longitude
Ground

elevation
Height above

ground
Total

elevation

deg deg ft ft ft

1 41.669482 -73.974432 349.52 6.00 355.52

2 41.671273 -73.974424 398.60 6.00 404.60
3 41.671576 -73.975196 440.62 6.00 446.62

4 41.669804 -73.975936 410.45 6.00 416.45
5 41.669620 -73.975808 406.37 6.00 412.37

6 41.669668 -73.975625 404.16 6.00 410.16
7 41.669804 -73.975614 406.86 6.00 412.86
8 41.669796 -73.975507 403.83 6.00 409.83

9 41.669500 -73.975336 389.43 6.00 395.43

Name: Array 2
Footprint area: 4.0 acres
Axis tracking: Fixed (no rotation)
Tilt: 25.0 deg
Orientation: 180.0 deg

Rated power: -
Panel material: Smooth glass with AR
coating
Vary reflectivity with sun position? Yes
Correlate slope error with surface type?
Yes
Slope error: 8.43 mrad

Vertex Latitude Longitude
Ground

elevation
Height above

ground
Total

elevation

deg deg ft ft ft

1 41.670790 -73.973190 330.47 6.00 336.47
2 41.671285 -73.974399 397.60 6.00 403.60

3 41.669251 -73.974413 347.66 6.00 353.66
4 41.669243 -73.974230 343.14 6.00 349.14

5 41.669572 -73.973501 331.57 6.00 337.57
6 41.670021 -73.973383 329.70 6.00 335.70

7 41.670582 -73.973222 329.72 6.00 335.72
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Name: Array 3
Footprint area: 5.6 acres
Axis tracking: Fixed (no rotation)
Tilt: 25.0 deg
Orientation: 180.0 deg

Rated power: -
Panel material: Smooth glass with AR
coating
Vary reflectivity with sun position? Yes
Correlate slope error with surface type?
Yes
Slope error: 8.43 mrad

Vertex Latitude Longitude
Ground

elevation
Height above

ground
Total

elevation

deg deg ft ft ft

1 41.666623 -73.975561 410.13 6.00 416.13
2 41.667985 -73.975550 384.52 6.00 390.52

3 41.668290 -73.975164 371.68 6.00 377.68
4 41.668362 -73.975443 377.34 6.00 383.34

5 41.668578 -73.975218 364.57 6.00 370.57
6 41.668586 -73.974788 359.92 6.00 365.92

7 41.668033 -73.974703 362.99 6.00 368.99
8 41.667961 -73.974585 364.43 6.00 370.43

9 41.667833 -73.973834 357.07 6.00 363.07
10 41.666863 -73.974348 378.95 6.00 384.95

11 41.666951 -73.974606 383.52 6.00 389.52
12 41.666118 -73.975046 414.86 6.00 420.86

13 41.666206 -73.975486 420.46 6.00 426.46
14 41.666254 -73.975604 420.30 6.00 426.30

Name: Array 4
Footprint area: 2.6 acres
Axis tracking: Fixed (no rotation)
Tilt: 25.0 deg
Orientation: 180.0 deg

Rated power: -
Panel material: Smooth glass with AR
coating
Vary reflectivity with sun position? Yes
Correlate slope error with surface type?
Yes
Slope error: 8.43 mrad

Vertex Latitude Longitude
Ground

elevation
Height above

ground
Total

elevation

deg deg ft ft ft

1 41.666741 -73.975585 406.52 6.00 412.52

2 41.667945 -73.975590 386.87 6.00 392.87
3 41.668121 -73.975700 386.35 6.00 392.35

4 41.668089 -73.976387 392.17 6.00 398.17
5 41.667392 -73.976902 408.30 6.00 414.30

6 41.667104 -73.976880 415.67 6.00 421.67
7 41.667112 -73.976580 415.65 6.00 421.65

8 41.667753 -73.976258 400.03 6.00 406.03
9 41.667657 -73.976076 401.86 6.00 407.86
10 41.667408 -73.976087 406.92 6.00 412.92

11 41.667015 -73.976280 416.59 6.00 422.59
12 41.666815 -73.976194 419.36 6.00 425.36

13 41.666727 -73.975904 414.68 6.00 420.68
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Name: Array 5
Footprint area: 3.4 acres
Axis tracking: Fixed (no rotation)
Tilt: 25.0 deg
Orientation: 180.0 deg

Rated power: -
Panel material: Smooth glass with AR
coating
Vary reflectivity with sun position? Yes
Correlate slope error with surface type?
Yes
Slope error: 8.43 mrad

Vertex Latitude Longitude
Ground

elevation
Height above

ground
Total

elevation

deg deg ft ft ft

1 41.667867 -73.973813 356.37 6.00 362.37
2 41.669169 -73.973062 331.17 6.00 337.17

3 41.669370 -73.973400 331.42 6.00 337.42
4 41.669057 -73.974237 344.51 6.00 350.51

5 41.668969 -73.974344 346.41 6.00 352.41
6 41.668616 -73.974752 359.04 6.00 365.04

7 41.668055 -73.974671 362.02 6.00 368.02
8 41.667979 -73.974569 363.89 6.00 369.89
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Route Receptor(s)

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

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.666567 -73.976947 431.75 4.50 436.25
2 41.665978 -73.977118 434.32 4.50 438.82

Name: Route 10
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.668710 -73.980165 428.13 8.50 436.63

2 41.668235 -73.980293 423.14 8.50 431.64
3 41.668093 -73.980430 421.06 8.50 429.56

4 41.667694 -73.980798 413.27 8.50 421.77
5 41.667109 -73.980929 411.56 8.50 420.06

Name: Route 11
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.666225 -73.977839 430.26 4.50 434.76

2 41.665995 -73.977965 436.00 4.50 440.50
3 41.665668 -73.978083 443.08 4.50 447.58

4 41.665107 -73.978211 448.96 4.50 453.46
5 41.664498 -73.978262 456.95 4.50 461.45

Name: Route 12
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.664496 -73.978241 456.64 8.50 465.14

2 41.665111 -73.978177 448.91 8.50 457.41
3 41.665672 -73.978056 442.82 8.50 451.32
4 41.665991 -73.977935 435.75 8.50 444.25

5 41.666215 -73.977798 431.08 8.50 439.58
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Name: Route 2
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.665966 -73.977075 434.00 8.50 442.50
2 41.666618 -73.976895 429.66 8.50 438.16

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

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.665382 -73.974352 410.02 4.50 414.52
2 41.665506 -73.975409 436.95 4.50 441.45

3 41.665623 -73.976069 439.14 4.50 443.64
4 41.665843 -73.976788 435.50 4.50 440.00

5 41.666152 -73.977480 432.94 4.50 437.44
6 41.666300 -73.977909 426.65 4.50 431.15

Name: Route 6
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.666280 -73.977941 426.83 8.50 435.33

2 41.666108 -73.977480 433.11 8.50 441.61
3 41.665803 -73.976809 436.15 8.50 444.65

4 41.665595 -73.976096 439.36 8.50 447.86
5 41.665462 -73.975388 436.33 8.50 444.83

6 41.665338 -73.974358 410.79 8.50 419.29

Name: Route 7
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.665798 -73.976828 436.06 4.50 440.56

2 41.664978 -73.977182 448.75 4.50 453.25
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Name: Route 8
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.664962 -73.977152 449.28 8.50 457.78
2 41.665782 -73.976801 436.44 8.50 444.94

Name: Route 9
Route type Two-way
View angle: 50.0 deg Vertex Latitude Longitude

Ground
elevation

Height above
ground

Total
elevation

deg deg ft ft ft

1 41.667111 -73.980988 410.66 4.50 415.16
2 41.667718 -73.980830 412.99 4.50 417.49

3 41.668131 -73.980462 421.65 4.50 426.15
4 41.668235 -73.980352 423.01 4.50 427.51

5 41.668712 -73.980242 427.96 4.50 432.46
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Discrete Observation Receptors

Number Latitude Longitude Ground elevation Height above ground Total Elevation

deg deg ft ft ft

OP 1 41.665072 -73.975895 450.11 5.50 455.61
OP 2 41.665038 -73.975899 450.56 15.00 465.56

OP 3 41.665088 -73.974857 421.17 5.50 426.67
OP 4 41.665041 -73.974806 422.44 15.00 437.44

OP 5 41.665933 -73.975327 429.60 5.50 435.10
OP 6 41.665973 -73.975423 430.08 15.00 445.08

OP 7 41.665713 -73.975149 431.33 5.50 436.83
OP 8 41.665683 -73.975160 431.57 15.00 446.57

OP 9 41.665793 -73.974608 408.01 5.50 413.51
OP 10 41.665769 -73.974538 406.69 15.00 421.69

OP 11 41.665675 -73.974128 405.65 5.50 411.15
OP 12 41.665631 -73.974141 406.89 15.00 421.89

OP 13 41.666063 -73.974415 393.45 5.50 398.95
OP 14 41.665913 -73.973916 392.85 5.50 398.35

OP 15 41.665975 -73.976147 433.80 5.50 439.30
OP 16 41.665947 -73.976013 434.21 15.00 449.21

OP 17 41.666656 -73.977102 429.17 5.50 434.67
OP 18 41.666600 -73.977008 431.21 15.00 446.21

OP 19 41.667007 -73.977058 421.56 5.50 427.06
OP 20 41.666973 -73.977031 422.57 15.00 437.57

OP 21 41.666876 -73.977038 424.54 5.50 430.04
OP 22 41.666859 -73.977050 424.84 15.00 439.84
OP 23 41.668678 -73.980221 427.69 5.50 433.19

OP 24 41.668417 -73.980307 425.72 5.50 431.22
OP 25 41.667177 -73.980153 413.82 5.50 419.32

OP 26 41.667275 -73.980110 416.64 15.00 431.64
OP 27 41.667506 -73.979683 411.98 5.50 417.48

OP 28 41.667442 -73.979747 413.38 15.00 428.38
OP 29 41.665537 -73.978280 447.40 5.50 452.90

OP 30 41.664932 -73.978344 452.83 5.50 458.33
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Obstruction Components

Name: BLDG1
Upper edge height: 30.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665192 -73.976781 446.36

2 41.665127 -73.976408 449.45
3 41.664849 -73.976510 451.98

4 41.664791 -73.976191 452.36
5 41.664366 -73.976322 455.93

6 41.664488 -73.976980 456.28
7 41.664901 -73.976845 452.39

8 41.665192 -73.976781 446.36

Name: BLDG2
Upper edge height: 15.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666904 -73.977154 423.82

2 41.666878 -73.977043 424.54
3 41.666806 -73.977097 425.44

4 41.666837 -73.977201 423.75
5 41.666904 -73.977154 423.82

Name: BLDG3
Upper edge height: 15.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.667014 -73.977172 420.46

2 41.666979 -73.977028 422.24
3 41.666906 -73.977067 424.28

4 41.666947 -73.977211 420.58
5 41.667014 -73.977172 420.46

Name: House1
Upper edge height: 21.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666630 -73.977202 429.24
2 41.666570 -73.976977 431.90

3 41.666450 -73.977022 433.90
4 41.666504 -73.977277 430.99

5 41.666624 -73.977226 428.94
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Name: House2
Upper edge height: 21.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665959 -73.976199 433.66

2 41.665921 -73.976022 435.26
3 41.665805 -73.976068 437.34

4 41.665847 -73.976250 435.09
5 41.665959 -73.976199 433.66

Name: House3
Upper edge height: 21.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665977 -73.975475 429.69
2 41.665929 -73.975303 428.69

3 41.665837 -73.975354 432.13
4 41.665881 -73.975523 431.21

5 41.665963 -73.975494 429.98

Name: House4
Upper edge height: 21.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665815 -73.974611 407.32

2 41.665715 -73.974656 410.70
3 41.665655 -73.974450 407.14
4 41.665765 -73.974410 404.39

5 41.665815 -73.974611 407.32

Name: House5
Upper edge height: 21.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.667356 -73.980338 418.02

2 41.667224 -73.980397 415.82
3 41.667155 -73.980175 413.64

4 41.667334 -73.980076 416.39
5 41.667372 -73.980183 420.35

6 41.667308 -73.980220 418.85
7 41.667356 -73.980338 418.02
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Name: House6
Upper edge height: 21.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665704 -73.975140 430.90

2 41.665666 -73.974961 423.30
3 41.665557 -73.974998 425.97

4 41.665594 -73.975189 432.18
5 41.665704 -73.975140 430.90

Name: LANDSCP3A
Upper edge height: 6.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.667385 -73.976926 408.15
2 41.667071 -73.976902 417.28

3 41.666972 -73.976593 419.85

Name: LNDSCP1A
Upper edge height: 8.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.667054 -73.976375 416.32

2 41.666781 -73.976235 419.52
3 41.666605 -73.975602 411.08
4 41.666212 -73.975637 421.69

5 41.666068 -73.975018 414.97

Name: LNDSCPE2A
Upper edge height: 6.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.669521 -73.973538 332.13

2 41.669579 -73.973426 331.26
3 41.669948 -73.973327 328.70
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Name: LNDSCPE4A
Upper edge height: 6.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666072 -73.975020 414.97

2 41.666910 -73.974582 383.05
3 41.666826 -73.974336 379.02

4 41.669356 -73.972905 330.48

Name: Tree14
Upper edge height: 25.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666062 -73.975560 426.12
2 41.666023 -73.975406 428.26

Name: Trees1
Upper edge height: 15.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.667340 -73.976947 409.27

2 41.667049 -73.976941 418.31
3 41.666937 -73.976622 421.28
4 41.666470 -73.976885 433.19

5 41.665993 -73.976995 434.17

Name: Trees10
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.667582 -73.979167 408.42

2 41.667380 -73.979084 406.42
3 41.666889 -73.979621 412.01
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Name: Trees11
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665859 -73.977896 437.15

2 41.665610 -73.977273 439.36
3 41.664921 -73.977509 451.34

Name: Trees12
Upper edge height: 30.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665851 -73.977906 437.43
2 41.665186 -73.978069 447.79

3 41.665034 -73.977930 448.81
4 41.664917 -73.977541 451.04

Name: Trees13
Upper edge height: 18.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665729 -73.975054 426.48

2 41.665657 -73.974805 417.13

Name: Trees14
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666257 -73.978367 420.33

2 41.666157 -73.978008 432.31
3 41.665864 -73.978163 439.80
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Name: Trees15
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666974 -73.977266 417.42

2 41.666661 -73.977420 423.31
3 41.666301 -73.977668 429.87

Name: Trees16
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665807 -73.977851 437.90
2 41.664965 -73.977550 449.93

Name: Trees2
Upper edge height: 35.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.666406 -73.974522 390.83

2 41.666033 -73.973312 386.00

Name: Trees3
Upper edge height: 30.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665486 -73.974911 421.73

2 41.666390 -73.974484 390.60
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Name: Trees4
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665885 -73.974117 394.71

2 41.665574 -73.974272 406.80

Name: Trees5
Upper edge height: 27.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665678 -73.975600 436.68
2 41.665775 -73.975415 433.80

3 41.665704 -73.975257 433.46
4 41.665556 -73.975219 432.77

5 41.665652 -73.975538 438.01

Name: Trees6
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665510 -73.975809 439.41

2 41.665298 -73.975879 445.92

Name: Trees7
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.665454 -73.975536 440.13

2 41.665350 -73.975042 423.05
3 41.665003 -73.975166 432.54

4 41.665071 -73.975490 447.61
5 41.665370 -73.975380 438.68
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Name: Trees8
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.670596 -73.972022 324.95

2 41.666420 -73.974383 389.72

Name: Trees9
Upper edge height: 20.0 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.671443 -73.977312 417.70
2 41.666578 -73.978599 417.11
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Summary of PV Glare Analysis
PV configuration and total predicted glare

PV Name Tilt Orientation "Green" Glare "Yellow" Glare Energy Produced Data File

deg deg min min kWh

Array 1 25.0 180.0 0 0 - -
Array 2 25.0 180.0 0 0 - -
Array 3 25.0 180.0 0 0 - -
Array 4 25.0 180.0 0 0 - -
Array 5 25.0 180.0 0 0 - -

PV & Receptor Analysis Results
Results for each PV array and receptor

Array 1 no glare found
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Component Green glare (min) Yellow glare (min)

OP: OP 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 6 0 0
OP: OP 7 0 0
OP: OP 8 0 0
OP: OP 9 0 0
OP: OP 10 0 0
OP: OP 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
OP: OP 29 0 0
OP: OP 30 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 2 0 0
Route: Route 5 0 0
Route: Route 6 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
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Array 2 no glare found

No glare found
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Component Green glare (min) Yellow glare (min)

OP: OP 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 6 0 0
OP: OP 7 0 0
OP: OP 8 0 0
OP: OP 9 0 0
OP: OP 10 0 0
OP: OP 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
OP: OP 29 0 0
OP: OP 30 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 2 0 0
Route: Route 5 0 0
Route: Route 6 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
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Array 3 no glare found

No glare found
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Component Green glare (min) Yellow glare (min)

OP: OP 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 6 0 0
OP: OP 7 0 0
OP: OP 8 0 0
OP: OP 9 0 0
OP: OP 10 0 0
OP: OP 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
OP: OP 29 0 0
OP: OP 30 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 2 0 0
Route: Route 5 0 0
Route: Route 6 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
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Array 4 no glare found

No glare found
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Component Green glare (min) Yellow glare (min)

OP: OP 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 6 0 0
OP: OP 7 0 0
OP: OP 8 0 0
OP: OP 9 0 0
OP: OP 10 0 0
OP: OP 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
OP: OP 29 0 0
OP: OP 30 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 2 0 0
Route: Route 5 0 0
Route: Route 6 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
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Array 5 no glare found

No glare found
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Component Green glare (min) Yellow glare (min)

OP: OP 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 6 0 0
OP: OP 7 0 0
OP: OP 8 0 0
OP: OP 9 0 0
OP: OP 10 0 0
OP: OP 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
OP: OP 29 0 0
OP: OP 30 0 0
Route: Route 1 0 0
Route: Route 10 0 0
Route: Route 11 0 0
Route: Route 12 0 0
Route: Route 2 0 0
Route: Route 5 0 0
Route: Route 6 0 0
Route: Route 7 0 0
Route: Route 8 0 0
Route: Route 9 0 0
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Assumptions

No glare found

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 system 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. Actual values 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.
Several V1 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 informatio
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.
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1. Introduction 

Carson Power proposes to build a photovoltaic (PV) Solar Panel System at 206 Milton Turnpike, 
Marlborough, NY with a nameplate capacity of approximately 4.1 megawatts (MW) alternating 
current (AC) and be built on approximately 20 acres of an 78-acre parcel. 

 
This Decommissioning Plan (“Plan”) provides an overview of activities that will occur during the 
decommissioning phase of the Solar Panel System, including activities related to the restoration 
of land, the management of materials and waste, projected costs, and a decommissioning fund 
agreement overview. 

 
The Solar Panel System will have a useful life of twenty (20) to forty (40) years. This Plan assumes 
that a Solar Panel System will be dismantled, and the site restored to a state similar to its pre- 
construction condition at the end of a 20-to-40-year life. The Plan also covers the case of the 
abandonment of the Solar Panel System, for any reason prior to the 20-to-40-year maturity date. 

 
Decommissioning of the Solar Panel System will include the disconnection of the System from 
the electrical grid and the removal of all Solar Panel System components, including: 

 
 Photovoltaic (PV) modules, panel racking and supports. 
 Inverter units, transformers, and other electrical equipment. 
 Access roads, wiring cables, communication tower, perimeter fence; and, 
 Concrete foundations. 

This decommissioning plan is based on current best management practices and procedures. This 
Plan may be subject to revision based on new standards and emergent best management practices 
at the time of decommissioning. Permits will be obtained as required and notification will be given 
to stakeholders (Exhibit 1) prior to decommissioning. 
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2. The Proponent 

 

Highland 201 Solar LLC will manage and coordinate the approvals process and obtain all 
necessary regulatory approvals that vary depending on the jurisdiction, project capacity, and site 
location. 

Contact information for the proponent is as follows: 
 

Full Name of Company:  Highland 201 Solar LLC 
 

Contact: Nic Cunha  
 

Address: 110 William St 24th Floor NYC, NY, 10038 

Telephone: (401) 862-9088 
 

Email: contact@carson-power.com 
 
 

2.1 Project Information 
 

Address: 206 Milton Turnpike, Marlborough, NY  

Tax ID:                                      95.4-3-7.210, 95.4-3-7.110 & 95.4-3-7.22 

Project Size (est.): 4.1 MWac 

Purchase / Lease: Lease 
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3. Decommissioning of the Solar Panel System  

At the time of decommissioning, the installed components will be removed, reused, disposed of, 
and recycled, where possible. The Site will be restored to a state similar to its pre- construction 
condition within one year of removal. All removal of equipment will be accomplished in 
accordance with any applicable regulations and manufacturer recommendations. All applicable 
permits will be acquired. 

3.1 Equipment Dismantling and Removal 
 

Generally, the decommissioning of a Solar Panel System proceeds in the reverse order of the 
installation. 

 
1. The Solar Panel System shall be disconnected from the utility power grid. All electrical 

connections to the PV modules will be disconnected at each module, and the modules will 
then be removed from their framework by cutting or dismantling the connections to the 
supports. Modules will be removed and sold to a purchaser or recycler. In the event of a total 
fracture of any modules, the interior materials are silicon based and are not hazardous. 
Disposal of these materials at a landfill will be permissible. 

2. All aboveground and underground electrical interconnection and distribution cables shall 
be removed and disposed off-site by an approved facility. 

3. Galvanized steel PV module support and racking system support posts shall be removed 
and disposed off-site by an approved facility. 

4. Electrical and electronic devices, including transformers and inverters shall be removed and 
disposed off-site by an approved facility. 

5. Concrete foundations shall be removed and disposed off-site by an approved facility. 

6. Fencing shall be removed and will be disposed off-site by an approved facility. 
 

3.2 Environmental Effects 
 

Decommissioning activities, particularly the removal of project components, could result in 
environmental effects similar to those of the construction phase. For example, there is the 
potential for disturbance (erosion/sedimentation/fuel spills) to adjacent watercourses or significant 
natural features. Mitigation measures similar to those employed during the construction phase of 
the Solar Panel System will be implemented. These will remain in place until the site is stabilized in 
order to mitigate erosion and silt/sediment runoff and any impacts on the significant natural 
features or water bodies located adjacent to the Site. All applicable regulatory agencies must be 
consulted, and permits obtained as applicable to facilitate decommissioning activities.  

 
Road traffic will temporarily increase due to the movement of decommissioning crews and 
equipment. There may be an increase in particulate matter (dust) in adjacent areas during the 
decommissioning phase. Decommissioning activities may lead to temporary elevated noise levels 
from heavy machinery and an increase in trips to the project location. 
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3.3 Site Restoration 
 

Through the decommissioning phase, Site will be restored to a state similar to its pre- 
construction condition. 

 
All project components (discussed in Table 1) will be removed. Rehabilitated lands will be seeded 
with a seed mix favorably to native species and local pollinators.  
 
Upon petition to the appropriate authority having jurisdiction the system owner and/or 
landowner may be permitted to leave certain underground or aboveground improvements in 
place, provided the owner can show that such improvements are part of a plan to redevelop the 
site, are not detrimental to such redevelopment. 
 
In addition, to the tasks outlined in this plan, the Company agrees that all Decommissioning 
obligations will be completed in accordance with NYS Department of Agriculture and Markets 
(NYSDAM) Guidelines, as set forth in the NYSDAM Guidelines for Agricultural Mitigation for Solar 
Energy Projects (Revised October 18th, 2019), Hereto attached as (Exhibit 2) to this plan as this 
solar panel system was installed in agricultural lands that are regulated by the NYSDAM. 

 
3.4 Managing Materials and Waste 

 

During the decommissioning phase a variety of excess materials and wastes (listed in Table 1) will 
be generated. Most of the materials used in a Solar Panel System are reusable or recyclable. Some 
equipment may have manufacturer take-back and recycling requirements. Any remaining materials 
will be removed and disposed of off-site at an appropriate facility. Decommissioning efforts shall 
coordinate with manufacturers, local subcontractors, and waste firms to segregate material to be 
disposed of, recycled, or reused. 

 
Carson Power (or other designated responsible party) will be responsible for the logistics of 
collecting and recycling the PV modules and to minimize the potential for modules to be discarded 
in the municipal waste stream. Carson Power proposes the determination of disposal method for 
solar modules at the time of decommissioning based on current industry best practices. 
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Table 1: Management of Excess Materials and Waste 

 

Material / Waste Means of Managing Excess Materials and Waste 

 
PV panels 

If there is no possibility for reuse, the panels will either be returned to 
the manufacturer for appropriate disposal or will be transported to a 
recycling facility where the glass, metal and semiconductor materials 
will be separated and recycled. Industry best practices will be applied 
at time of decommissioning.  

Metal array mounting racks 
and steel supports 

These materials will be recycled or disposed off-site at an approved 
facility. 

 

 
Transformers components 

The small amount of oil from the transformers will be removed on-site 
to reduce the potential for spills and will be transported to an approved 
facility for disposal. The step-up transformer and the inverter units will 
be transported off-site to be sent back to the manufacturer, recycled, 
reused, or safely disposed off-site in accordance with current standards 
and best practices. 

 
Inverters, fans, fixtures 

The metal components of the inverters, fans and fixtures will be 
disposed of or recycled, where possible. Remaining components will be 
Disposed of in accordance with the standards at time of 
decommissioning 

 
 
 

Gravel (or other granular) 

It is possible that the municipality may accept uncontaminated 
material without processing for use on local roads, however, for 
the purpose of this report it is assumed that the material will be 
removed from the project location by truck to a location where 
the aggregate can be processed for salvage. It will then be reused. 
as fill for construction. It is not expected that any such material will be 
contaminated. 

 

 
Geotextile fabric 

It is assumed that during excavation of the aggregate, a large 
portion of the geotextile will be removed and sorted out of 
the aggregate during excavation. Geotextile fabric that is 
remaining will be removed from site. All material will be disposed of 
off-site at an approved disposal facility. 

Concrete 
inverter/transformer 
Foundations 

Concrete foundations will be broken down and transported to a recycling 
or approved disposal facility. 

 
 
 

Cables and wiring 

The electrical conductors that connect solar panel system to the point 
of interconnect will be removed and recycled. Utility poles will be 
removed and disposed of per applicable regulation.  Associated 
electronic equipment (isolation switches, fuses, metering) will be 
transported off-site to be sent back to the manufacturer, recycled, 
reused, or safely disposed off-site in accordance with current 
standards and best practices. 

Fencing Fencing will be removed and recycled at a metal recycling facility. 
 

Debris 
Any remaining debris on the site will be separated into 
recyclables/residual wastes and will be transported from the site 
and disposed of or recycled as applicable. 
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3.5 Decommissioning During Construction or Abandonment Before Maturity 

 

In case of abandonment of the Solar Panel System during construction or before its maturity, the 
same decommissioning procedures as for decommissioning after ceasing operation will be 
undertaken and the same decommissioning and restoration program will be honored, in as far as 
construction proceeded before abandonment.  If the Solar Panel System has not been in active 
and continuous service for a period of one year it will be removed at the owner's or operator's 
expense.  The Solar Panel System will be dismantled, materials removed and disposed, the soil 
that was removed will be graded and the site restored to a state similar to its preconstruction 
condition within one year of removal. 

 
3.6 Decommissioning Notification 

 

Decommissioning activities may require the notification of stakeholders given the nature of the 
works at the Panel System Site. The local municipality will be notified prior to commencement of 
any decommissioning activities. Six months prior to decommissioning, Carson Power (or other 
designated responsible party) will update the list of stakeholders (Exhibit 1) and notify 
appropriate municipalities of decommissioning activities. Federal, State, County, and Local 
authorities will be notified as needed to discuss the potential approvals required to engage in 
decommissioning activities. 

 
3.7 Approvals 

 

Well-planned and well-managed renewable energy facilities are not expected to pose 
environmental risks at the time of decommissioning. Decommissioning of a Solar Panel System will 
follow the standards and regulations at the time of decommissioning. 

 
This Decommissioning Report will be updated as necessary in the future to ensure that changes in 
technology and site restoration methods are taken into consideration. 
 
 
 
 

 
Nic Cunha 
Senior Project Developer 
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4. Costs of Decommissioning 
 

The costs below are the current estimated costs to decommission a 2 MWac Solar Panel System based 
on guidance from NYSERDA and estimates from the Massachusetts solar market, a mature solar 
market with experience decommissioning projects. The values below should be multiplied by a 
value of 2.05 for this project. The salvage values of valuable recyclable materials (aluminum, 
steel, copper, etc.) are not factored into the below costs. The scrap value will be determined on 
current market rates at the time of salvage. 
 
Table 2: Decommissioning Task and estimated costs 

 
 

Tasks 2 MWac Estimated 
Cost ($) 

Total Estimated 
Cost (S) 

Remove Rack Wiring $2,459 $5,041

Remove Panels $2,450 $5,023

Dismantle Racks $12,350 $25,318

Remove Electrical Equipment $1,850 $3,793

Breakup and Remove Concrete Pads or 
Ballasts 

$1,500 $3,075

Remove Racks $7,800 $15,990

Remove Cable $6,500 $13,325

Remove Ground Screws and Power Poles $13,850 $28,393

Remove Fence $4,950 $10,148

Grading $4,000 $8,200

Seed Disturbed Areas $1,000 $2,050

Truck to Recycling Center $2,250 $4,613

Current Total $60,950 $124,948

Total After 5 Years (2.5% inflation rate) $68,959 $141,366

Total After 20 Years (2.5% inflation rate) $99,874 $204,742

NYSERDA Guidebook for local Governments  
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5. Decommissioning Financial Surety  

 
Consistent with the approach that has taken in other communities, the Company offers to provide a 
decommissioning surety bond, to be posted prior at the commercial operation date, in the amount of 
$141,366 for decommissioning of the solar system in the unlikely event that the company is unable to 
meet its contractual obligations for solar project removal and restoration. The amount of the bond is 
derived from the 5-year estimated costs from Table 2. The decommissioning bond, of which the 
Company will serve as the principal and the Town of Marlborough shall serve as the as the obligee, 
starting at the commercial operation date, shall remain in place for the life of the system and 
throughout decommissioning of the system. The Town shall have the right to draw on this bond.  
Upon drawing on the balance of the bond, the Town assumes responsibility for the decommissioning 
of the system. 
 
This bond can be reviewed at an interval specified by the Town (recommended 5 years) until which 
time the company’s decommissioning obligations have been fulfilled. The Company agrees to submit 
revised removal cost estimates to the Town and the bond if required at each review. Posted bonds will 
reflect the current estimate for decommissioning until which time the costs of removal are reassessed. 
The bond’s start date shall be the first month following the commercial operation date of the facility. 
The bond has no set term and will remain in place throughout decommissioning of the system. 
 
Subsequent to review by the Town, other Financial Surety methods consistent with the NYSERDA 
guidelines may be adopted, and this plan shall be updated to reflect the current method of financial 
surety for decommissioning. 
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Exhibit 1: Stakeholders 

 
 

 Role  Contact Info  
Highland 201 Solar LLC 
 

System Owner  Nic Cunha  
ncunha@carson-power.com  
401-862-9088 

Town of Marlborough 
 
 
 
 

Building Inspector/Code 
Enforcement Officer  

Tom Corcoran 
tcorcoran@marlboroughny.us  

Central Hudson Gas & Electric 
 
 
 
 

Utility Operator  Central Hudson DG Team 
DG@cenhu.com  
845-486-5215 

 
 
All listed stakeholders will receive a copy of the decommissioning plan when executed and will receive 
revised copies when revisions are made. 
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Exhibit 2: New York State Department of Agriculture and Markets Guidance 

 
 

 
 

NEW YORK STATE DEPARTMENT OF AGRICULTURE AND 
MARKETS  

 
Guidelines for Solar Energy Projects - Construction Mitigation for Agricultural Lands  

(Revision 10/18/2019) 
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NEW YORK STATE DEPARTMENT OF AGRICULTURE AND MARKETS 

 

Guidelines for 

Solar Energy Projects - Construction Mitigation for Agricultural Lands 

(Revision 10/18/2019) 
 

The following are guidelines for mitigating construction impacts on agricultural land during the following 

stages of a solar energy project: Construction, Post-Construction Restoration, Monitoring and Remediation, and 

Decommissioning. These guidelines apply to project areas subject to ground disturbance1 within agricultural 

lands including:  

 

• Lands where agriculture use will continue or resume following the completion of construction (typically 

those lands outside of the developed project’s security fence);  

• Lands where the proposed solar development will be returning to agricultural use upon 

decommissioning, (typically those lands inside of the developed project’s security fence); 

• Applicable Area under review pursuant to Public Service Law Article 10 Siting of Major Electric 

Facilities. 

 

The Project Company will incorporate these Guidelines into the development plans and applications for 

permitting and approval for solar projects that impact agricultural lands. If the Environmental Monitor, hereafter 

referred to as EM, determines that there is any conflict between these Guidelines and the requirements for 

project construction that arise out of the project permitting process, the Project Company and its EM, will notify 

the New York State Department of Agriculture and Markets (NYSDAM), Division of Land and Water 

Resources, and seek a reasonable alternative.   

 

Environmental Monitor (EM) 

 

The Project Company (or its contractor) shall hire or designate an EM to oversee the construction, restoration 

and follow-up monitoring in agricultural areas.  The EM shall be an individual with a confident understanding 

of normal agriculture practices2 (such as cultivation, crop rotation, nutrient management, drainage (subsurface 

and/or surface), chemical application, agricultural equipment operation, fencing, soils, plant identification, etc.)  

and able to identify how the project may affect the site and the applicable agricultural practices.  The EM should 

also have experience with or understanding of the use of a soil penetrometer for compaction testing and record 

keeping.  The EM may serve dual inspection roles associated with other Project permits and/or construction 

duties, if the agricultural workload allows. The EM should be available to provide site-specific agricultural 

information as necessary for project development through field review and direct contact with both the affected 

farm operators and NYSDAM. The EM should maintain regular contact with appropriate onsite project 

construction supervision and inspectors throughout the construction phase. The EM should maintain regular 

contact with the affected farm operator(s) concerning agricultural land impacted, management matters pertinent 

to the agricultural operations and the site-specific implementation of agricultural resource mitigation measures. 

The EM will serve as the agricultural point of contact. 

 

                                                           
1Ground Disturbance is defined as an activity that contributes to measurable soil compaction, alters the soil profile or removes 

vegetative cover. Construction activities that utilize low ground pressure vehicles that do not result in a visible rut that alters soil 

compaction, is not considered a Ground Disturbance.  Soil compaction should be tested using an appropriate soil penetrometer or 

other soil compaction measuring device. The soil compaction test results within the affected area will be compared with those of the 

adjacent unaffected portion of the agricultural area.  

 
2 An EM is not expected to have knowledge regarding all of the listed agricultural practices, but rather a general understanding such 

that the EM is able to perform the EM function. 
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1. For projects involving less than 50 acres of agricultural land within the limits of disturbance (LOD),3 the 

EM shall be available for consultation and/or on-site whenever construction or restoration work that 

causes Ground Disturbance is occurring on agricultural land.   

 

2. For projects involving 50 acres or more of agricultural land within the (LOD) (including projects 

involving the same parent company whether phased or contiguous projects), the EM shall be on site 

whenever construction or restoration work requiring or involving Ground Disturbance is occurring on 

agricultural land and shall notify NYSDAM of Project activity.  The purpose of the agency coordination 

would be to assure that the mitigation measures of these guidelines are being met to the fullest extent 

practicable.  The Project Company and the NYSDAM will agree to schedule inspections in a manner 

that avoids delay in the work.  NYSDAM requires the opportunity to review and will approve the 

proposed EM based on qualifications or capacities. 

 

Construction Requirements 
 

• Before any topsoil is stripped, representative soil samples should be obtained from the areas to be 

disturbed.  The soil sampling should be consistent with Cornell University’s soil testing guidelines, and 

samples should be submitted to a laboratory for testing PH, percent organic material, cation exchange 

capacity, Phosphorus/Phosphate (P), and Potassium/Potash (K).  The results are to establish a 

benchmark that the soil’s PH, Nitrogen (N), Phosphorus/Phosphate (P), and Potassium/Potash (K) are to 

be measured against upon restoration. If soil sampling is not performed, fertilizer and lime application 

recommendations for disturbed areas can be found at 

https://www.agriculture.ny.gov/ap/agservices/Fertilizer_Lime_and_Seeding_Recommendations.pdf .  

 

• Stripped topsoil should be stockpiled from work areas (e.g. parking areas, electric conductor trenches, 

along access roads, equipment pads) and kept separate from other excavated material (rock and/or sub-

soil) until the completion of the facility for final restoration. For proper topsoil segregation, at least 25 

feet of additional temporary workspace (ATWS) may be needed along “open-cut” underground utility 

trenches.  All topsoil will be stockpiled as close as is reasonably practical to the area where 

stripped/removed and shall be used for restoration on that particular area.  Any topsoil removed from 

permanently converted agricultural areas (e.g. permanent roads, etc.) should be temporarily stockpiled 

and eventually spread evenly in adjacent agricultural areas within the project Limits of Disturbance 

(LOD) ; however not to significantly alter the hydrology of the area.  Clearly designate topsoil stockpile 

areas and topsoil disposal areas in the field and on construction drawings; changes or additions to the 

designated stockpile areas may be needed based on field conditions in consultation with the EM.  

Sufficient LOD (as designated on the site plan or by the EM) area should be allotted to allow adequate 

access to the stockpile for topsoil replacement during restoration.  

 

o Topsoil stockpiles on agricultural areas left in place prior to October 31st should he seeded with 

Aroostook Winter Rye or equivalent at an application rate of three bushels (168 lbs.) per acre 

and mulched with straw mulch at rate of two to three bales per 1000 Sq. Ft.  

 

o Topsoil stockpiles left in place between October 31st and May 31st should be mulched with straw 

at a rate of two to three bales per 1000 Sq. Ft. to prevent soil loss. 

 

• The surface of access roads located outside of the generation facility’s security fence and constructed 

through agricultural fields shall be level with the adjacent field surface. If a level road design is not 

                                                           
3 The Limits of Disturbance (LOD) includes all project related ground disturbances and all areas within the project’s security fencing. 

https://www.agriculture.ny.gov/ap/agservices/Fertilizer_Lime_and_Seeding_Recommendations.pdf
https://www.agriculture.ny.gov/ap/agservices/Fertilizer_Lime_and_Seeding_Recommendations.pdf
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feasible, all access roads should be constructed to allow a farm crossing (for specific equipment and 

livestock) and to restore/ maintain original surface drainage patterns. 

 

• Install culverts and/or waterbars to maintain or improve site specific natural drainage patterns.  

 

• Do not allow vehicles or equipment outside the planned LOD without the EM seeking prior approval 

from the landowner (and/or agricultural producer), and associated permit amendments as necessary. 

Limit all vehicle and equipment traffic, parking, and material storage to the access road and/or 

designated work areas, such as laydown areas, with exception the use of low ground pressure 

equipment.4  Where repeated temporary access is necessary across portions of agricultural areas outside 

of the security fence, preparation for such access should consist of either stripping / stockpiling all 

topsoil linearly along the access road, or the use of timber matting.  

 

• Proposed permanent access should be established as soon as possible by removing topsoil according to 

the depth of topsoil as directed by the EM. Any extra topsoil removed from permanently converted areas 

(e.g. permanent roads, equipment pads, etc.) should be temporarily stockpiled and eventually spread 

evenly in adjacent agricultural areas within the project Limits of Disturbance (LOD); however not to 

significantly alter the hydrology of the area. 

 

• When open-cut trenching is proposed, topsoil stripping is required from the work area adjacent to the 

trench (including segregated stockpile areas and equipment access).  Trencher or road saw like 

equipment are not allowed for trench excavation in agricultural areas, as the equipment does not 

segregate topsoil from subsoil.  Horizontal Directional Drilling (HDD) or equivalent installation that 

does not disrupt the soil profile, may limit agricultural ground disturbances. Any HDD drilling fluid 

inadvertently discharged must be removed from agricultural areas.  Narrow open trenches less than 25 

feet long involving a single directly buried conductor or conduit (as required) to connect short rows 

within the array, are exempt from topsoil segregation. 

 

• Electric collection, communication and transmission lines installed above ground can create long term 

interference with mechanized farming on agricultural land.  Thus, interconnect conductors outside of the 

security fence must be buried in agricultural fields wherever practicable. Where overhead utility lines 

are required, (including Point(s) of Interconnection) installation must be located outside field boundaries 

or along permanent access road(s) wherever possible.  When overhead utilities must cross farmland, 

minimize agricultural impacts by using taller structures that provide longer spanning distances and 

locate poles on field edges to the greatest extent practicable.   

 

• All buried utilities located within the generation facility’s security fence must have a minimum depth of 

18-inches of cover if buried in a conduit and a minimum depth of twenty-four inches of cover if directly 

buried (e.g. not routed in conduit).5  

 

• The following requirements apply to all buried utilities located outside of the generation facility security 

fence: 

 

o In cropland, hayland, and improved pasture buried electric conductors must have a minimum depth 

of 48-inches of cover. In areas where the depth of soil over bedrock is less than 48-inches, the 

                                                           
4 low ground pressure vehicles that do not result in a visible rut that alters soil compaction. 
5 Burial of electrical conductors located within the energy generation facility may be superseded by more stringent updated electrical 

code or applicable governing code. 
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electric conductors must be buried below the surface of the bedrock if friable/rippable, or as near 

as possible to the surface of the bedrock. 

 

o In unimproved grazing areas or on land permanently devoted to pasture the minimum depth of 

cover must be 36-inches. 

 

o Where electrical conductors are buried directly below the generation facility’s access road or 

immediately adjacent (at road edge) to the access road, the minimum depth of cover must be 24-

inches.  Conductors must be close enough to the road edge as to be not subject to agricultural 

cultivation / sub-soiling. 

 

• When buried utilities alter the natural stratification of soil horizons and natural soil drainage patterns, 

rectify the effects with measures such as subsurface intercept drain lines.  Consult the local Soil and 

Water Conservation District concerning the type of intercept drain lines to install to prevent surface 

seeps and the seasonally prolonged saturation of the conductor installation zone and adjacent areas.  

Install and/or repair all drain lines according to Natural Resources Conservation Service conservation 

practice standards and specifications.  Drain tile must meet or exceed the AASHTO M-252 

specifications.  Repair of subsurface drains tiles should be consistent with the NYSDAM’s details for 

“Repair of Severed Tile Line” found in the pipeline drawing A-5 

(http://www.agriculture.ny.gov/ap/agservices/Pipeline-Drawings.pdf). 

 

• In pasture areas, it may be necessary to construct temporary fencing (in addition to the Project’s 

permanent security fences) around work areas to prevent livestock access to active construction areas 

and areas undergoing restoration.  For areas returning to pasture, temporary fencing will be required to 

delay the pasturing of livestock within the restored portion of the LOD until pasture areas are 

appropriately revegetated. Temporary fencing including the project’s required temporary access for the 

associated fence installations should be included within the LOD as well as noted on the construction 

drawings.  The Project Company will be responsible for maintaining the temporary fencing until the EM 

determines that the vegetation in the restored area is established and able to accommodate grazing. At 

such time, the Project Company should be responsible for removal of the temporary fences. 

 

Post-Construction restoration requirements applicable to continued use agricultural areas that suffered 

ground disturbance due to construction activities (typically lands outside of the developed project’s 

security fence).   

 

• All construction debris in active agriculture areas including pieces of wire, bolts, and other unused metal 

objects will need to be removed and properly disposed of as soon as practical to prevent mixing with any 

topsoil.  
 

• Excess concrete will not be buried or left on the surface in active agricultural areas. Concrete trucks will 

be washed outside of active agricultural areas.  Remove all excess subsoil and rock unearthed from 

construction related activities occurring in areas intended to return to agricultural use.  On-site disposal 

of such material is not permissible in active agricultural lands.  Designated spoil disposal locations 

should be specified in the associated construction plans.  If landowner agreements, LOD boundary, or 

Project’s land use approvals do not allow for on-site disposal, material must be removed from the site.6  

 

                                                           
6 Any permits necessary for disposal under local, State and/or federal laws and regulations must be obtained by the facility operator, 

with the cooperation of the landowner when required.   

http://www.agriculture.ny.gov/ap/agservices/Pipeline-Drawings.pdf
http://www.agriculture.ny.gov/ap/agservices/Pipeline-Drawings.pdf
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• Excess stripped topsoil shall not be utilized for fill within the project area. Any extra topsoil removed 

from permanently impacted areas (e.g. roads, equipment pads, etc.) should be evenly spread in adjacent 

agricultural project areas, however not to significantly alter the hydrology of the area.       

 

• Regrade all access roads outside of the security fencing (as determined necessary by the EM), to allow 

for farm equipment crossing and restore original surface drainage patterns, or other drainage pattern 

incorporated into the design.   

 

• Repair all surface or subsurface drainage structures damaged during construction as close to 

preconstruction conditions as possible, unless said structures are to be removed as part of the project 

design.  Correct any surface or subsurface drainage problems resulting from construction of the solar 

energy project with the appropriate mitigation as determined by the Environmental Monitor, Soil and 

Water Conservation District and the Landowner. 

 

• On agricultural land needing restoration because of ground disturbance, postpone any restoration 

practices until favorable (workable, relatively dry) topsoil/subsoil conditions exist. Restoration must not 

be conducted while soils are in a wet or plastic state of consistency. Stockpiled topsoil must not be 

regraded, and subsoil must not be decompacted until plasticity, as determined by the Atterberg field test, 

is adequately reduced. No permanent project restoration activities shall occur in agricultural areas 

between the months of October through May unless favorable soil moisture conditions exist.  

 

• In all continued use agricultural land where the topsoil was stripped, subsoil decompaction shall be 

conducted prior to topsoil replacement. Following construction, all such areas will be decompacted to a 

depth of 18 inches with a tractor mounted deep ripper or heavy-duty chisel plow. Soil compaction 

results shall be no more than 250 pounds per square inch (PSI) throughout the decompacted 18 inches as 

measured with a soil penetrometer. Following decompaction, all rocks 4 inches and larger in size 

unearthed from decompaction will be removed from the surface of the subsoil prior to replacement of 

the topsoil. The topsoil will be replaced to original depth and the original contours will be reestablished 

where possible. All rocks 4 inches and larger from topsoil shall be removed from the surface of the 

topsoil. Subsoil decompaction and topsoil replacement must be avoided after October 1, unless approved 

on a site-specific basis by the landowner in consultation with NYSDAM. All parties involved must be 

cognizant that areas restored after October 1st may not obtain sufficient growth for stabilization7 to 

prevent erosion over the winter months. If areas are to be restored after October 1st, necessary 

provisions must be made to prevent potential springtime erosion, as well as restore any eroded areas in 

the springtime, to establish proper growth. Excess stripped topsoil shall be evenly spread in the adjacent 

project areas, or adjacent agricultural areas (within the LOD), however, not to significantly alter the 

hydrology of the area.       

 

• In all continued use agricultural areas where the topsoil was not stripped, including timber matted areas, 

the EM shall determine appropriate activities to return the area to agricultural use. These activities may 

include decompaction, rock removal, and revegetation. Soil compaction should be tested in the affected 

areas and the affected area’s adjacent undisturbed areas using an appropriate soil penetrometer or other 

soil compaction measuring device as soon as soils achieve moisture equilibrium with adjacent 

unaffected areas. Compaction tests will be made at regular intervals of distance throughout the affected 

areas, including each soil type identified within the affected areas. Soil compaction results shall be 

measured with a soil penetrometer not exceeding more than 250 pounds per square inch (PSI), by 
                                                           
7 Sufficient growth for stabilization should be determined by comparison with unaffected crop production.  Annual crops restored after 

normal planting window (as determined by the landowner or associated producer) should be stabilized with Aroostook Winter Rye at 

the rate of 150/100 lbs. per acre (broad cast/drill seeder). 
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comparing probing depths of both the affected and unaffected areas. Where representative soil density of 

the affected area’s collective depth measurements present compaction restrictions exceeding an 

acceptable deviation of no more than 20% from the adjacent undisturbed area’s mean soil density, 

additional decompaction may be required to a depth of 18-inches with a tractor mounted deep ripper or 

heavy-duty chisel plow.  Following decompaction, remove all rocks unearthed from decompaction 

activities 4 inches and larger in size from the surface. Revegetation shall be performed in accordance 

with the instructions below. 
 

• Seed all agricultural areas from which the vegetation was removed or destroyed with the seed mix 

specified by the landowner/agriculture producer or as otherwise recommended in the Department’s 

fertilizer, lime and seeding guideline: 

[https://www.agriculture.ny.gov/ap/agservices/Fertilizer_Lime_and_Seeding_Recommendations.pdf].  

Soil amendments should be applied as necessary so that restored agricultural areas’ soil properties, at 

minimum, reasonably reflect the pre-construction soil test results or as otherwise agreed to by the 

involved parties to ensure continued agricultural use. All parties must be cognizant that areas restored 

after October 1st may not obtain sufficient growth to prevent erosion over the winter months. If areas are 

to be restored after October 1st, necessary provisions must be made to restore and/or re-seed any eroded 

or poorly germinated areas in the springtime, to establish proper growth.   

 

Monitoring and Remediation 

 

Project Companies shall provide a monitoring and remediation period of one complete growing season 

following the date upon which the desired crop is planted.  All projects subject to NYS Public Service Law 

Article 10 will provide a monitoring period of two complete growing seasons following the date upon which the 

project achieves the establishment of the desired crop.  

 

On site monitoring shall be conducted seasonally at least three times during the growing season (Spring, 

Summer, Fall).   Monitoring is required to identify any remaining impacts directly associated with the 

construction of the project on agricultural lands proposed to remain or resume agriculture production, including 

the effects of climatic cycles such as frost action, precipitation and growing seasons to occur, from which 

various monitoring observations can be made.  NYSDAM expects the Project Company (or its contractor) to 

retain the EM for follow-up monitoring and remediation (as needed) in agricultural areas.  Monitoring is limited 

to the restored agricultural area. Non-project related impacts affecting the restored project area will be discussed 

with NYSDAM staff and considered for omission from future monitoring and remediation.  The EM is expected 

to record the following observations from onsite inspections:8  

 

• Topsoil Thickness and Trench Settling – The EM observations may require small hand dug holes to 

observe the percentage of settled topsoil in areas where the topsoil was stripped, or trenching was 

performed without stripping topsoil.  Observations concerning depth of topsoil deficiencies shall require 

further remediation by re-appropriating additional topsoil.  Acceptable materials for remediation are: 

known areas of native excess topsoil (according to records of project specific excess topsoil disposal 

spread within the original LOD) or imported topsoil free of invasive species that is consistent with the 

quality of topsoil on the affected site.  
 

                                                           
8 The activities that follow are not necessary for restored agricultural lands on which the farmer or landowner has commenced 

activities, including agricultural activities or other use that tend to reverse restoration or create conditions that would otherwise trigger 

restoration. Should NYSDAM contend upon inspection that conditions indicate that post-construction restoration activities were 

improperly performed or insufficient, NYSDAM may inform the project company and NYSERDA for further investigation and 

remediation.  

https://www.agriculture.ny.gov/ap/agservices/Fertilizer_Lime_and_Seeding_Recommendations.pdf
https://www.agriculture.ny.gov/ap/agservices/Fertilizer_Lime_and_Seeding_Recommendations.pdf
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• Excessive Rock (>4-inches) - Determined by a visual inspection of disturbed areas as compared to 

unaffected portions of the same field located outside the construction area.  Observations concerning 

excess stone material in comparison to off-site conditions shall require further remediation including 

removal and disposal of all excess rocks and large stones.  

 

• Soil Compaction - Project affected agricultural soils should be tested using an appropriate soil 

penetrometer or other soil compaction measuring device. Compaction tests will be made at regular 

intervals of distance throughout the access or work areas, including each soil type identified on the 

affected agricultural areas.  Where representative soil density of the affected area exceeds the 

representative soil density of the unaffected areas, additional decompaction may be required.  

Consultation with NYSDAM staff and the agricultural producer(s) should be conducted prior to 

scheduling additional decompaction.  If warranted, decompaction to a depth of 18-inches with a tractor 

mounted deep ripper or heavy-duty chisel plow.  Restoration of displaced topsoil to original depth and 

re-establish original contours where possible.  Decompaction deep shattering will be applied during 

periods of relatively low soil moisture to ensure the desired mitigation and to prevent additional soil 

compaction. Oversized stone/rock (Four-inches) material that is uplifted/unearthed to the surface as a 

result of the deep shattering will be removed.   

 

• Drainage – The EM shall visually inspect the restored agricultural areas in search of pervasive stunted 

crop growth due to seasonal saturation, not previously experienced at the site and not resulting from the 

agricultural producer’s irrigation management or due to excessive rainfall. Identified areas of stunted 

crop growth shall be compared to the nearest undisturbed adjacent areas under a substantially equivalent 

terrain and crop management plan.  Drainage observations should be evaluated to determine if the 

project affected surface or sub-surface drainage during construction or restoration. Project caused 

drainage issues affecting or likely to reduce crop productivity of the adjacent areas will have to be 

remediated via a positive surface drainage, sub-surface drainage repair or an equivalent.   

 

• Agriculture Fencing and Gates – The EM shall inspect Project associated fencing and gates (installed, 

altered or repaired) within the Project’s LOD associated with agricultural activities for function and 

longevity.   The Project Company is responsible during the Monitoring and Remediation Phase for 

maintaining the integrity of Project associated fencing and gates.  

 

The Project Company (or its contractor) shall consolidate each applicable growing season’s observations into an 

annual report during the monitoring period and shall be provided upon request to NYSDAM. Annual reports 

should include date stamped photographs illustrating crop growth in comparison with unaffected portions the 

agricultural areas.  

 

The EM shall record observations of the establishment of the desired crop and subsequent crop productivity 

within restored agricultural areas and shall be evaluated by comparing its productivity to that of the nearest 

adjacent undisturbed agricultural land of similar crop type within the same field. If a decline in crop 

productivity is apparent the Project Company as well as other appropriate parties must determine whether the 

decline is due to project activities.  If project activities are determined to be the primary detrimental factor, the 

project EM will notify NYSDAM concerning unsuccessful restoration and to potentially schedule a NYSDAM 

staff field visit.  If project restoration is determined to be insufficient, the Project Company will develop a plan 

for appropriate rehabilitation measures to be implemented.  NYSDAM staff will review and approve said plan 

prior to implementation.  Additional monitoring may be required depending on additional restoration activities 

needed.  
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The Project Company is not responsible for site conditions and/or potential damages attributable to the 

agricultural producer’s land use management or others’ land use management. 

 

Decommissioning  

 

If the operation of the generation facility is permanently discontinued, remove all above ground structures 

(including panels, racking, signage, equipment pad, security fencing) and underground utilities if less than 48- 

inches deep.  All concrete piers, footers, or other supports must be removed to a minimum depth of 48-inches 

below the soil surface.  The following requirements apply to electric conductors located at the respective range 

of depth below the surface: 

 

• 48-inches plus: All underground electric conduits and direct buried conductors may be abandoned in 

place.  Applicable conduit risers must be removed, and abandoned conduit must be sealed or capped to 

avoid a potential to direct subsurface drainage onto neighboring land uses. 

 

• Less than 48-inches: All underground direct buried electric conductors and conductors in conduit and 

associated conduit with less than 48-inches of cover must be removed, by means of causing the least 

amount of disturbance as possible.  

 

Access roads in agricultural areas must be removed, unless otherwise specified by the landowner. If access is to 

be removed, topsoil will have to be returned from recorded project excess native topsoil disposal areas, if 

present, or imported topsoil free of invasive species that is consistent with the quality of topsoil on the affected 

site.  Restore all areas intended for agricultural production, according to recommendations by the current 

landowner or leasing agricultural producer, and as required by any applicable permit, the Soil and Water 

Conservation District, and NYSDAM.   
 

Monitoring and restoration requirements in accordance to the prior sections of these guidelines, will be required 

for the decommissioning restoration. NYSDAM requires notice before the Project Company undertakes 

decommissioning. 
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Highland 201 Solar LLC O&M Plan 

September 3rd, 2024 
 

Nexamp Asset Management Services Inc. (NAMS) is a full-service photovoltaic Operations and 

Maintenance Company, servicing more than 735 MWs of solar PV as of February 2024. 

Highland 201 Solar LLC intends to contract with NAMS in order to provide O&M services. 

 

Attached to this Services Plan is a typical scope of work for an O&M provider for a large-scale 

solar PV array.  NAMS has used this scope of work as the basis for its services for 

infrastructure that it currently maintains. In the following template, “Contractor” represents 

NAMS and “Owner” represents the project owner, Highland 201 Solar LLC. 

 

The primary services under the scope of an O&M agreement include: 

 

• Annual array preventative maintenance inspection, daily remote monitoring, 

unscheduled maintenance repair services, vegetation management and scheduled 

equipment replacement. 

• On-site services typically require one or two pick-up trucks and two to four licensed 

technicians. 5 to 15 visits per year. 

• Aerial inspections with small unmanned aerial systems occur annually or biannually, 

where permissible, using registered and insured operators and aircraft for the purpose 

of assessing module damage, degradation or shading. 

• Technicians perform work with hand tools and battery-operated power tools and 

rarely require generators or any motorized or heavy equipment. 

• The array is designed to facilitate major equipment replacement using truck mounted 

boom lift every 10-15 years. 

 

Maintenance Activities: 

 

• Mowing operations are typically conducted two to four times per season, depending 

on the weather conditions and resultant growth. Normally, five to ten personnel using 

ride-on and self-propelled mowers, brush hogs and weed whackers will perform the 

mowing operations. 

• The entire Site is inspected for any erosion problems upon each site visit and 

maintenance activity, a minimum of two times per year. Any erosion to roads, 

embankments, drainage structures/basins, ground cover, plantings etc. is repaired 

using similar methods to the initial install, with like equipment and materials. 

Potentially, additional erosion control blankets, jute netting, etc. will be added to 
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protect the maintenance improvement. 

• Depending on the array location and surrounding vegetation, an arborist with boom 

truck will thin shading tree growth and limbs adjacent to power lines. 

• Highland 201 Solar LLC does not anticipate conducting module washing at this site. In 

the event that modules are washed, cleaning solution consists of 100% water, which 

may also be deionized. Water is trucked in and the work is typically performed by two 

to four technicians using backpacks and scrubbing wands. 

• Snow removal may be required to allow site access during winter months. The access 

roads will be cleared for service access as needed. Snow removal operations will not 

be performed within the array areas. Snow clearing from modules may be completed 

depending on the amount and type of snow, to facilitate production. Snow clearing is 

completed manually by laborers using handheld squeegees. 

• Inspection of the storm water management facilities will occur during each scheduled 

site inspection, no less than biannually, with maintenance provided to restore the 

facilities to their original condition and proper function. 



 

 

 

 

 

 

 

 

Attachment 16: Interconnection Contract 

  



























 

 

 

 

 

 

 

 

Attachment 17: Typical Equipment Specification 
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156HC M10 SL Bifacial Module 
156 Half-Cut Monocrystalline 565W – 585W

Bifacial Technology Enabling Additional Energy  
Harvest from Rear Side

Half-Cut Design with Split Junction Box Technology

2% First Year Degradation & 0.5% Annual Power Degradation

21%
Utilizes the latest M10 size super high efficiency 
Monocrystalline PERC cells. Half cut design 
further reduces cell to module (CTM) losses.

Hail Resistance
Framed Glass-backsheet construction is ideal 
for Hail resistance upto 55mm. 

Anti-Reflective
Premium solar glass with anti reflective coating 
delivers more energy throughout the day

High Reliability
Proven resistance to PID and reliable in high 
temperature and humidity environments.

No Compromise Guarantee
15 Year Product Warranty
25 Year Linear Performance Guarantee

World-class Quality
•	 Heliene’s fully automated manufacturing 

facilities with state-of-the-art robotics 
and computer aided inspection systems 
ensure the highest level of product 
quality and consistency

•	 All manufacturing locations are 
compliant with international quality 
standards and are ISO 9001 certified

•	 Heliene modules have received 
Top Performer rankings in several 
categories from PV Evolution Labs (PV 
EL) independent quality evaluations

Bankable Reputation
•	 Established in 2010, Heliene is recognized 

as highly bankable Tier 1 manufacturer of 
solar modules and has been approved for 
use by the U.S. Department of Defense, 
U.S. Army Corps of Engineers and from 
numerous top tier utility scale project debt 
providers

•	 By investing heavily in research and 
development, Heliene has been able to stay 
on the cutting edge of advances in module 
technology and manufacturing efficiency

Local Sales, Service, and Support
•	 With sales offices across the U.S. 

and Canada, Heliene prides itself on 
unsurpassed customer support for 
our clients.  Heliene has become the 
brand of choice for many of the leading 
residential installers, developers and 
Independent Power Producers due 
to our innovative technology, product 
customization capability and just in 
time last-mile logistics support

•	 Local sales and customer support 
means answered phone calls and 
immediate answers to your technical 
and logistics questions.  We understand 
your project schedules often change 
with little warning and endeavor to 
work with you to solve your project 
management challenges

156HC M10 SL Bifacial Module 

Manufactured Using International Quality  
System Standards: ISO9001

www.heliene.com



156HC M10 SL Bifacial Module

Dimensions for 156HC M10 SL Bifacial Series Modules

I-V Curves for 156HC M10 SL Bifacial Series Modules

The specifications and key features contained in this datasheet may deviate slightly from our actual products due to the ongoing 
innovation and product enhancements. Heliene Inc. reserves the right to make necessary adjustment to the information described herein 
at any time without prior notice. PV modules should be handled and installed only by qualified people. Please carefully read safety and 
installation instructions available for download from Heliene website before using Heliene PV modules. For warranty details, please refer 
to Product Warranty Document, also available for download from Heliene website. 

Electrical Data (STC)
Peak Rated Power* Pmpp (W) 585 580 575 570 565

Maximum Power Voltage Vmpp (V) 45.85 45.64 45.44 45.23 45.02

Maximum Power Current Impp (A) 12.77 12.70 12.64 12.58 12.52

Open Circuit Voltage* Voc (V) 54.41 54.13 53.86 53.59 53.32

Short Circuit Current** Isc (A) 13.50 13.48 13.46 13.44 13.42

Module Efficiency Eff (%) 20.9 20.8 20.6 20.4 20.2

Maximum Series Fuse Rating MF (A) 30 30 30 30 30

Power Sorting Range [- 0/+3%]

Bifaciality Factor*** 70 ± 5%

Mechanical Data
Solar Cells 156 Half Cut, M10, 182mm, PERC Cells

Module Construction Framed Glass–Backsheet

Dimensions (L x W x D) 2464 x 1134 x 35 mm (97.01 x 44.65 x 1.38 inch)

Weight 31 kg (68.34 lbs)

Frame Double Webbed 15-Micron Anodized Aluminum Alloy

Glass 3.2mm Low-Iron Content, High-Transmission, PV Solar Glass with Anti 
Reflective Coating

Junction Box IP-68 rated with 3 bypass diodes

Output Cables 4mm2 (12AWG), 0.3-meter Symmetrical Cables
Optional: 1.2-meter Symmetrical Cables upon request

Connectors Multi-Contact/ Stäubli MC4 

HSPE_156HC_M10_SL_Bifacial_Rev.02.pdf

Temperature Ratings
Nominal Module Operating  
Temperature (NMOT)

+45°C (±2°C)

Temperature Coefficient of Pmax  -0.34%/°C

Temperature Coefficient of Voc -0.25%/°C

Temperature Coefficient of Isc 0.05%/°C

Certifications
UL Certification UL61215, UL61730

Maximum Ratings
Operational Temperature -40°C to +85°C

Max System Voltage 1500V 

Mech. Load Test (Front) 113  psf  /  5400 Pa

Mech. Load Test (Back) 50 psf / 2400 Pa

Fire Type Type 1

Electrical Data (NMOT)
Maximum Power Pmpp (W) 436 432 429 425 421

Maximum Power Voltage Vmpp (V) 43.56 43.36 43.17 42.97 42.77

Maximum Power Current Impp (A) 10.01 9.97 9.93 9.89 9.85

Open Circuit Voltage Voc (V) 51.68 51.43 51.17 50.91 50.66

Short Circuit Current Isc (A) 10.91 10.89 10.88 10.86 10.84
NMOT - Nominal Module Operating Temperature: 
Irradiance at 800W/m2, Ambient Temperature 20ºC, Wind speed 1m/s

June 5th, 2024
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Warranty
15 Year Product Warranty

25 Year Linear Power Guarantee 

Packaging Configuration
Modules per Pallet 40’ Container: 31 pieces

Modules per 40’ Container: 620 pieces

Modules per Pallet 53’ Trailer: 28 pieces

Modules per 53’ trailer: 588 pieces

STC - Standard Test Conditions: Irradiation 1000 W/m2 - Air mass AM 1.5 - Cell temperature 25 ºC, 
*Pmpp Production Tolerance ± 3%, *Voc Production Tolerance ± 3%, **Isc Production Tolerance ± 4%
***Bifaciality Factor= Pmpprear/Pmppfront where Pmpprear and Pmppfront are tested at STC



www.terrasmart.com  |  info@terrasmart.com

Benefits
	· Less hardware for faster installation and reduced  

labor hours
	· Simplified hardware featuring 2-piece bolt stacks and  

only two types of hardware
	· Adapts to steep slopes
	· Foundations for any terrain 
	· Included wire management

Module orientation Portrait or Landscape

Module mounting Bottom mount / Integrated electrical bonding

Tilt angle 5°- 35°

Wire management Incorporated in structure – NEC compliant

Configuration Portrait: up to 3 high x 12 wide / Landscape: up to 4 high x 6 wide

Slopes East or West facing, up to 30% / North or South facing, up to 36%

Load capacities Project specific: up to 170 MPH wind speed and 100 PSF ground snow load

Foundations Ground screws / Driven piles

Warranty 20 year limited warranty

Certifications UL2703, edition 1; CPP wind tunnel tested

Portrait up to 3 high x 12 wide Landscape up to 4 high x 6 wide                                                           
Bifacial compatible

Specifications

GLIDE Agile

Our adjustable and durable frame features less hardware, integrated electrical bonding, and included wire management resulting  
in reduced labor hours. Installation times are shortened by up to 36% through simplified connections, agile parts, and seasoned 
field teams. Foundation consultation from an unbiased partner, based on your unique project site. No matter the terrain or 
weather, we’ll provide the right solution. Our versatile design enables numerous configurations allowing us to meet your 
unique needs and bring solar to more fields.  

	· Lighter, stiffer components for less freight costs 
	· Versatile with numerous configurations 
	· Durable, tolerating up to 170 MPH winds and 100 PSF 

ground snow loads
	· Landscape orientation is bifacial compatible to maximize 

potential backside power yield

https://www.terrasmart.com/
mailto:info%40terrasmart.com?subject=
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SOLECTRIA® XGI 1500-250 SERIES
P R E M I U M  3 - P H A S E  T R A N S F O R M E R L E S S  
U T I L I T Y - S C A L E  I N V E R T E R S

Yaskawa Solectria Solar designs all XGI 1500 utility-scale string inverters 
for high reliability and builds them with the highest quality components 
-- selected, tested and proven to last beyond their warranty. The XGI 1500 
inverters provide advanced grid-support functionality and meet the latest 
IEEE 1547 and UL 1741 standards for safety. 

The XGI 1500 inverters provide ideal solutions for ground-mounted 
utility-scale PV systems, with models available for service connections 
at 600 Vac and 480 Vac. Designed and engineered in Lawrence, MA, the 
SOLECTRIA XGI inverters are assembled and tested at Yaskawa America’s 
facilities in Buffalo Grove, IL. The XGI 1500 inverters are Made in the USA 
with global components, and are compliant with the Buy American Act.

The XGI 1500-250 and XGI 1500-200 feature 
SiC technology, high power and high efficiency 
that places them at the top end of the utility-
scale string inverters in the market. 

F E AT U R E S
•	 NEW and MORE POWERFUL!

•	 XGI 1500-250/250-600
•	 XGI 1500-225-600 (Selectable: 

225kW/225kVA or 225kW/250kVA)
•	 XGI 1500-200/200-480
•	 XGI 1500-175-480 (Selectable: 

175kW/175kVA or 175kW/200kVA)
•	 Industry-leading maximum  

DC/AC Ratio of 2.0 
•	 Accepts two input PV Output Circuits, 

with no overcurrent protection 
required

•	 Made in the USA with global 
components 

•	 Buy American Act (BAA) compliant 
•	 99.0% peak efficiency 
•	 Flexible solution for  

distributed and centralized system 
architecture 

•	 Advanced grid-support functionality 
Rule 21/UL1741SB 

•	 Robust, dependable  
and built to last 

•	 Lowest O&M and  
installation costs 

•	 Access all inverters on site  
via WiFi from one location 

•	 Remote diagnostics and firmware 
upgrades 

•	 SunSpec Modbus Certified 
•	 Tested compatible with the TESLA 

PowerPack Microgrid System

O P T I O N S
•	 PV Source Circuit Combiners
•	 Web-based monitoring
•	 Extended warranty

Yaskawa Solectria Solar is pleased to introduce
its most powerful XGI 1500 inverters, with the
XGI 1500-250 models at 600 Vac, and the 
XGI 1500-200 models for 480 Vac service.
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PRODUCT SPECIFICATION

XGI 1500 INVERTER MODEL

XGI 1500
250/250-600

XGI 1500
225-600

XGI 1500
200/200-480

XGI 1500
175-480

DC Inpu

Absolute Maximum Input Voltage 1500 VDC 
Maximum Power Voltage Range (MPPT) 860-1250 VDC 750-1250 VDC 
Operating Voltage Range (MPPT) 860-1450 VDC 750-1450 VDC 
Number of MPP Trackers 1 MPPT 
Maximum Operating Input Current 296.7 A 267 A 237.3 A 207.6 A
Maximum Operating PV Power 255 kW 230 kW 204 kW 179 kW 

Maximum DC/AC Ratio | Max Rated PV Power 2.0 | 500 kW 2.22 | 500 kW 2.5 | 500 kW 2.86 | 500 kW 

Max Rated PV Short-Circuit Current  
(∑Isc x 1.25)

800 A 

AC Output

Nominal Output Voltage 600 VAC, 3-Phase 480 VAC, 3-Phase 

AC Voltage Range -12% to +10% 
Continuous Real Output Power 250 kW 225 kW 200 kW 175 kW 
Continuous Apparent Output Power (kVA) 250  250  225 200 200 175

Maximum Output Current (ARMS ) 240.6
XGI 1500-

225/225: 216.5 
225/250: 240.6

240.6
XGI 1500- 

175/175: 210.5 
175/200: 240.6

Fault Current Contribution (1 cycle RMS) 390  A 390 A 351 A 312 A 312 A 273 A
Conductor Compatibility 600 kcmil max, Cu or Alum, 1 or 2 conductors with lugs 
Nominal Output Frequency 60 Hz 

Power Factor (Unity default) +/- 0.80 Adjustable 

Total Harmonic Distortion  
(THD) @ Rated Load

< 5% 

Grid Connection Type 3-Ph + N/GND 

Efficiency
Peak Efficiency 99.0% 
CEC Average Efficiency 98.5% 
Tare Loss <1 W 

Temperature

Ambient Temperature Range -40°F to 140°F (-40°C to 60°C) 
De-Rating Temperature 113°F (45°C) 127°F (53°C) 113°F (45°C) 131°F (55°C)
Storage Temperature Range -40°F to 167°F (-40°C to 75°C) 
Relative Humidity (non-condensing) 0 - 95% 
Operating Altitude 9,840 ft (3 km) 

Communications

Advanced Graphical User Interface WiFi 
Communication Interface Ethernet 
Third-Party Monitoring Protocol SunSpec Modbus TCP/IP 
Web-Based Monitoring Optional 
Firmware Updates Remote and Local 

Testing & 
Certifications

Safety Listings & Certifications UL 1741, IEEE 1547, UL 1998 

Advanced Grid Support Functionality Rule 21, UL 1741SB 

Testing Agency ETL 
FCC Compliance FCC Part 15 (Subpart B, Class A) 

Warranty Standard and Options 5 Years Standard; Option for 10 Years 

Enclosure

Acoustic Noise Rating 73 dBA @ 1 m ; 67dBA @ 3 m 
DC Disconnect Integrated 2-Pole 400 A DC Disconnect 
Mounting Angle Vertical only 

Dimensions
Height: 29.5 in. (750 mm) | Width: 44.3 in. (1125 mm) |  

Depth: 15.4 in. (390 mm) 
Weight 290 lbs (131.5 kg) 
Enclosure Rating and Finish NEMA 4X, IEC IP66, Type 3R, Polyester Powder-Coated Aluminum




