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1.0 INTRODUCTION 
RER Energy Group, LLC (RER or Project Owner) proposes development of the Town of 
Dewitt Landfill – 2.6 megawatt (MW) Solar Photovoltaic (PV) Array (Project). The Project 
specifically involves installation of a grid-connected ballasted solar array atop of the closed 
landfill at 6330 Fisher Road in the Town of Dewitt, Onondaga County, New York (See 
Figure 1). The installation involves the use of non-penetrating ballast foundations to preserve 
the integrity of the membrane cap, which resides below the existing grade as a component of 
an engineered landfill-closure solution. The project requires a Change of Use approval from 
NYSDEC. This document is prepared to meet the NYSDEC requirements in order to obtain the 
necessary Change of Use. 
 
The project footprint will cover an overall area of 11.15 acres, occurring in a repeating-row 
formation, alternating with 24 feet between each row. Solar panels will occupy 3.3 acres within 
the 11.15-acre footprint. Rows will encroach upon existing vent pipes at a distance not less than 
30-feet in radius from each vent stack. The array will be connected to the local electrical grid 
by extension of an electrical cable to an inter connect location along Fisher Road. A 15kV cable 
will be placed in an aboveground conduit within the limits of the landfill cap system, and upon 
exiting the landfill limits, the electrical cable will extend along the Fisher Road easement to the 
inter connect location as depicted in the site plan drawings provided as Appendix A.  
 
The Town of Dewitt has entered into a Power Purchase Agreement (PPA) with RER whereby 
the Town will purchase energy credits derived from the generation of solar energy at the site 
pursuant to New York State’s Net Metering Law PSL §66-j . This action by the Town provides 
opportunity for further implementation of clean energy initiatives identified in the Town of 
DeWitt’s Sustainability Plan adopted August 11, 2014. This use of closed landfill space 
leverages the limited development potential of NYS’s closed, capped landfills and brownfields 
in accordance with strategies identified to support NYS’s attainment of 70% renewable energy 
by 2030 as outlined in Governor Cuomo’s Reforming the Energy Vision Initiative (REV).  

2.0 LANDFILL DISTURBANCE CONSIDERATIONS 
The project design incorporates measures to avoid disturbance to the landfill cap system. The 
following measures are proposed: 

• The system involves use of ballasted racking system designed by GameChange (See 
Appendix A), which does not require typical below ground structural supports that 
would require penetration of the cap system.  

• Geotechnical investigation is completed that concludes the weight of the ballasted 
racking system will not result in significant impacts to the landfill cap system. 

• The solar array may provide shaded areas and shelter for unwanted wildlife species. 
Invariably some shaded areas are created by the installation of solar panels or any other 
planar structure. Prior experience indicates incidental increases of wildlife occupation 
may occur within the array. Observed occurrences are limited primarily to bird nests 
being constructed in the racking structure. The protective mesh screening detail specific  
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to this array will reduce the likelihood of bird nesting within the facility. Existing 
maintenance activities include review of the site for the presence of burrowing animals; 
this activity will continue post construction. The landfill observes limited mowing 
activities, and grass is typically at heights that provide shade and shelter for small 
mammals. The shade provided by the solar arrays is not anticipated to significantly 
increase small mammal (including burrowing animals) populations on site.   

• Maintenance requirements are limited for this project. The limited maintenance 
requirements are preferred to avoid issues such as rutting or disturbance to the cap. The 
facility will be continuously monitored remotely throughout the life of the project. This 
will limit the number of physical visits to the site to likely 1-2 times per year. This 
excludes unanticipated truck-rolls dispatched in response to fault notifications from the 
data-acquisition system. The timing of planned maintenance intervals will be scheduled 
in coordination with the Town. Mowing activities are not expected to increase 
significantly beyond those currently observed on site.  

3.0 GEOTECHNICAL INVESTIGATION 
CME Associates, Inc. (CME) conducted a geotechnical evaluation for the project. Static load 
testing was performed in accordance with ASTM D1194-94 “Standard Test Method for Bearing 
Capacity of Soil for Static Load and Spread Footings” (See Appendix B). Three test locations 
were selected based on the project layout. At each test location, grass and topsoil were removed 
to expose undisturbed subgrade. The test load was applied in 200-pound increments and held 
for 15 minutes. Deflection was recorded at each interval. Upon completion of the test, the 
removed topsoil and sod were replaced and compacted. The GameChange design requires 
existing soil have a bearing capacity of at least 1,000 pounds per square foot with minimal soil 
deflection. The CME analysis indicates that on-site soils exceed this capacity. 

4.0 CONSTRUCTION SEQUENCING 
The following depicts the project’s general construction activities: 

1. Mobilization 
2. Install Stabilized Construction Entrance 
3. Install compost filter sock 
4. Prepare concrete washout area, staging area, and equipment storage 
5. Deliver materials on site: 

a. Material delivery on landfill cap to be completed with low ground pressure 
equipment 

b. Equipment traversing landfill required to avoid re-use of travel access 
points/paths to minimize risk of compromising the landfill cap and avoiding tire 
rutting. 

6. Erect racking system per GameChange Pour-In-Place™ design drawings (Appendix A). 
7. Pour concrete in Pour-in-Place ballast tubs 

a. Concrete pump trucks and/or skid-steers will fill ballasted structure components 
8. Install solar racking onto ballasted system 
9. Install Solar  panels onto racking 
10. Electrical equipment and wiring will be installed (including grounding) 
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11. The primary electrical feed will be installed down the slope of the landfill and placed in 
a 4" conduit. Upon exiting the landfill cap, the electrical line will be connected to the 
Utility via placement of utility poles 

12. Site restoration will occur upon completion of construction activities 

5.0 CONSTRUCTION PHASING  
Protection of the existing landfill cap and liner system during installation of the solar 
components is paramount. In order to protect the integrity of the landfill cap, access to the 
overall site is controlled with implementation of a controlled phasing/work plan. The following 
measures are incorporated into the project drawings: 

• As affirmed from the geotechnical investigation, all equipment traversing the landfill 
cap shall be designated as low ground pressure equipment; specifically, no equipment 
that exceeds 10 pounds per square inch (PSI) per axle weight will be allowed on the 
landfill cap (excluding access ring road). Equipment that exceeds this threshold (i.e., 
concrete delivery trucks, concrete pumping equipment and other construction 
equipment) is limited to the existing perimeter road.   

• The plan is to use pre-manufactured High Molecular Weight Polyethylene (HMWPE) 
containers that will be filled with poured in place concrete ballasts for the foundation 
system. The preferred method for delivering concrete to pour-in-place tubs will be via 
concrete pumper trucks. The drawings depict designated locations for concrete pumper 
trucks (labeled 1 through 4). These areas have been designated based on distances from 
the solar array and capability of concrete pumping equipment. Each designated location 
covers a quadrant of the proposed array. 

• In the event concrete must be hauled onto the landfill to fill tubs, this must be completed 
by low ground pressure equipment; no equipment that exceeds 10 pounds per square 
inch (PSI) per axle weight is allowed on the landfill cap (excluding access ring road). 

• All other low ground pressure equipment used shall traverse the site in such a manner 
as to not cause surface rutting and erosion.    

• Excavation for the electrical concrete pads and equipment will be the only excavation 
to occur onsite. This work will involve the removal of approximately six inches of 
topsoil. The excavation will not encroach the liner or landfill cap. 

• Prior to construction, the Contractor shall submit for review and approval to C&S shop 
drawings describing their operation, equipment to be used, proposed method of 
installation of all components at a minimum, and all technical supporting 
documentation. No work will occur until submittals are reviewed and approved based 
on performance standards depicted herein and on drawings provided in Appendix A.  
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6.0 ADDITIONAL CONSIDERATIONS 

6.1 New York State Environmental Quality Review 
The New York State Environmental Quality Review Act (SEQR), 6 NYCRR 617, effective 
August 1, 1975, is a process that introduces the consideration of environmental factors into 
actions that are directly undertaken, funded or approved by local, regional and state agencies.  
An action defined under SEQR may be one or a combination of activities that an agency may 
have jurisdiction over. Upon review of the above referenced project, it is our understanding that 
the project can be classified as a Type II Action under SEQR 6 NYCRR 617, 617.5 (c)(14) 
which states the following: 
 

(14) installation of solar energy arrays where such installation involves 25 acres or less 
of physical alteration on the following sites: 

(i) closed landfills… 
 
The proposed project (i.e., action) does not exceed the thresholds for a Type I action established 
in 6 NYCRR 617.4. The project is therefore not subject to review consistent with SEQR 
regulations. There is no further review required with a Type II action. 

6.2 Emergency Response Plan 
Coordination with emergency services will be conducted prior to construction. Local 
emergency services will be provided with notification of the Project start date, and estimated 
duration of construction. The Project area is served by a number of emergency service providers 
including: Dewitt Fire Department, Dewitt Police Department, and East Area Volunteer 
Emergency Services, Inc.  Equipment specifications will be provided to local emergency health 
providers as part of the notification process. In addition, signage warning of the risks associated 
with entry and the presence of electrical generation equipment, as required by the National 
Electrical Code (NEC) will be installed on-site. 

6.3 Solar Array Project Security 
The site is currently managed in collaboration with NYSDEC under an existing Operations, 
Maintenance, and Monitoring Plan. As such, public access is already restricted by the Town’s 
previous installation and continued maintenance of locked gates on both the north and south 
points of entry, continuous fencing along the Old Erie Canal Trail, and signage informing the 
public of the restricted nature of this site. These measures will be supplemented by additional 
efforts including signage warning of the risks associated with entry and the presence of 
electrical generation equipment, as required by the National Electrical Code (NEC). High-
voltage electrical equipment installed within this restricted space will be secured by the 
installation of fencing and other protective methods in accordance with the National Electrical 
Code and with the approval of NYSDEC.  

6.4 Decommission Plan 
The Town of Dewitt and RER have entered into an agreement for a term of 25 years. Upon 
termination or expiration of the agreement, RER (or the subsequent Project Owner), within 180 
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days after the date of expiration, remove the system, and restore the site to its pre-existing 
condition (normal wear and tear excepted). The decommissioning involves recycling equipment 
and materials to the extent allowable at the time of removal. In the event the Town of Dewitt 
obtains ownership of the system, RER (or the subsequent Project Owner) will be relieved of 
the decommissioning obligation. 

6.5 Vegetative Maintenance Plan 
The Town of Dewitt will continue to provide maintenance for the landfill parcel in accordance 
with the terms of the Operations, Maintenance, and Monitoring Plan that is in effect for this 
site. The specific maintenance includes, at a minimum, mowing at an interval which insures 
that the maximum height attained by vegetation is less than the minimum height of the leading 
(lowest) edge of the solar modules at all points within the solar array. Training for personnel 
involved in mowing and maintenance activities adjacent to the solar facility shall be provided 
by RER at the request of the Town. 

6.6 Stormwater Treatment 
New York state stormwater regulations mandate that the owner or operator of a construction 
project that will involve soil disturbance of one or more acres must obtain coverage under the 
State Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater 
Discharges from Construction Activity. The Project is designed to avoid soil disturbance, and 
therefore coverage under NYSDEC SPDES General Permit for Stormwater Discharges from 
Construction Activity, General Permit Number GP-0-15-002, effective January 29, 2015 
through January 28, 2020 is not required. 
 
In addition to the requirements set forth in the NYSDEC SPDES General Permit GP-0-15-002, 
the NYSDEC issued a solar specific technical memorandum titled “Solar Panel Construction 
Stormwater Permitting/SWPPP Guidance” on April 5th, 2018. This memorandum outlines 
criteria that solar panels need to meet in order to be considered pervious area. If the solar panel 
design does not meet the criteria outlined within the memorandum, the solar panels are to be 
considered impervious area and treated for water quality and peak flow rate mitigation. This 
project is designed to construct the solar panels in a manner that will meet the criteria outlined 
within this memo and therefore negate the requirement to provide water quality volume 
treatment and peak flow rate mitigation.   

6.7 Traffic Impact 
Among the aspects that make this site nearly optimal for a solar array is its remote location and 
isolated access. Fisher Road is a dead-end road within an industrially-zoned area of the Town, 
with the majority of its length being a seasonally-maintained roadway. Transportation engineers 
“rule of thumb” for projects requiring a traffic impact study is when a development generates 
100 new trips to the adjacent street network during peak-hour. The operation of the solar facility 
will require infrequent maintenance activities (i.e., mowing, technical support, etc.) estimated 
at a few times per year. Traffic generated from maintenance is far below the 100 trip per hour 
threshold; the project will not result in significant traffic related impacts. Traffic levels will 
increase during the anticipated two-month construction window. These temporary increases in 
observed traffic are temporary in nature, and are not considered significant.  
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6.8 NYSDEC Article 24 
C&S Engineers, Inc. (C&S) completed a site investigation of the project area, and there are no 
wetlands within the anticipated project limits. However, NYSDEC wetland SYE-22 is located 
adjacent the site. This wetland is classified as both palustrine forested (PFO) and palustrine 
emergent (PEM) as defined by the United States Fish and Wildlife Service’s Classification of 
Wetlands and Deepwater Habitats of the United States publication. C&S provided the 
approximately wetland boundary limits of the wetland in the plans provided in Appendix A.   
 
NYSDEC regulated wetlands are provided a 100-foot regulated adjacent area that extends from 
the boundary of the wetland. Permits are required for certain activities within the adjacent area. 
The proposed project involves placement of the electrical distribution line within the adjacent 
area. In this instance, the regulated buffer area within the limits of disturbance consists of both 
capped landfill, and access road fill material. Regardless, work within the regulated adjacent 
area requires a permit from the NYSDEC. A permit application is submitted, no work will 
commence until appropriate authorizations are received. 
 

7.0 NYSDEC WORK PLAN APPROVAL 
C&S submitted a draft Change of Use – Work Plan document March 7, 2019 for review and 
comment. On April 29, 2019, NYSDEC provided a request for additional information letter 
provided as Appendix C. C&S provided a response to comments on June 5, 2019 that is also 
included as Appendix C. NYSDEC issued final approval of the Change of Use – Work Plan on 
June 14, 2019 Appendix C). These letters, and information contained therein, are incorporated 
into the Final Change of Use – Work Plan.  
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ALTA SURVEY DONE BY IANUZI & ROMANS LAND SURVEYING

DATED 1-17-19

6" MONITORING

WELL (TYP.)

APPROXIMATE LIMITS OF
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APPROXIMATE WETLAND BOUNDARY

APPROXIMATE WETLAND BOUNDARY

APPROXIMATE EXISTING

EDGE OF LANDFILL CAP

CHAIN LINK FENCE ±

BALLASTED SOLAR RACK

(TYP.)

SEE EQUIPMENT AREA

GRADING PLAN D1

COMPOST SOCK, SEE

DETAIL

SEE RAISED ACCESS

ROAD PLAN A4

STABILIZED CONSTRUCTION

ENTRANCE, SEE DETAIL

EQUIPMENT STAGING AREA

30' VENT SETBACK (TYP.)

TEMPORARY CONCRETE

WASHOUT, SEE DETAIL
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WETLANDS 100'

BUFFER LINE

A2

C-501

C2

C-501

A3

C-501

EXISTING UTILITY POLES

EXISTING OVERHEAD UTILITIES

EXISTING GRAVEL DRIVE

EXISTING WALKWAY

EXISTING FENCE

4" ABOVE GROUND CONDUIT

(REFER TO E-101 FOR DETAILS)

CONCRETE PUMP

TRUCK LOCATION #2

CONCRETE PUMP

TRUCK LOCATION #1

CONCRETE PUMP

TRUCK LOCATION #3

CONCRETE PUMP

TRUCK LOCATION #4

NOTES:

1. ALL CONCRETE TRUCKS AND CONCRETE PUMPER

TRUCKS TO REMAIN ON ACCESS ROAD AT ALL TIMES.

2. LOW GROUND PRESSURE EQUIPMENT SHALL BE

UTILIZED WERE REQUIRED FOR INSTALLATION OF

SOLAR PANELS AND ASSOCIATED ELECTRICAL

COMPONENTS.

3. CONTRACTOR TO PROVIDE FOR ENGINEERS REVIEW

AND APPROVAL A PHASING WORK PLAN INCLUDING

EQUIPMENT PROPOSAL FOR USE ON THE PROJECT.

PLAN SHALL ALSO SHOW ACCESS ROUTE AT

CONSTRUCTION VEHICLES AND LOAD SPECIFICATIONS.

4. NO CONSTRUCTION VEHICLES/EQUIPMENT IN EXCESS

OF 10 POUNDS PER SQUARE INCH (PSI) IS ALLOWED ON

THE LANDFILL CAP (EXCLUDING ACCESS RING ROAD).
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A1 SCALE: 1" = 100'
SITE PLAN

B. BUCKINGHAM
M. FRATESCHI, P.E.
J. CAMP, P.E.

SITE, EROSION 
AND 

SEDIMENTATION
CONTROL PLAN

C-101

D1 SCALE: 1" = 10'
EQUIPMENT AREA GRADING PLAN

A4 SCALE: 1" = 10'
RAISED ACCESS ROAD

NOTE:

REFER TO SHEET E.1-01

FOR EQUIPMENT DETAILS.

ACCESS ROAD TO BE BUILT

UP WITH SUB BASE MATERIAL

NOTES:

1. THIS PORTION OF THE ROAD SHALL BE MODIFIED USING CRUSHED GRAVEL COMPACTED TO 95% STANDARD PROCTOR COMPACTED

IN 6” LIFTS.

2. THE EXTENTS OF THE CRUSHED GRAVEL SHOWN ON THE PLAN ARE APPROXIMATE.

3. THE ELECTRICAL CONDUIT SHALL BE COMPLETELY SUPPORTED BY CRUSHED GRAVEL FOR THE ENTIRETY OF THE ROAD CROSSING.

4. THE ELECTRICAL CONDUIT SHALL BE COVERED WITH CRUSHED GRAVEL TO A MINIMUM DEPTH OF 24 INCHES ABOVE THE TOP-MOST

ELEMENT OF THE CONDUIT ASSEMBLY.

5. THE LONGITUDINAL SLOPE OF THE GRAVEL FILL ALONG THE ROADWAY SHALL NOT EXCEED 15% (1:6.7 V:H).

6. THE CONDUIT CROSSING OF THE ROAD SHALL NOT BE INSTALLED UNTIL ALL HEAVY CONSTRUCTION TRAFFIC HAS BEEN COMPLETED.
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A1 NOT TO SCALE
TYPICAL GRASS RESTORATION DETAIL A2 NOT TO SCALE

TEMPORARY STABILIZED CONSTRUCTION ENTRANCE DETAILA3 NOT TO SCALE
COMPOST FILTER SOCK DETAIL A4 SCALE: X" = 1'-0"

NOT USED

B1 NOT TO SCALE
TEMPORARY TOPSOIL STOCKPILE DETAIL (IF APPLICABLE) B4 SCALE: X" = 1'-0"

NOT USED

C2 NOT TO SCALE
TEMPORARY CONCRETE WASHOUT FACILITY DETAIL C4 SCALE: X" = 1'-0"

NOT USED

D1 SCALE: X" = 1'-0"
NOT USED D4 SCALE: X" = 1'-0"

NOT USED

PROPOSED 4" TOPSOIL,

SEED AND MULCH

COMPACTED SUBGRADE

TEMPORARY TOPSOIL STOCKPILE NOTES:

1. REFER TO COMPOST SOCK DETAIL FOR MATERIALS AND INSTALLATION METHODS.

2. IF THE STOCKPILE IS TO REMAIN FOR MORE THAN 14 DAYS, IT SHALL BE STABILIZED WITH BURLAP MATTING OR

SEEDED WITHIN 7 DAYS OF COMPLETION TO MINIMIZE EROSION.

3. INSPECTION OF COMPOST SOCK SHALL BE AT LEAST ONCE PER WEEK AND AFTER RAIN EVENTS IN EXCESS OF

1/2". REPAIR OR REPLACEMENT SHALL BE MADE PROMPTLY AS NEEDED.

4. SEDIMENT TRAPPED BY THE COMPOST SOCK SHALL BE REMOVED AND PROPERLY DISPOSED OF WHENEVER

SIGNIFICANT ACCUMULATION OCCURS.

5. COMPOST SOCK SHALL BE MAINTAINED IN PLACE UNTIL TOPSOIL STOCKPILE HAS BEEN ELIMINATED AND SHALL

BE REMOVED ONLY WHEN DIRECTED BY THE ENGINEER.

6. TOPSOIL STOCKPILE LOCATION SHALL BE DETERMINED BY THE CONTRACTOR AND APPROVED BY THE OWNER

OR AN AUTHORIZED REPRESENTATIVE

COMPOST SOCK

COMPOST SOCK TO EXTEND AROUND ENTIRE

PERIMETER OF TOPSOIL STOCKPILE, OR TO

EXTEND AROUND DOWNSTREAM PORTION IF

STOCKPILE IS ON A SLOPE

TOPSOIL STOCKPILE

NOTE:

CAN BE TWO STACKED BALES OR

PARTIALLY EXCAVATED TO REACH 3

FT DEPTH

CONSTRUCTION SPECIFICATIONS

1. LOCATE WASHOUT STRUCTURE A MINIMUM OF 50 FEET AWAY FROM OPEN CHANNELS, STORM DRAIN INLETS,

SENSITIVE AREAS, AND WATER COURSES AND AWAY FROM CONSTRUCTION TRAFFIC. CONCRETE WASHOUT

WILL BE PERMITTED UNDER THE ARTICLE 24, PERMIT TO BE PLACED WITHIN WETLAND BUFFER.

2. SIZE WASHOUT STRUCTURE FOR VOLUME NECESSARY TO CONTAIN WASH WATER AND SOLIDS AND MAINTAIN

AT LEAST 1 FOOT OF FREEBOARD. TYPICAL DIMENSIONS ARE 10 FEET X 10 FEET X 3 FEET DEEP.

3. PREPARE SOIL BASE FREE OF ROCKS OR OTHER DEBRIS THAT MAY CAUSE TEARS OR HOLES IN THE LINER.

FOR LINER, USE 10 MIL OR THICKER UV RESISTANT, IMPERMEABLE SHEETING, FREE OF HOLES AND TEARS OR

OTHER DEFECTS THAT COMPROMISE IMPERMEABILITY OF THE MATERIAL.

4. PROVIDE A SIGN FOR THE WASHOUT IN CLOSE PROXIMITY TO THE FACILITY.

5. KEEP CONCRETE WASHOUT STRUCTURE WATER TIGHT. REPLACE IMPERMEABLE LINER IF DAMAGED (E.G.,

RIPPED OR PUNCTURED). EMPTY OR REPLACE WASHOUT STRUCTURE THAT IS 75 PERCENT FULL, AND

DISPOSE OF ACCUMULATED MATERIAL PROPERLY. DO NOT REUSE PLASTIC LINER. WET-VACUUM STORED

LIQUIDS THAT HAVE NOT EVAPORATED AND DISPOSE OF IN AN APPROVED MANNER.

6. PRIOR TO FORECASTED RAINSTORMS, REMOVE LIQUIDS OR COVER STRUCTURE TO PREVENT OVERFLOWS.

REMOVE HARDENED SOLIDS, WHOLE OR BROKEN UP, FOR DISPOSAL OR RECYCLING. MAINTAIN RUNOFF

DIVERSION AROUND EXCAVATED WASHOUT STRUCTURE UNTIL STRUCTURE IS REMOVED.
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STRAW BALE
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SHEETING

PLAN

AA
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STEEL WIRE

STAPLE DETAIL

4
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STAPLES,

2 PER BALE

BINDING WIRE
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(TYP)

IMPERMEABLE

SHEETING
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(2 PER BALE)

SECTION A-A
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NOTES:

REMOVE TOPSOIL PRIOR TO INSTALLATION OF ROCK CONSTRUCTION ENTRANCE. EXTEND ROCK OVER FULL WIDTH OF ENTRANCE.

RUNOFF SHALL BE DIVERTED FROM ROADWAY TO A SUITABLE SEDIMENT REMOVAL BMP PRIOR TO ENTERING ROCK

CONSTRUCTION ENTRANCE.

MOUNTABLE BERM SHALL BE INSTALLED WHEREVER OPTIONAL CULVERT PIPE IS USED AND PROPER PIPE COVER AS SPECIFIED BY

MANUFACTURER IS NOT OTHERWISE PROVIDED. PIPE SHALL BE SIZED APPROPRIATELY FOR SIZE OF DITCH BEING CROSSED.

MAINTENANCE: ROCK CONSTRUCTION ENTRANCE THICKNESS SHALL BE CONSTANTLY MAINTAINED TO THE SPECIFIED DIMENSIONS

BY ADDING ROCK. A STOCKPILE SHALL BE MAINTAINED ON SITE FOR THIS PURPOSE. ALL SEDIMENT DEPOSITED ON PAVED

ROADWAYS SHALL BE REMOVED AND RETURNED TO THE CONSTRUCTION SITE IMMEDIATELY. IF EXCESSIVE AMOUNTS OF

SEDIMENT ARE BEING DEPOSITED ON ROADWAY, EXTEND LENGTH OF ROCK CONSTRUCTION ENTRANCE BY 50 FOOT INCREMENTS

UNTIL CONDITION IS ALLEVIATED OR INSTALL WASH RACK. WASHING THE ROADWAY OR SWEEPING THE DEPOSITS INTO ROADWAY

DITCHES, SEWERS, CULVERTS, OR OTHER DRAINAGE COURSES IS NOT ACCEPTABLE.

* MOUNTABLE BERM USED TO PROVIDE PROPER COVER FOR PIPE

PIPE AS NECESSARYMIN 8" AASHTO #1

EARTHEN FILLGEOTEXTILE

EXISTING GROUND

MOUNTABLE BERM

(6 IN. MIN)*

DISTURBED AREA

UNDISTURBED AREA

NOTES:

COMPOST FILTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE BARRIER

SHALL BE EXTENDED AT LEAST 8 FEET UP SLOPE AT 45 DEGREES TO THE MAIN BARRIER ALIGNMENT.

MAXIMUM SLOPE LENGTH ABOVE ANY BARRIER SHALL NOT EXCEED THAT SPECIFIED FOR THE SIZE OF

THE SOCK AND THE SLOPE OF ITS TRIBUTARY AREA.

TRAFFIC SHALL NOT BE PERMITTED TO CROSS COMPOST FILTER SOCKS.

ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES 1/2 THE ABOVE GROUND HEIGHT OF

THE BARRIER AND DISPOSED IN THE MANNER DESCRIBED ELSEWHERE IN THE PLAN.

COMPOST FILTER SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH RUNOFF EVENT. DAMAGED

SOCKS SHALL BE REPAIRED ACCORDING TO MANUFACTURER’S SPECIFICATIONS OR REPLACED

WITHIN 24 HOURS OF INSPECTION.

BIODEGRADABLE COMPOST FILTER SOCKS SHALL BE REPLACED AFTER 6 MONTHS; PHOTODEGRADABLE

SOCKS AFTER 1 YEAR.  POLYPROPYLENE SOCKS SHALL BE REPLACED ACCORDING TO MANUFACTURER’S

RECOMMENDATIONS.

UPON STABILIZATION OF THE AREA TRIBUTARY TO THE SOCK, STONE ANCHORS SHALL BE REMOVED. THE

SOCK MAY BE LEFT IN PLACE AND VEGETATED OR REMOVED. IN THE LATTER CASE, THE MESH SHALL BE

CUT OPEN AND THE MULCH SPREAD AS A SOIL SUPPLEMENT.
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EXISTING

CONTOURS

#2 STONE COMPOST

SOCK ANCHORS (TYP.)

COMPOST

FILTER SOCK

#2 STONE COMPOST SOCK

ANCHORS (TYP.)

COMPOST

FILTER SOCK

BROWN / PLACED

FILTER MEDIA

TABLE 4.2

COMPOST STANDARDS

ORGANIC MATTER CONTENT

2%-100% (DRY WEIGHT BASIS)

ORGANIC PORTION FIBROUS AND ELONGATED

pH 5.5-8.5

MOISTURE CONTENT 30%-60%

PARTICLE SIZE

30%-50% PASS THROUGH 

3

8

" SIEVE

SOLUBLE SALT CONCENTRATION 5.0dS/m (mmhos/cm) Maximum

TABLE 4.1

COMPOST SOCK FABRIC MINIMUM SPECIFICATIONS

MATERIAL TYPE 3 MIL HDPE *5 MIL HDPE 5 MIL HDPE

MULTI-FILAMENT

POLYPROPYLEN

E (MFPP)

HEAVY DUTY

MULTI-FILAMENT

POLYPROPYLENE

(HDMFPP)

MATERIAL

CHARACTERISTIC

S

PHOTO-

DEGRADABLE

PHOTO-

DEGRADABLE

BIO-

DEGRADABLE

PHOTO-

DEGRADABLE

PHOTO-

DEGRADABLE

SOCK DIAMETERS

12"

18"

12"

18"

24"

32"

12"

18"

24"

32"

12"                    18"

24"                   32"

12"

18"                     24"

32"

MESH OPENING

3

8

"

3

8

"

3

8

"

3

8

"

1

8

"

TENSILE

STRENGTH

26 PSI 26 PSI 44 PSI 202 PSI

ULTRAVIOLET

STABILITY %

ORIGINAL

STRENGTH (ASTM

G-155)

23% AT 1000

HR.

23% AT 1000

HR.

100% AT 1000 HR. 100% AT 1000 HR.

MINIMUM

FUNCTIONAL

LONGEVITY

6 MONTHS 9 MONTHS 6 MONTHS 1YEAR 2 YEARS
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2000 KVA

TRANSFORMER

600A, 15 KV PAD

MOUNTED DISCONNECT

MAIN SWITCHBOARD MSB-1

PANEL MDP-1

PANEL MDP-3

PANEL MDP-2
PANEL MDP-4

PANEL MDP-5

INVERTER COMBINER PANEL

(TYP. 5 PLACES)

(2) 3 1/2" CONDUITS - ROUTE

ABOVE FINISHED GRADE

(1) 4"C W/ 15KV CABLE - ROUTE

ABOVE FINISHED GRADE - REFER

TO CONDUIT INSTALLATION DETAIL

THIS DRAWING. PROVIDE WITH

EXPANSION FITTING EVERY 300'.

CUSTOMER OWNED POLE

WITH LOAD BREAK SWITCH

C-1

CUSTOMER OWNED POLE

WITH PRIMARY METERING

EQUIPMENT

C-2

CUSTOMER OWNED RISER

POLE LOCATED OUTSIDE OF

SITE SECURITY FENCE / GATE

C-3

ALTERNATE LOCATION

FOR MAIN DISTRIBUTION

EQUIPMENT

(2) 2 1/2" CONDUITS - ROUTE

ABOVE FINISHED GRADE

(2) 3 1/2" CONDUITS - ROUTE

ABOVE FINISHED GRADE

MAINTAIN 30' RADIUS.

CLEARANCE AT VENT

PIPES (TYP.)

CONCRETE PAD W/

SECURITY FENCE

PROPOSED NATIONAL GRID POLE 30

WITH NATIONAL GRID RECLOSER

PROPOSED NATIONAL GRID POLE 29

EXISTING NATIONAL GRID POLE 28
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VENT
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VENT
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VENT
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VENT

VENT

VENT

VENT

VENT

VENT

VENT

VENT

VENT

VENT

VENT

VENT

VENT

RIP-RAP

(2)16" CMP

16" CMP

VENT

GRAVEL DRIVE

GRAVEL DRIVE

GRAVEL DRIVE

APPROXIMATE LOCATION OF GATE

G

R

A

V

E

L

 
D

R

I
V

E

4" RIGID CONDUIT

CONDUIT CLAMP

RUBBER SUPPORT BLOCK W/

GALV. CHANNEL - 9.6" LONG

EATON DURA-BLOK #DB610

(OR EQUAL) SPACED EVERY 10'

8" HIGH x 30" SQUARE

CONCRETE BLOCK AT BASE OF

CONDUIT SUPPORT

FINISHED GRADE

CONDUIT WARNING SIGN

3'-3

1

2

"

14'-0" 7'-0" 6'-3"
4'-1"

4'-2

1

2

"

42'-0"
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2
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-
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"
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1

2

"

1
7
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-
0

"

3" FOAMULAR 400 EXTRUDED

POLYSTRENE INSULATION

8'-0" CHAIN LINK FENCE w/ 4'-0" GATE,

SURFACE MOUNT POSTS TO CONCRETE

E.1-01

1

MAIN SWITCHBOARD MSB-1

E.1-01

1

1'-0"

TYP.

3'-2"

15 KV SWITCHGEAR

DISCONNECT

2000 KVA

XFMR
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-
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4"C

4"C

4"C

4"C 4"C

4"C

SCALE: 

3

16

"=1'-0"

0'4' 4' 8' 12'

ELECTRICAL EQUIPMENT PAD

1
'
-
8

1

2

"

4'-0" GATE IN

FENCE W/

LOCKING

HARDWARE

1
'
-
2
"

2
"

NEW FINISHED GRADE

2" CLR.

3" CLR.

1'-0"

TYP.

HILTI HIT-HY 200 + HAS-E THREADED ROD (A36). SIZE

AND SPACING AS PER EQUIPMENT MANUFACTURER'S

REQUIREMENTS. MINIMUM EMBEDMENT 6"

2'-3" COMPACTED

STRUCTURAL FILL TO 95%

MODIFIED PROCTOR ASTM

D1557 NY #1 GRAVEL

3" FOAMULAR 400 EXTRUDED

POLYSTYRENE INSULATION (OR EQUAL)

MANUFACTURED BY OWENS-CORNING

#6 @ 12" O.C.

E.W., T&B

SCALE: 1"=1'-0"

2'
0'

1'
1'

SECTION 1

2
'
-
0
"

EXISTING

FINISHED

GRADE

1'-0"

TYP.

STRIP TOPSOIL AND SAVE TO PLACE AROUND NEW

CONCRETE. COMPACT SUBGRADE PRIOR TO GRAVEL

PLACEMENT TO 95% MODIFIED PROCTOR ASTM D1557

PROVIDE 6" TOPSOIL ON FILL

AROUND ALL SIDES OF NEW

CONCRETE. PROVIDE GENTLE

SLOPE TO EXISTING FINISHED

GRADE SEED WITH GRASS TO

MATCH ADJACENT AREAS

4"

2" BOTTOM OF CONDUIT ABOVE

EXISTING FINISHED GRADE

SEE ELECTRICAL EQUIPMENT PAD

FOR CONDUIT SIZE AND LOCATIONS

IF REINF. IS INTERRUPTED BY CONDUITS,

SHIFT BAR TO SIDE OF CONDUIT w/ 2"

CLR. AND ADD ANOTHER BAR TO THE

OTHER SIDE OF CONDUIT

DANGER

ELECTRICAL HAZARD

HIGH VOLTAGE

ABOVE GROUND

ELECTRICAL

CONDUIT
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CONDUIT INSTALLATION DETAIL

NOTE:

INSTALLATION OF CONDUIT RUNS CONTAINING TWO OR MORE CONDUITS SHALL BE INSTALLED

IN A SIMILAR MANNER. COORDINATE LENGTH OF SUPPORT BLOCK REQUIRED IN THE FIELD.

CONDUIT WARNING SIGNS SHALL BE INSTALLED EVERY 50'.

SCALE: 1"=1'-0"
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CONDUIT WARNING SIGN DETAIL

NO EQUIPMENT SHALL BE LOCATED WITHIN THE 30' RADIUS OF THE VENTS TO

PREVENT ANY RISK OF LAND FILL GAS ACCUMULATION.
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600A-3P

MSB-1 MAIN SWITCHBOARD

3000 AMP 480Y/277V-3Ø, 4W, - NEMA 3R

2000KVA PAD MOUNTED TRANSFORMER

(CUSTOMER OWNED)

13.2/7.6KV-3PH, 4W WYE-GROUNDED TO

480/277V-3PH, 4W WYE-GROUNDED

IMPEDANCE Z=5.75%

X/R= 6.78

600A-3P 800A-3P 800A-3P 800A-3P

2 #10 1000 VDC PV

WIRE - 1 #8G (TYP.)

2

1

2

(TYP.)

(TYP.)

100A-3P AC DISC. (TYP.)

DC DISC. UNIT (TYP.)

INVERTER POWER

PACK (TYP.)
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#10

1 1/2" PVC SCH 40 - 4 #2 & 1

#8G - CU, THWN-2 (TYPICAL)
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#28

(7) 4" C- EACH W/ 4 750 KCMIL

& 1 #3/0G, CU, XHHW-2

100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P

100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P

100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P

100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P

100A-3P 100A-3P 100A-3P 100A-3P 100A-3P 100A-3P

MDP-1 INVERTER COMBINER PANEL

800 AMP 480Y/277V-3Ø, 4W, - NEMA 3R

MDP-2 INVERTER COMBINER PANEL

800 AMP 480Y/277V-3Ø, 4W, - NEMA 3R

MDP-3 INVERTER COMBINER PANEL

800 AMP 480Y/277V-3Ø, 4W, - NEMA 3R

MDP-5 INVERTER COMBINER PANEL

600 AMP 480Y/277V-3Ø, 4W, - NEMA 3R

MDP-4 INVERTER COMBINER PANEL

600 AMP 480Y/277V-3Ø, 4W, - NEMA 3R

KWH

10 KV

8.4 KV MCOV

LA

NATIONAL GRID CTs,

PTs, AND METER

NEW CUSTOMER POLE WITH 3 GANG

GROUND OPERATED 14.4 KV 400 AMP

LOADBREAK SWITCH FOR NATIONAL GRID

C-1

NEW NATIONAL GRID 13.2 KV

AERIAL LINE FROM FEEDER

25555 BUTTERNUT STATION

NEW CUSTOMER OWNED

RISER POLE

C-3

M

BE1-51/27C

SEL-547

24 VDC

POWER

SUPPLY

2500AT

3000AF

 LSIG

MAIN BREAKER

SECTION

CUSTOMER PV

METERING SECTION

FUSED CUTOUT SWITCHES

100E

#3/0 CU GEC

15 KV 600 AMP

FUSIBLE NEMA 3R

SWITCHGEAR STYLE DISCONNECT

LOCKABLE IN THE OPEN

POSITION

(1) 4"C-3 #2 AWG 15 KV

SHIELDED CABLE ALUMINUM

TYPE MV-105 EPR 100%

INSULATION & # 6 GND

CABLE #2-0115KVALEPMV105

(1) 4"C-3 #2 AWG 15 KV

SHIELDED CABLE ALUMINUM

TYPE MV-105 EPR 100%

INSULATION & # 6 GND

CABLE #2-0115KVALEPMV105

3

GROUNDING

TRANSFORMER

150 KVA

480Y/277V-3PH,4W WYE PRI

480V-3PH,3W DELTA SEC

Z = 4.0%

X/R= 4

2-1/2" C- 4- 4/0 & 1 #4G, CU,

THWN-2

(2) 3 1/2" C - EACH WITH

4 #600 KCMIL & 1 #1/0G,

CU, THWN-2

225A-3P

4

5

NEW CUSTOMER POLE WITH NEW

NATIONAL GRID 13.2 KV PRIMARY

METERING EQUIPMENT

C-2

(2) 2 1/2" C - EACH WITH

4 #350 KCMIL & 1 #1G,

CU, THWN-2
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NO SCALE

SINGLE LINE DIAGRAM

LABELS

AC SYSTEM RATING - 690.54

ALL INTERACTIVE SYSTEM(S) POINTS OF

CONNECTION WITH OTHER SOURCES -

INVERTER OUTPUT CONNECTION AT AC

DISCONNECTS AND SERVICE PANEL DOOR

WARNING THIS PANEL HAS SECONDARY

POWER SOURCE FROM PHOTOVOLTAIC

SYSTEM. TURN-OFF PHOTOVOLTAIC

SYSTEM BREAKER PRIOR TO SERVICING

PANEL. MAX AC OUTPUT CURRENT: XXX.X

AMPS OPERATING AC VOLTAGE XXXV

OPEN CIRCUIT VOLTAGE

DC DISCONNECTS - 690.17

WARNING ELECTRIC SHOCK HAZARD. DO

NOT TOUCH TERMINALS. TERMINALS ON

BOTH LINE AND LOAD SIDES MAY BE

ENERGIZED IN THE OPEN POSITION.

FUSE

CIRCUIT BREAKER

PV MODULE OR PANEL

INVERTER

SWITCH OR DISCONNECT

VOLTAGE TRANSFORMER

WYE WYE

ELECTRICAL LEGEND

INVERTER -

SUNGROW

SG 60KU-M

60 KW

MAXIMUM POWER OUTPUT
66,000 W

PEAK POWER TRACKING (MPPT)

550-850 VDC

DC MAXIMUM VOLTAGE 1000 VDC

OUTPUT VOLTAGE RANGE 422-528 VAC

OUTPUT VOLTAGE 480/277 VAC

AC MAXIMUM AMPERAGE 80 A

CEC EFFICIENCY 98.5%

GENERAL NOTES:

1. ALL CONDUCTORS WILL ENTER ENCLOSURES PER THE MANUFACTURER'S

INSTALLATION INSTRUCTIONS.

2. WIRE DERATES ARE CALCULATED BASED ON NEC CONDUIT FILL PER NEC TABLE

310.15(B)(3)(a) MULTIPLIED BY AMBIENT TEMPERATURE CORRECTION OF NEC

TABLE 310.15(B)(2)(a). CONDUITS MUST BE DERATED FOR EXPOSURE TO

SUNLIGHT.

3. CONDUCTORS NOT TO EXCEED 90 DEGREE C AND ARE THEREFORE DERATED PER

NEC TABLE 310.15(B)(2)(a).

4. MAXIMUM AND MINIMUM AMBIENT TEMPERATURES ARE 93 AND 0 DEGREE F

RESPECTIVELY.

5. MAXIMUM SYSTEM OPEN CIRCUIT VOLTAGE IS NOT ANTICIPATED TO EXCEED 1000

VDC UNDER ANY CONDITIONS.

6. PV CONDUCTORS NOT ANTICIPATED TO OPERATE AT TEMPERATURES GREATER

THAN 90 DEGREE C.

7. ALL ELECTRICAL CONDUCTORS AND FITTINGS SHALL BE INSTALLED BY AN

APPROPRIATELY LICENSED AND INSURED MASTER ELECTRICIAN REGISTER TO

PERFORM THE WORK ACCORDANCE WITH THE AHJ'S REGULATIONS

NATIONAL GRID CONTACT INFORMATION:

CENTRAL REGION

JOB NUMBER:

10019644738

TRIP SETTINGS TABLE

PROTECTIVE ELEMENT EVENT TYPICAL SETTINGS THRESHOLD

TIME (SEC)

27
UNDER-VOLTAGE

27-1

0.50 pu V  (240 VOLTS)

0.16

27-2

0.88 pu V  (423 VOLTS)

2.00

59 OVER-VOLTAGE

59-1

1.20 pu V  (576 VOLTS)

0.16

59-2

1.10 pu V  (520 VOLTS)

1.00

81o OVER-FREQUENCY 81O-1 60.5 Hz 0.16

81u UNDER-FREQUENCY 81U-1 57.0 Hz 0.16

51C

VOLTAGE CONTROLLED OVER

CURRENT

3

EQUIPMENT SCHEDULE

PART NO. NAME
QUANTITY

DESCRIPTION

1
PV MODULE

7722
345 W MODULES 1000VDC

2 60 KW INVERTER 33
60 KW INVERTER @ 480/277VAC 1000VDC

3
AC MAIN DISTRIBUTION PANEL

5

480/277 VAC, 3ɸ, 4W, 600A MLO DISTRIBUTION PANEL, NEMA 3R,

WITH 6 TO 7 100A-3 POLE BREAKERS

4 AC MAIN SWITCHBOARD 1

480/277 VAC, 3ɸ, 4W, 3000A SWITCHBOARD, NEMA 3R,

2500AT/3000AF ELECTRICALLY OPERATED MAIN CIRCUIT BREAKER

5 PV REVENUE METER 1

480 VAC, 3ɸ, 2500:5 CTS IN SWITCHBOARD SECTION

6 TRANSFORMER 1

2000 KVA PAD MOUNTED 13.2/7.6 KV - 3 PH, 4W WYE-GROUNDED TO

480/277 V - 3 PH, 4W WYE GROUNDED

7 UTILITY ACCESSIBLE MAIN AC DISCONNECT 1

15 KV, 600A, FUSED SWITCHGEAR STYLE LOADBREAK RATED

SWITCH, 100E FUSE

8 PRIMARY CONDUIT AND CABLE -

15 KV SHIELDED CABLE ALUMINUM TYPE MV-105 EPR 100%

INSULATION & # 6 GND CABLE #2-0115KVALEPMV105

9 UTILITY PRIMARY METER 1

NATIONAL GRID PRIMARY METER, CT & PT METERING EQUIPMENT,

MOUNTED ON METERING POLE

CONNECT NUMBER OF PV STRINGS INDICATED TO EACH INVERTER. EACH PV STRING CONSISTS OF 18 PV SOLAR MODULES

CONNECTED IN SERIES.

PROVIDE COPPER #10 AWG PV WIRE, TYPE USE-2, RATED AT 1000 VOLTS, CIRCUIT TO THE GROUP OF 18 MODULES IN SERIES

FOR THE STRING AND CIRCUIT EACH OF THE NUMBER OF STRINGS INDICATED TO THE RESPECTIVE INVERTER CONNECTION

UNIT CONNECTING 3 OR 4 STRINGS TO EACH 4 CIRCUIT INPUT. PROVIDE 15 AMP FUSES FOR EACH STRING INPUT CIRCUIT.

IN CONFORMANCE WITH NATIONAL GRID'S REQUEST, THE PV DESIGN INDICATES A REQUEST FOR PRIMARY SERVICE AND

SIMULTANEOUSLY REQUESTS METERING AT THE NATIONAL GRID COMMERCIAL NON-DEMAND RATE CLASS, CURRENTLY SC-2. 

PROPOSED SYSTEM WILL NOT EXCEED ESTABLISHED THRESHOLDS TRIGGERING RE-CLASSIFICATION AS A DEMAND-METERED

ACCOUNT.

PROVIDE AUXILIARY SETS OF CONTACTS TO MONITOR THE CIRCUIT BREAKER POSITION. INTERLOCK AUXILIARY CONTACTS

WITH THE MAIN CIRCUIT TRIP UNIT TO OPEN THE MAIN CIRCUIT WHEN THE GROUNDING TRANSFORMER CIRCUIT BREAKER IS

OPEN.

GROUNDING TRANSFORMER SHALL HAVE AN X/R RATIO EQUAL TO OR GREATER THAN 4.

THE INVERTER MAXIMUM OUTPUT IS LIMITED TO THE NOMINAL RATING OF 60 KW AC.

1

NOTES:

2

4

5

PV SYSTEM SUMMARY

SYSTEM BALLASTED GROUND MOUNTED

PV MODULE MODEL CSUN 345-72M

PV MODULE STC DC RATING 345 W

PV MODULES PER SOURCE CIRCUIT

(STRING)

18

TOTAL PV MODULE COUNT 7722

TOTAL STC DC SYSTEM SIZE 2664.09

TOTAL AC SYSTEM SIZE 1980

DC/AC RATIO 1.35

INVERTER MODEL

SUNGROW

SG 60KU-M

NUMBER OF INVERTERS 33

EQUIPMENT SPECIFICATIONS

PHOTOVOLTAIC SOLAR MODULE

(PANEL) - CSUN 345-72M

345 W

MAXIMUM POWER
P_max

345 W

MAXIMUM POWER CURRENT

I_mp

8.99 A

SHORT CIRCUIT CURRENT

I_sc

9.46 A

OPEN CIRCUIT VOLTAGE

V_oc

47.28 V

6
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PV NEG

GRD

GFPI
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1

3

INVERTER COMBINER PANEL MDP-1

100A

TYP. OF 7

GROUND MOUNTED PV ARRAY

GROUND MOUNTED PV ARRAY

INVERTER

15A

SOLAR PV SYSTEM

2,664.09 KW STC DC

1980 KW AC

(7722) 345W MODULES

BALLASTED GROUND MOUNTED

ARRAY

PRIMARY SERVICE WITH PRIMARY

NATIONAL GRID METERING
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INVERTER COMBINER PANEL MDP-2

100A
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INVERTER COMBINER PANEL MDP-3

100A

TYP. OF 7
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INVERTER COMBINER PANEL MDP-4

100A

TYP. OF 6
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INVERTER COMBINER PANEL MDP-5

100A

TYP. OF 6
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2500AT

3000AF

LSIG

600A

TYP. OF 5

N
E

U
T

R
A

L

GRD

EXTERIOR ELECTRICAL PAD

MOUNTED EQUIPMENT

UTILITY ACCESSIBLE

DISCONNECT

CUSTOMER OWNED

3 GANG GROUND

OPERATED 14.4 KV

400 AMP

LOADBREAK SWITCH

5

6

UTILITY

METER & POLE

C-2

2000 KVA PAD

MOUNTED

TRANSFORMER

Z= 5.75%

X/R= 6.78

PV METER

POINT OF COMMON COUPLING

(PCC)

(7) 4" C- EACH W/ 4 750

KCMIL & 1 #3/0G, CU,

XHHW-2

(2) 4" SCH 40 PVC

3 #2 AL, 15 KV CABLE

& 1 SPARE

8

CUSTOMER OWNED AC EQUIPMENT

NATIONAL GRID PRIMARY METER

15 KV 600A MAIN

DISCONNECT

7

9

GANG-OPERATED

LOAD BREAK

SWITCH

POLE

C-1

RISER POLE

C-3

CUSTOMER OWNED POLES

PV NEG

GRD

GFPI
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15A

PV NEG

GRD

GFPI
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GROUND MOUNTED PV ARRAY

INVERTER

15A

PV NEG
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GROUND MOUNTED PV ARRAY

INVERTER

15A
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15A

GRDGRD

SEL-547

24V DC

POWER

SUPPLY

V1 V2 V3

Ia

Ib

Ic

CUSTOMER PV METER

2500:5

2500:5

2500:5

BE1-51/27C

ABB FT-1

TEST SWITCH

TO NEW

NATIONAL GRID

13.2 KV AERIAL

LINE FROM

FEEDER 25555

BUTTERNUT

STATION

POINT OF

INTERCONNECTION

(POI)

1

G G

N
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B

A

A

B

C

GROUNDING TRANSFORMER

480Y/277V, 3ɸ4W, WYE-GROUNDED

TO 480V, 3ɸ3W, DELTA

150 KVA

Z=4.0%

X/R= 4

150 KVA

10 KV

8.4 KV MCOV

225A

2

3

10 KV

8.4 KV MCOV
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NO SCALE

THREE LINE DIAGRAM

LABELS

AC SYSTEM RATING - 690.54

ALL INTERACTIVE SYSTEM(S) POINTS OF

CONNECTION WITH OTHER SOURCES -

INVERTER OUTPUT CONNECTION AT AC

DISCONNECTS AND SERVICE PANEL DOOR

WARNING THIS PANEL HAS SECONDARY

POWER SOURCE FROM PHOTOVOLTAIC

SYSTEM. TURN-OFF PHOTOVOLTAIC

SYSTEM BREAKER PRIOR TO SERVICING

PANEL. MAX AC OUTPUT CURRENT: XXX.X

AMPS OPERATING AC VOLTAGE XXXV

OPEN CIRCUIT VOLTAGE

DC DISCONNECTS - 690.17

WARNING ELECTRIC SHOCK HAZARD. DO

NOT TOUCH TERMINALS. TERMINALS ON

BOTH LINE AND LOAD SIDES MAY BE

ENERGIZED IN THE OPEN POSITION.

EQUIPMENT SPECIFICATIONS

PHOTOVOLTAIC SOLAR MODULE

(PANEL) - CSUN 345-72M

345 W

MAXIMUM POWER

P_max

345 W

MAXIMUM POWER CURRENT

I_mp

8.99 A

SHORT CIRCUIT CURRENT

I_sc

9.46 A

OPEN CIRCUIT VOLTAGE

V_oc

47.28 V

FUSE

CIRCUIT BREAKER

PV MODULE OR PANEL

INVERTER

SWITCH OR DISCONNECT

VOLTAGE TRANSFORMER

WYE WYE

ELECTRICAL LEGEND

EQUIPMENT SCHEDULE

PART NO. NAME QUANTITY DESCRIPTION

1 PV MODULE 7722 345 W MODULES 1000VDC

2 60 KW INVERTER 33

60 KW INVERTER @ 480/277VAC 1000VDC

3 AC MAIN DISTRIBUTION PANEL 5

480/277 VAC, 3ɸ, 4W, 600A MLO DISTRIBUTION PANEL, NEMA 3R,

WITH 6 TO 7 100A-3 POLE BREAKERS

4 AC MAIN SWITCHBOARD 1

480/277 VAC, 3ɸ, 4W, 3000A SWITCHBOARD, NEMA 3R,

2500AT/3000AF ELECTRICALLY OPERATED MAIN CIRCUIT BREAKER

5 PV REVENUE METER
1

480 VAC, 3ɸ, 2500:5 CTS IN SWITCHBOARD SECTION

6 TRANSFORMER 1

2000 KVA PAD MOUNTED 13.2/7.6 KV - 3 PH, 4W WYE-GROUNDED TO

480/277 V - 3 PH, 4W WYE GROUNDED

7 UTILITY ACCESSIBLE MAIN AC DISCONNECT 1

15 KV, 600A, FUSED SWITCHGEAR STYLE LOADBREAK RATED

SWITCH, 100E FUSE

8
PRIMARY CONDUIT AND CABLE -

15 KV SHIELDED CABLE ALUMINUM TYPE MV-105 EPR 100%

INSULATION & # 6 GND CABLE #2-0115KVALEPMV105

9 UTILITY PRIMARY METER 1

NATIONAL GRID PRIMARY METER, CT & PT METERING EQUIPMENT,

MOUNTED ON METERING POLE

INVERTER -

SUNGROW

SG 60KU-M

60 KW

MAXIMUM POWER OUTPUT
66,000 W

PEAK POWER TRACKING (MPPT)

550-850 VDC

DC MAXIMUM VOLTAGE 1000 VDC

OUTPUT VOLTAGE RANGE 422-528 VAC

OUTPUT VOLTAGE 480/277 VAC

AC MAXIMUM AMPERAGE
80 A

CEC EFFICIENCY 98.5%

GENERAL NOTES:

1. ALL CONDUCTORS WILL ENTER ENCLOSURES PER THE MANUFACTURER'S

INSTALLATION INSTRUCTIONS.

2. WIRE DERATES ARE CALCULATED BASED ON NEC CONDUIT FILL PER NEC

TABLE 310.15(B)(3)(a) MULTIPLIED BY AMBIENT TEMPERATURE CORRECTION

OF NEC TABLE 310.15(B)(2)(a). CONDUITS MUST BE DERATED FOR

EXPOSURE TO SUNLIGHT.

3. CONDUCTORS NOT TO EXCEED 90 DEGREE C AND ARE THEREFORE

DERATED PER NEC TABLE 310.15(B)(2)(a).

4. MAXIMUM AND MINIMUM AMBIENT TEMPERATURES ARE 93 AND 0 DEGREE F

RESPECTIVELY.

5. MAXIMUM SYSTEM OPEN CIRCUIT VOLTAGE IS NOT ANTICIPATED TO

EXCEED 1000 VDC UNDER ANY CONDITIONS.

6. PV CONDUCTORS NOT ANTICIPATED TO OPERATE AT TEMPERATURES

GREATER THAN 90 DEGREE C.

7. ALL ELECTRICAL CONDUCTORS AND FITTINGS SHALL BE INSTALLED BY AN

APPROPRIATELY LICENSED AND INSURED MASTER ELECTRICIAN REGISTER

TO PERFORM THE WORK ACCORDANCE WITH THE AHJ'S REGULATIONS

PV SYSTEM SUMMARY

SYSTEM BALLASTED GROUND MOUNTED

PV MODULE MODEL CSUN 345-72M

PV MODULE STC DC RATING 345 W

PV MODULES PER SOURCE CIRCUIT

(STRING)

18

TOTAL PV MODULE COUNT 7722

TOTAL STC DC SYSTEM SIZE 2664.09

TOTAL AC SYSTEM SIZE 1980

DC/AC RATIO 1.35

INVERTER MODEL SUNGROW  SG 60KU-M

NUMBER OF INVERTERS 33

NATIONAL GRID CONTACT INFORMATION:

CENTRAL REGION

JOB NUMBER:

10019644738

IN CONFORMANCE WITH NATIONAL GRID'S REQUEST, THE PV

DESIGN INDICATES A REQUEST FOR PRIMARY SERVICE AND

SIMULTANEOUSLY REQUESTS METERING AT THE NATIONAL

GRID COMMERCIAL NON-DEMAND RATE CLASS, CURRENTLY

SC-2. PROPOSED SYSTEM WILL NOT EXCEED ESTABLISHED

THRESHOLDS TRIGGERING RE-CLASSIFICATION AS A

DEMAND-METERED ACCOUNT.

PROVIDE AUXILIARY SETS OF CONTACTS TO MONITOR THE

CIRCUIT BREAKER POSITION. INTERLOCK AUXILIARY

CONTACTS WITH THE MAIN CIRCUIT TRIP UNIT TO OPEN THE

MAIN CIRCUIT WHEN THE GROUNDING TRANSFORMER CIRCUIT

BREAKER IS OPEN.

GROUNDING TRANSFORMER SHALL HAVE AN X/R RATIO EQUAL

TO OR GREATER THAN 4.

THE INVERTER MAXIMUM OUTPUT IS LIMITED TO THE NOMINAL

RATING OF 60 KW AC.

1

NOTES:

2

3
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4
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GANG-OPERATED LOAD

BREAK SWITCH

NO SCALE

1" CONDUIT

LIGHTING

ARRESTOR 15KV

FUSED CUTOUT

SWITCH 100 AMP

TYPE T FUSES

3/4" x 10"

COPPER CLAD

GROUND RODS

EXISTING BARE

CONDUCTOR

UTILITY ACCESSIBLE

3 GANG GROUND

OPERATED 14.4KV

400 AMP LOADBREAK

SWITCH

METER & 1-1/2"

CONDUIT TO

CTS & PTS

SWITCH

OPERATING

HANDLE

SWITCH

OPERATING

SHAFT

FUSED CUTOUT SWITCH

NATIONAL GRID

LINE

NATIONAL GRID

NEUTRAL
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GUY WIRE

TO METERING POLE

6
'
-
6
"

3
'
-
6
"

1
8
'
-
0
"

6
'
-
0
"

ɸ N ɸ ɸ

2'-0" 3'-0" 2'-0"

METERING POLE DETAIL
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COPPER CLAD

GROUND RODS

3'

3/4" x 10"

COPPER CLAD

GROUND RODS

3'3'

#2 CRUSHED STONE

POTENTIAL EQUALIZED

GRID 8" X 8" COPPERWELD

MESH

6"

CONNECT TAPS TO GRID

GROUND ROD CLAMP

1 C TYPE TAP CONNECTORS

CONNECT DOWN LEADS

TO GROUND RODS

200A FLEXIBLE CU. BRAID

LIGHTENING ARRESTER

GROUND WIRE DOWN LEAD

#4 EQUIPMENT GROUND WIRE

DOWN LEAD

3/4" x 10"

COPPER CLAD

GROUND RODS

3
'
-
6
"
 
M

I
N

.

#4 AWG BARE COPPER

LIGHTENING

ARRESTER GROUND

WIRE DOWN LEAD

3"6" 6"

FINAL GRADE

GROUND GRID AND SWITCH

HANDLE GROUNDING

NO SCALE

TYPICAL SWITCH HANDLE

2'-4" 2'-5"
1'-3"

3'-7" 3'-7"

4
'
 
T

O
 
5
'
-
6
"

6
'
-
0
"

A

PT

CT

3/4" x 10"

COPPER CLAD

GROUND RODS

3'

1" CONDUIT

METER & 1-1/2"

CONDUIT TO

CTS & PTS

A

METERING POLE DETAIL

NO SCALE

RISER POLE DETAIL

BARE #6 SOLID COPPER

TO GROUND ROD

1" CONDUIT

4" CONDUIT

LIGHTING

ARRESTOR 15KV

3/4" x 10"

COPPER CLAD

GROUND ROD

TO PAD MOUNTED

TRANSFORMER

15 KV CABLE

TERMINATION STRESS

CONE AND SUPPORTS

#2 AWG 15 KV SHIELDED

CABLE ALUMINUM TYPE

MV-105 EPR 100% INSULATION

BARE

CONDUCTOR

SWITCH

OPERATING

SHAFT

3
'
-
0
"

4
'
 
T

O
 
5
'
-
6
"

1
8
'
-
0
"

BARE

CONDUCTOR

LIGHTING

ARRESTOR 15KV

6'-0"

5
'
-
0
"

C-TYPE TAPS

CONNECTED

TO GRID

POTENTIAL

EQUALIZING

GRID 8" X 8"

COPPERWELD

MESH

COPPER CLAD

GROUND ROD

PLAN VIEW

GROUNDING

NO SCALE

NO SCALE

L
IC E NSED  PROF ESS I ONA L  ENG

I N
E E

R

 -
 S

T A T E  OF  NEW  Y ORK
 -  

0 6 9 1 7 0

EM
E R I CK  V .  MA RT

I N

05­31­2019

AutoCAD SHX Text
E.5-03

AutoCAD SHX Text
RELEASED FOR:

AutoCAD SHX Text
NATIONAL GRID INTER.

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
X

AutoCAD SHX Text
E



35'-55
8"' Front to Front

Row Spacing

15'-7 7
16" Tub to Tub O.C.

No Color-Dark Green-Orange
11'-6 3

16" Tub to Tub O.C.
Orange-L. Blue- Orange

18'-11
8" Tub to Tub O.C.

Black-L.Green-No Color

14'-93
8" Tub to Tub O.C.

Purple-Dark Green-Orange
15'-73

4"Tub to Tub O.C.
No Color-Dark Green-Purple

11'-57
8"Tub to Tub O.C.

Purple-L.Blue-Orange
12'-4 5

16"Tub to Tub O.C.
No Color-L.Blue-Purple
12'-4"Tub to Tub O.C.

No Color-L.Blue-Orange

19'-91
8"Tub to Tub O.C.

No Color-L.Green-No Color

14'-911
16"Tub to Tub O.C.

Purple-Dark Green-Purple

11'-6 3
16" Tub to Tub O.C.
Orange-Orange

19'-85
8"Tub to Tub O.C.

No Color-No Color
19'-91

8"Tub to Tub O.C.
No Color-L.Green-No Color

13'-115
16"Tub to Tub O.C.

Black-Black11'-6 3
16"Tub to Tub O.C.

Black-L.Blue-No Color

14'-911
16"Tub to Tub O.C.
Purple-Purple

LEGEND

2 Span Purlin (Light Blue)
Length: 6'-615

16"

3 Span Purlin (Dark Green)
Length: 9'-10 7

16"

4 Span Purlin (Light Green)
Length: 13'-115

16"

5 Span Purlin (Orange) (Notched)
Length: 16'-93

8"

6 Span Purlin (Purple) (Notched)
Length: 20'-07

8"

8 Span Purlin (No Color) (Notched)
Length: 26'-93

4"

9 Span Purlin w/ 3 Supports (Black) (Notched)
 Length: 29'-11 5

16"
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Any changes to the site that may affect the solar PV arrays depicted herein

shall be notified to GameChange Solar.

The layouts and details shown herein are a custom design for this project

and are specific to the PV module(s) shown in the Array Information table.

GameChange Solar cannot be responsible for errors during installation
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Array Information

PV Modules Racking

Manufacturer CSUN Gamechange Solar

Model CSUN345-72M 30-Degree
Pour-In-Place

Dimensions 76.98" x 38.96" x 1.57"

Weight 46.3 lbs

Quantity 7722 790 Pairs of Tubs
Ground

Clearance 30 in

7722 modules at 345W

2.66 MW

Design Information
Building Occupancy Category I Area of Array 10.88 acres Dead Load 12.5 psf

Wind Exposure Category C No. of rows 39 Seismic Site Class D

Design Wind Speed 105 mph ASCE7-10 Distance to Saltwater >30 miles SS 0.144 g

Design Snow Load 50 psf Years Since Landfill Capped 25 years S1 0.062 g

sv
NY stamp



Color Tub Height Minimum Concrete
Fill Height Minimum Volume Minimum Weight Count

21" 20.5" 0.83 yd3 3267 lbs
116 Tub Pairs

(232 Tubs)

21" 20" 0.81 yd3 3178 lbs
318 Tub Pairs

(636 Tubs)

18" 16.5" 0.66 yd3 2568 lbs
198 Tub Pairs

(396 Tubs)

18" 14.5" 0.57 yd3 2230 lbs
158 Tub Pairs

(316 Tubs)
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Array Information

PV Modules Racking

Manufacturer CSUN Gamechange Solar

Model CSUN345-72M 30-Degree
Pour-In-Place

Dimensions 76.98" x 38.96" x 1.57"

Weight 46.3 lbs

Quantity 7722 790 Pairs of Tubs
Ground

Clearance 30 in

7722 modules at 345W

2.66 MW

Design Information
Building Occupancy Category I Area of Array 10.88 acres Dead Load 12.5 psf

Wind Exposure Category C No. of rows 39 Seismic Site Class D

Design Wind Speed 105 mph ASCE7-10 Distance to Saltwater >30 miles SS 0.144 g

Design Snow Load 50 psf Years Since Landfill Capped 25 years S1 0.062 g
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Pour-In-Place™

Ballasted
Ground

PARTS LIST

Item No. Description Part No. Material

1 North Post GC361WP-N Galvanized Steel G90

2 South Post GC361WP-S Galvanized Steel G90

3 Horizontal Channel GC361WP-H Galvanized Steel G90

4 NS Beam GC862MT Galvanized Steel G90

5 Horizontal Angle GC275 Galvanized Steel G90

6 Base Bracket GC999T Galvanized Steel G90

7 Round Tub GC281 HMWPE

8 EW Purlin GC63 / GC63N Galvanized Steel G90

9 Purlin Washer GC126 Galvanized Steel G90

10 Bend Strap GC871 Galvanized Steel G90

11 Roll Strap GC873 Galvanized Steel G90

12 Purlin Angle GC874 Galvanized Steel G90

13a 3/8-16 x 1" Hex Bolt Magnicoat

13b 3/8-16 x 11
2 " Hex Bolt Magnicoat

13c 3/8 ID x 1" OD Washer HDG or Magnicoat

13d 3/8 ID x 11
2" OD Washer HDG or Magnicoat

13e 3/8-16 Serrated Flange Nut Magnicoat

14a 1/4-20 Hex Bolt Stainless Steel or Magnicoat

14b 1/4 Washer HDG or Magnicoat

14c 1/4-20 Hex Nut Stainless Steel or Magnicoat

15 Star Washer Stainless Steel

TOP TIPS:

1. Use vertical adjustability provided to make Mounting Purlins level, and the site install look great.

2. If pouring concrete in areas with freezing winters, make sure to use freeze thaw additives and frost
blankets if possible.  If accelerators are used, they shall NOT contain calcium chloride.

1) Make sure ground is free from debris.

2) Existing soil must have a minimum soil bearing capacity of at least 1,000 pounds per square foot. Installation of the System on very loose soil which will
have substantial movement over time could result in structural damage to the racks if this movement is not countered by adjusting racking to
compensate. This could lead to voiding the warranty.  See Installation Manual for recommended remediation options for loose soils.

3) If ground slopes from east to west or from north to south so that amount of concrete in tub will not meet the requirement specified in install manual,
then place crushed stone or gravel to level the area directly under where Tub will be placed as well as 6 inches outside of this footprint.  If the AHJ
or DEP has determined that materials coming onto the site must be controlled, it is recommended that crushed stone or gravel fill for local leveling
under the tubs be approved prior to the start of construction.

4) Attach Horizontal Channel to North and South Posts
using two 3/8''-16 x 1" bolts and 3/8 flange nuts per
connection.  Make sure Horizontal Channel is
perpendicular to posts.  Torque to Spec.

5) Attach NS Beam to posts midway on slots both
vertically and horizontally using 3/8-16 x1'' hex bolt
with 3/8 x 1" OD washers on NS Beam side and 3/8
flange nuts on Post side. Make sure NS Beam is at
propper tilt angle.  Torque to Spec

6) Attach Horizontal Angle using two 3/8-16 x 1" hex
bolt and flange nuts per connection. Toque to spec.

7) Install Base Brackets to the middle set of holes
approximately 4 inches up from bottom of North Post
and South Post using 3/8''-16 x 1-1/2'' long hex bolts
and serrated flange nuts. Leave hardware finger
tight.

As an alternative, the Base Brackets may be installed
after the purlin support assemblies are positioned
within the tubs.

8) Find the edges of the array according to project the
layout sheets.  Drop a string line on the southern edge of
the row to be installed.  The string line should align with
the south edge of the south tubs in the row.  Place Round
Tubs per spacing shown in layout sheets with the south
end of the south Round Tub touching the string for
North-South alignment.
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Array Information

PV Modules Racking

Manufacturer CSUN Gamechange Solar

Model CSUN345-72M 30-Degree
Pour-In-Place

Dimensions 76.98" x 38.96" x 1.57"

Weight 46.3 lbs

Quantity 7722 790 Pairs of Tubs
Ground

Clearance 30 in

7722 modules at 345W

2.66 MW
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GC Pour-in-Place (Steel) System
Use only GameChange parts. Use of other parts to complete the installation as substitutes may void the warranty.
Make sure the ground structure (notably in the case of a capped landfill) is inspected and can support the loading resulting from the
GC Pour-n-Place Ground System and provided PV modules.
Comply with all relevant local, state and national safety laws and standards for both for mechanical and electrical aspects of the solar
PV array installation.
When encountering undocumented or unexpected obstacles requiring a work around, work arounds should be brought to the attention
of GameChange personnel prior to being attempted. If approved by GameChange, work arounds shall be noted on project as-built
drawings. Work arounds should be completed in a manner that ensures that the remainder of the array is not affected.
Customers are responsible for grade variations.and making sure slope tolerances support GameChange System. GC Pour-in-Place
Ground System ideally should be installed on flat, level and pre-compacted ground. This is to avoid system settlement over time.
Topsoil with loam content and organics should be removed, and soil scraped down to subsoil level. If the system is installed on new
fill, the soil should be compacted with a compacting roller prior to installation. However, due to vertical adjustability of the NS Beams
on the Posts, the GC Pour-in-Place System may be erected on less than ideally prepared grounds when site conditions preclude
removal of topsoil.  In that scenario,  the rails should be adjusted to appropriate heights on Posts during periods of operation and
maintenance visits.
Reference Install Manual for installation. Not following Install Manual may result in voiding warranty.
Ballast forms (tubs) are provided for each site by GameChange.  See installation manual for concrete specifications.

Tool Required
String line
48 inch long level
30 foot tape measure
Inclinometer with digital degree read out
Impact Drill with interchangeable drivers
1/4” Drill Bit
Wrenches and driver sockets, both standard and deep, in the following sizes:

o  7/16 inch (for 1/4-inch hex bolts and nuts),
o  9/16 inch (for 3/8-inch hex bolts and nuts),

Torque Wrench.  Torque bolt to appropriate torque range
o  1/4" Stainless hardware use 6-7 ft-lbs (72-84 in-lbs)
o  1/4" Magni hardware use 9-10 ft-lbs (108-120 in-lbs)
o  3/8" hardware use 29-31 ft-lbs

Concrete mixture (weather and freeze-thaw resistant if required).
See Pour-in-Place Installation Manual for concrete specifications
Rack assembly jig made of plywood and 2”x4” wood.

Preventative Maintenance
It is best practice to unbundle loads and install parts within several weeks of delivery so air is able
to flow around parts and thus prevent white rust formation. In order to maintain the longest life
possible for the protective zinc coating under the warranty, it is important to monitor for any severe
white rust developments prior to installation and if this condition appears to take proper
maintenance steps to remediate it.  See the Pour-in-Place Installation Manual for more information.
After Installation, installer must annually monitor for any surface rust that may occur over time.
Identify any rust areas, wire brush area to remove rust, and coat with 80% zinc rich paint, or
equivalent field life paint. This step is not required if rust is limited to edges which were cut during
fabrication.
Maintenance checks should be performed annually or after severe wind events. Please refer to
Install Manual for more details.
Proper preventative maintenance must be conducted or warranty may be voided. The Install
Manual provides required maintenance steps and diagnostic procedure for malfunctions. Follow
steps and consult with GameChange in case of maintenance issues.

CRITICAL INFORMATION  INDICATOR
This icon indicates critical and important information that MUST be followed for proper installation.
Disregarding it may lead to serious injury and/or irreparable damage to equipment, tools, or
componenets; it will compromise GameChange warranty. Information indicated with this icon must
be followed to meet quality requirements.

It is a requirement for installation crews including EPC, installer, foundation installation vendor and surveyor to be trained by GameChange personnel (complete page turn review of install manual and construction drawing,
building the golden row, as well as walking the site prior to foundation surveying) in person or at a minimum via video conference.
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PARTS LIST

Item No. Description Part No. Material

1 North Post GC361WP-N Galvanized Steel G90

2 South Post GC361WP-S Galvanized Steel G90

3 Horizontal Channel GC361WP-H Galvanized Steel G90

4 NS Beam GC862MT Galvanized Steel G90

5 Horizontal Angle GC275 Galvanized Steel G90

6 Base Bracket GC999T Galvanized Steel G90

7 Round Tub GC281 HMWPE

8 EW Purlin GC63 / GC63N Galvanized Steel G90

9 Purlin Washer GC126 Galvanized Steel G90

10 Bend Strap GC871 Galvanized Steel G90

11 Roll Strap GC873 Galvanized Steel G90

12 Purlin Angle GC874 Galvanized Steel G90

13a 3/8-16 x 1" Hex Bolt Magnicoat

13b 3/8-16 x 11
2 " Hex Bolt Magnicoat

13c 3/8 ID x 1" OD Washer HDG or Magnicoat

13d 3/8 ID x 11
2" OD Washer HDG or Magnicoat

13e 3/8-16 Serrated Flange Nut Magnicoat

14a 1/4-20 Hex Bolt Stainless Steel or Magnicoat

14b 1/4 Washer HDG or Magnicoat

14c 1/4-20 Hex Nut Stainless Steel or Magnicoat

15 Star Washer Stainless Steel

10) When placing Purlin Support Assemblies at specific distances away from each other to match the
positions on the layout, it is important that the tops of the assemblies are in a straight line. The line
may be at a slope, but be sure the slope is maintained continuously as shown in the figure below.

PURLIN SUPPORT ASSEMBLIES MUST BE AT SPECIFIED DISTANCE ALONG THE
SLOPE LINE, NOT BY PLAN VIEW, OTHERWISE PURLINS MAY NOT FIT.
DIMENSIONS SHOWN ABOVE ARE EXAMPLE DIMENSIONS TO ILLUSTRATE
DIFFERENCE BETWEEN SPECIFIED DISTANCE AND PLAN VIEW DISTANCE.
PROJECT SPECIFIC DIMENSIONS SHALL BE USED PER LAYOUT.

10'-0"
Specified Distance (as shown on

Layout) Shall Be Measured Along

Table Slope (Top of Post to Top of Post)

NOT PLAN VIEW

9'-117
8"

Plan View Distance Will Be
Shorter than Specified Distance

20'-0"
Total Specified Distance

19'-113
4 "

Total Plan View Distance

Use different sets of holes to
level posts

14) For continuous configurations, Connector
Purlin are connected to Table Purlins using
three sets of 3/8" flange bolt, washers
(1-1/2" OD), and serrated flange nuts at
each end of the Purlins. Torque to
specifications. It is important that the
correct washers are used.

11) Attach first table EW Purlins at southernmost position
on the NS Beams using center set of holes for Table
Purlin to NS Beam attachment. Attach EW Purlins to
NS Beams using two 3/8" bolts. Under the bolt closest
to the NS Purlin wall, place a Purlin Washer under the
bolt head with the bent flange bearing against the Purlin
wall. Both bolts will be attached on the underside using
a 1" OD washer and a flange nut. Finger tight on
hardware. Once Panels are mounted torque all
hardware to specifications.

12) Repeat Purlin Support Assembly and installation for
adjacent Round Tubs. Position Purlin Support
Assembly and Round Tubs to the appropriate distance
apart as required by layout

13) For leveling, after EW Purlins have been installed,
choose 1 of 3 sets of holes on the posts to attach the
Base Brackets to in order to set the height of the
system at each post location to even out ups and
downs in the system caused by uneven ground
conditions. Once preferable height has been obtained,
tighten hardware to spec.

13a

13d

Array Information

PV Modules Racking

Manufacturer CSUN Gamechange Solar

Model CSUN345-72M 30-Degree
Pour-In-Place

Dimensions 76.98" x 38.96" x 1.57"

Weight 46.3 lbs

Quantity 7722 790 Pairs of Tubs
Ground

Clearance 30 in

7722 modules at 345W

2.66 MW

913a

13e

13c
15) Attach the alternating table EW Purlins and connector EW Purlins starting at one end of the row and continue to the other end of the row.

GC Pour-in-Place (Steel) System
Use only GameChange parts. Use of other parts to complete the installation as substitutes may void the warranty.
Make sure the ground structure (notably in the case of a capped landfill) is inspected and can support the loading resulting from the
GC Pour-n-Place Ground System and provided PV modules.
Comply with all relevant local, state and national safety laws and standards for both for mechanical and electrical aspects of the solar
PV array installation.
When encountering undocumented or unexpected obstacles requiring a work around, work arounds should be brought to the attention
of GameChange personnel prior to being attempted. If approved by GameChange, work arounds shall be noted on project as-built
drawings. Work arounds should be completed in a manner that ensures that the remainder of the array is not affected.
Customers are responsible for grade variations.and making sure slope tolerances support GameChange System. GC Pour-in-Place
Ground System ideally should be installed on flat, level and pre-compacted ground. This is to avoid system settlement over time.
Topsoil with loam content and organics should be removed, and soil scraped down to subsoil level. If the system is installed on new
fill, the soil should be compacted with a compacting roller prior to installation. However, due to vertical adjustability of the NS Beams
on the Posts, the GC Pour-in-Place System may be erected on less than ideally prepared grounds when site conditions preclude
removal of topsoil.  In that scenario,  the rails should be adjusted to appropriate heights on Posts during periods of operation and
maintenance visits.
Reference Install Manual for installation. Not following Install Manual may result in voiding warranty.
Ballast forms (tubs) are provided for each site by GameChange.  See installation manual for concrete specifications.

Tool Required
String line
48 inch long level
30 foot tape measure
Inclinometer with digital degree read out
Impact Drill with interchangeable drivers
1/4” Drill Bit
Wrenches and driver sockets, both standard and deep, in the following sizes:

o  7/16 inch (for 1/4-inch hex bolts and nuts),
o  9/16 inch (for 3/8-inch hex bolts and nuts),

Torque Wrench.  Torque bolt to appropriate torque range
o  1/4" Stainless hardware use 6-7 ft-lbs (72-84 in-lbs)
o  1/4" Magni hardware use 9-10 ft-lbs (108-120 in-lbs)
o  3/8" hardware use 29-31 ft-lbs

Concrete mixture (weather and freeze-thaw resistant if required).
See Pour-in-Place Installation Manual for concrete specifications
Rack assembly jig made of plywood and 2”x4” wood.

Preventative Maintenance
It is best practice to unbundle loads and install parts within several weeks of delivery so air is able
to flow around parts and thus prevent white rust formation. In order to maintain the longest life
possible for the protective zinc coating under the warranty, it is important to monitor for any severe
white rust developments prior to installation and if this condition appears to take proper
maintenance steps to remediate it.  See the Pour-in-Place Installation Manual for more information.
After Installation, installer must annually monitor for any surface rust that may occur over time.
Identify any rust areas, wire brush area to remove rust, and coat with 80% zinc rich paint, or
equivalent field life paint. This step is not required if rust is limited to edges which were cut during
fabrication.
Maintenance checks should be performed annually or after severe wind events. Please refer to
Install Manual for more details.
Proper preventative maintenance must be conducted or warranty may be voided. The Install
Manual provides required maintenance steps and diagnostic procedure for malfunctions. Follow
steps and consult with GameChange in case of maintenance issues.

CRITICAL INFORMATION  INDICATOR
This icon indicates critical and important information that MUST be followed for proper installation.
Disregarding it may lead to serious injury and/or irreparable damage to equipment, tools, or
componenets; it will compromise GameChange warranty. Information indicated with this icon must
be followed to meet quality requirements.

It is a requirement for installation crews including EPC, installer, foundation installation vendor and surveyor to be trained by GameChange personnel (complete page turn review of install manual and construction drawing,
building the golden row, as well as walking the site prior to foundation surveying) in person or at a minimum via video conference.
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Array Information

PV Modules Racking

Manufacturer CSUN Gamechange Solar

Model CSUN345-72M 30-Degree
Pour-In-Place

Dimensions 76.98" x 38.96" x 1.57"

Weight 46.3 lbs

Quantity 7722 790 Pairs of Tubs
Ground

Clearance 30 in

7722 modules at 345W

2.66 MW

19) Install Bend Strap, Roll Straps, and Purlin
Angles using 3/8" bolts and flange nuts. Racks
should "square up" when Purlin Angles are
installed.  Torque to specifications.
It is very important that Roll Straps are taut.

Purlin Angle to EW Purlin

Roll Strap to EW Purlin
and NS Beam

Bend Strap to EW Purlin
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Repeat
for all
Locations
shown in
Assembly
Drawing

17) Make sure to pour concrete immediately if heavy wind (over 22mph) expected as it may blow
assembled Purlins and Purlin Support Assemblies over and may be a safety hazard as well as
causing damage or wasting time to set up again. At a minimum, make sure to pour a few Round Tubs
(or place heavy rocks to hold the Horizontal Angles and Base Brackets) at the end of each row to
prevent heavy wind (over 22 mph) from tipping over unfilled Round Tubs/racking.

18) After installation of Purlins has been completed, run a string along Upper and Lower Purlins from east
to west across array, or use visual line of sight method to check for flatness of row. Elevate the Purlin
Support Assemblies to level purlins where required by either of the following options:

Adjusting Base Brackets (connect Base Bracket to Bottom sets of holes to raise Purlin Support
Assembly, connect Base Bracket to top sets of holes to lower Purlin Support Assembly)
Placing handfuls of additional riprap or 1 12 inch minus stone under tub to raise tub and Purlin
Support Assembly.

16) Required Temporary Staking and Ballasting as Precautionary Safety Measure
At the end of each row, install temporary manual bracing to keep the posts plumb and also to allow for a sturdy foundation.
Temporary manual bracing shall consist of 2x4's jammed between the nooks of the Purlin Support Assembly and stakes in
the ground (or 50+ lb ballast blocks for sites where stakes will not hold or penetration is not allowed).

Install temporary bracing on the first Purlin Support Assembly of each row.
Pour concrete into tubs under the first 2 tables (4 pairs of tubs) of each row.
Add temporary bracing on every 8th Purlin Support Assembly as the row is installed.
When done with each row, add temporary bracing on the last Purlin Support Assembly.

Temporary Bracing
with Stakes

Temporary Bracing
with Ballast Blocks

GC Pour-in-Place (Steel) System
Use only GameChange parts. Use of other parts to complete the installation as substitutes may void the warranty.
Make sure the ground structure (notably in the case of a capped landfill) is inspected and can support the loading resulting from the
GC Pour-n-Place Ground System and provided PV modules.
Comply with all relevant local, state and national safety laws and standards for both for mechanical and electrical aspects of the solar
PV array installation.
When encountering undocumented or unexpected obstacles requiring a work around, work arounds should be brought to the attention
of GameChange personnel prior to being attempted. If approved by GameChange, work arounds shall be noted on project as-built
drawings. Work arounds should be completed in a manner that ensures that the remainder of the array is not affected.
Customers are responsible for grade variations.and making sure slope tolerances support GameChange System. GC Pour-in-Place
Ground System ideally should be installed on flat, level and pre-compacted ground. This is to avoid system settlement over time.
Topsoil with loam content and organics should be removed, and soil scraped down to subsoil level. If the system is installed on new
fill, the soil should be compacted with a compacting roller prior to installation. However, due to vertical adjustability of the NS Beams
on the Posts, the GC Pour-in-Place System may be erected on less than ideally prepared grounds when site conditions preclude
removal of topsoil.  In that scenario,  the rails should be adjusted to appropriate heights on Posts during periods of operation and
maintenance visits.
Reference Install Manual for installation. Not following Install Manual may result in voiding warranty.
Ballast forms (tubs) are provided for each site by GameChange.  See installation manual for concrete specifications.

Tool Required
String line
48 inch long level
30 foot tape measure
Inclinometer with digital degree read out
Impact Drill with interchangeable drivers
1/4” Drill Bit
Wrenches and driver sockets, both standard and deep, in the following sizes:

o  7/16 inch (for 1/4-inch hex bolts and nuts),
o  9/16 inch (for 3/8-inch hex bolts and nuts),

Torque Wrench.  Torque bolt to appropriate torque range
o  1/4" Stainless hardware use 6-7 ft-lbs (72-84 in-lbs)
o  1/4" Magni hardware use 9-10 ft-lbs (108-120 in-lbs)
o  3/8" hardware use 29-31 ft-lbs

Concrete mixture (weather and freeze-thaw resistant if required).
See Pour-in-Place Installation Manual for concrete specifications
Rack assembly jig made of plywood and 2”x4” wood.

Preventative Maintenance
It is best practice to unbundle loads and install parts within several weeks of delivery so air is able
to flow around parts and thus prevent white rust formation. In order to maintain the longest life
possible for the protective zinc coating under the warranty, it is important to monitor for any severe
white rust developments prior to installation and if this condition appears to take proper
maintenance steps to remediate it.  See the Pour-in-Place Installation Manual for more information.
After Installation, installer must annually monitor for any surface rust that may occur over time.
Identify any rust areas, wire brush area to remove rust, and coat with 80% zinc rich paint, or
equivalent field life paint. This step is not required if rust is limited to edges which were cut during
fabrication.
Maintenance checks should be performed annually or after severe wind events. Please refer to
Install Manual for more details.
Proper preventative maintenance must be conducted or warranty may be voided. The Install
Manual provides required maintenance steps and diagnostic procedure for malfunctions. Follow
steps and consult with GameChange in case of maintenance issues.

CRITICAL INFORMATION  INDICATOR
This icon indicates critical and important information that MUST be followed for proper installation.
Disregarding it may lead to serious injury and/or irreparable damage to equipment, tools, or
componenets; it will compromise GameChange warranty. Information indicated with this icon must
be followed to meet quality requirements.

It is a requirement for installation crews including EPC, installer, foundation installation vendor and surveyor to be trained by GameChange personnel (complete page turn review of install manual and construction drawing,
building the golden row, as well as walking the site prior to foundation surveying) in person or at a minimum via video conference.
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Use only GameChange parts. Use of other parts to complete the installation as substitutes may void the warranty.
Make sure the ground structure (notably in the case of a capped landfill) is inspected and can support the loading resulting from the
GC Pour-n-Place Ground System and provided PV modules.
Comply with all relevant local, state and national safety laws and standards for both for mechanical and electrical aspects of the solar
PV array installation.
When encountering undocumented or unexpected obstacles requiring a work around, work arounds should be brought to the attention
of GameChange personnel prior to being attempted. If approved by GameChange, work arounds shall be noted on project as-built
drawings. Work arounds should be completed in a manner that ensures that the remainder of the array is not affected.
Customers are responsible for grade variations.and making sure slope tolerances support GameChange System. GC Pour-in-Place
Ground System ideally should be installed on flat, level and pre-compacted ground. This is to avoid system settlement over time.
Topsoil with loam content and organics should be removed, and soil scraped down to subsoil level. If the system is installed on new
fill, the soil should be compacted with a compacting roller prior to installation. However, due to vertical adjustability of the NS Beams
on the Posts, the GC Pour-in-Place System may be erected on less than ideally prepared grounds when site conditions preclude
removal of topsoil.  In that scenario,  the rails should be adjusted to appropriate heights on Posts during periods of operation and
maintenance visits.
Reference Install Manual for installation. Not following Install Manual may result in voiding warranty.
Ballast forms (tubs) are provided for each site by GameChange.  See installation manual for concrete specifications.

Tool Required
String line
48 inch long level
30 foot tape measure
Inclinometer with digital degree read out
Impact Drill with interchangeable drivers
1/4” Drill Bit
Wrenches and driver sockets, both standard and deep, in the following sizes:

o  7/16 inch (for 1/4-inch hex bolts and nuts),
o  9/16 inch (for 3/8-inch hex bolts and nuts),

Torque Wrench.  Torque bolt to appropriate torque range
o  1/4" Stainless hardware use 6-7 ft-lbs (72-84 in-lbs)
o  1/4" Magni hardware use 9-10 ft-lbs (108-120 in-lbs)
o  3/8" hardware use 29-31 ft-lbs

Concrete mixture (weather and freeze-thaw resistant if required).
See Pour-in-Place Installation Manual for concrete specifications
Rack assembly jig made of plywood and 2”x4” wood.

Preventative Maintenance
It is best practice to unbundle loads and install parts within several weeks of delivery so air is able
to flow around parts and thus prevent white rust formation. In order to maintain the longest life
possible for the protective zinc coating under the warranty, it is important to monitor for any severe
white rust developments prior to installation and if this condition appears to take proper
maintenance steps to remediate it.  See the Pour-in-Place Installation Manual for more information.
After Installation, installer must annually monitor for any surface rust that may occur over time.
Identify any rust areas, wire brush area to remove rust, and coat with 80% zinc rich paint, or
equivalent field life paint. This step is not required if rust is limited to edges which were cut during
fabrication.
Maintenance checks should be performed annually or after severe wind events. Please refer to
Install Manual for more details.
Proper preventative maintenance must be conducted or warranty may be voided. The Install
Manual provides required maintenance steps and diagnostic procedure for malfunctions. Follow
steps and consult with GameChange in case of maintenance issues.

CRITICAL INFORMATION  INDICATOR
This icon indicates critical and important information that MUST be followed for proper installation.
Disregarding it may lead to serious injury and/or irreparable damage to equipment, tools, or
componenets; it will compromise GameChange warranty. Information indicated with this icon must
be followed to meet quality requirements.

It is a requirement for installation crews including EPC, installer, foundation installation vendor and surveyor to be trained by GameChange personnel (complete page turn review of install manual and construction drawing,
building the golden row, as well as walking the site prior to foundation surveying) in person or at a minimum via video conference.

152 West 57th St, Fl 17, New York, NY 10019
Tel:212-388-5160

www.gamechangesolar.com

   Customer:
RER Energy Group

   Project:
 Dewitt Landfill

   Location: 6330 Fischer Rd,
East Syracuse, NY 13057

   Project #:
 

  Rev:   By:   Date:   Description:

  1
  ...
  5
  6
  7
  8
  9

SH
  ...
  SF
  SF
  SF
  GF
  SC

  10-13-2017
  ...
  06-29-2018
  09-04-2018
  09-05-2018
  05-09-2019
  05-15-2019

  Preliminary Layout
  ...
  Revised Panel: CSUN345
  Revised Layout/Panel Count
  Revised Total Dead Load
  Issued for Client Approval
  Revised Assembly/874 Count

Engineer's Seal: Site Key Plan:

   Sheet #:

    of 9

   :

 9
Pour-In-Place™

Ballasted
Ground

PARTS LIST

Item No. Description Part No. Material

1 North Post GC361WP-N Galvanized Steel G90

2 South Post GC361WP-S Galvanized Steel G90

3 Horizontal Channel GC361WP-H Galvanized Steel G90

4 NS Beam GC862MT Galvanized Steel G90

5 Horizontal Angle GC275 Galvanized Steel G90

6 Base Bracket GC999T Galvanized Steel G90

7 Round Tub GC281 HMWPE

8 EW Purlin GC63 / GC63N Galvanized Steel G90

9 Purlin Washer GC126 Galvanized Steel G90

10 Bend Strap GC871 Galvanized Steel G90

11 Roll Strap GC873 Galvanized Steel G90

12 Purlin Angle GC874 Galvanized Steel G90

13a 3/8-16 x 1" Hex Bolt Magnicoat

13b 3/8-16 x 11
2 " Hex Bolt Magnicoat

13c 3/8 ID x 1" OD Washer HDG or Magnicoat

13d 3/8 ID x 11
2" OD Washer HDG or Magnicoat

13e 3/8-16 Serrated Flange Nut Magnicoat

14a 1/4-20 Hex Bolt Stainless Steel or Magnicoat

14b 1/4 Washer HDG or Magnicoat

14c 1/4-20 Hex Nut Stainless Steel or Magnicoat

15 Star Washer Stainless Steel

23) Insert hex bolt through a 1/4" washer, the star washer, the mounting hole on the back of the panel, and then through
the Purlin. Place a star washer at one mounting location per panel. Attach with a serrated flange nut. The bolt head
should be on top and the serrated flange nut should be below the Purlin. Check again to make sure star washer is still
in place. Torque to specifications. Repeat for all panels.

25)     The modules, EW Purlins and NS Beams are all bonded together, left to right, so that each row form one single structure. To achieve
grounding of the system, GameChange recommends installing Cooper, Burndy, or Eaton UL approved grounding lug(s) with 1/4-inch
bolts as in accordance with NEC Article 690 to the Post below the last EW Purlin which has panels attached to it which are to be
bonded, using 8 gauge copper wire or larger.

The Purlin to Purlin bonded connection is rated for up to 30 amps.  Therefore, conductors with expected currents greater than 30
amps may not be installed on the racking system without installing additional grounding measures.

The entire system needs to be grounded from a single point to an appropriate grounding source.

**Please confirm with an electrician, as this is their responsibility**

Array Information

PV Modules Racking

Manufacturer CSUN Gamechange Solar

Model CSUN345-72M 30-Degree
Pour-In-Place

Dimensions 76.98" x 38.96" x 1.57"

Weight 46.3 lbs

Quantity 7722 790 Pairs of Tubs
Ground

Clearance 30 in

7722 modules at 345W

2.66 MW

14c

14a

14b

15

Check the install manual for the
module you are installing to make
sure that the panel mounting
hardware and installation
methodology recommended by
GameChange mentioned below is
acceptable. Otherwise you may
risk voiding the warranty for your
modules. It is also recommended
to check that the panels are listed
per UL 1703.

24) If weep holes are not present in tub walls, at least three days after concrete is poured, drill half inch (1/2") diameter
weep holes on each side of the Tub, centered 2" above the ground level. This enables water to drain out.

20) Vertical adjustability is set prior to pouring concrete. After Purlin installation is complete run a string along Upper and
Lower Purlins, in the east west direction. Evaluate Purlin level.

21) Pour Concrete.  Concrete should first be poured in the center of the Round Tub, then use shovels to push to the ends.
See Installation Manual for concrete specifications and best practices when pouring concrete.  Use vibrator per
industry standards to ensure concrete does not contain voids.  Do not allow vibrator or anything else touch the
sides of the tub. Use magnesium trowel to trowel wash around Posts so precipitation does not collect.

For best pouring results, it is recommeneded that tub locations be as close to level as practical.  Make sure Round
Tubs are lelvel with +/- 3% N-S and +/- 3% E-W.

22) Once tubs are filled, true up Posts and Purlins.  Check tilt angle of NS Beam.  Use vertical and lateral tolerance in Post
to NS Beam connections to correct tilt angle as required.
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APPENDIX C 
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June 14, 2019 

Andrew Biederman 
4700 Pottsville Pike 
Reading, PA 19605 

Subject:  Dewitt Landfill, Site #734012 
Change of Use- Work Plan; March 2019 
Village of Dewitt, Onondaga County 

Dear Ms. Biederman: 

The New York State Department of Environmental Conservation (Department) 
has reviewed the Work Plan Response to Comments dated June 5, 2019 submitted by 
Bryan Bayer, Managing Environmental Scientist at C&S Companies, in response to the 
Department’s letter dated April 29, 2019 regarding the Change of Use PV Array Work 
Plan at the Town of Dewitt Landfill Site. C&S Companies response is approved. 

If you have any questions, please do not hesitate to contact me at 315-426-7525 
or stephanie.fitzgerald@dec.ny.gov. 

Sincerely,

Stephanie Fitzgerald 
Project Manager 

cc: Town of Dewitt 
Bryan Bayer (C&S Companies) 

Digitally signed by Stephanie 

Fitzgerald 

DN: cn=Stephanie Fitzgerald, 

o=NYSDEC, ou=Remediation, 

email=stephanie.fitzgerald@dec.

ny.gov, c=US 

Date: 2019.06.14 09:33:40 -04'00'



 

June 5, 2019 
 
 
 
Ms. Stephanie Fitzgerald 
Division of Environmental Remediation – Region 7 
615 Erie Boulevard West 
Syracuse, New York 13204 
 
Re: RER Energy Group, LLC, Town of DeWitt Landfill 2.6MW Solar PV Array 

DeWitt Landfill, Site #734012 
 Change of Use – Work Plan, March 2019 
 Town of DeWitt, Onondaga County, New York  
 
Dear Ms. Fitzgerald, 
 
C&S Engineers, Inc., on behalf of RER Energy Group, LLC, is providing this letter in response to 
your April 29, 2019 request for additional information regarding the proposed Town of DeWitt 
Landfill 2.6MW Solar PV Array Change of Use – Work Plan. The following information is 
prepared in order to receive authorization from the New York State Department of Environmental 
Conservation to proceed with the proposed project.  
 
DEC Request: The following certification must be included on the title page of all submissions of 
the document and must be fully executed when a submission of the document is made by the 
remedial party to NYSDEC Division of Environmental Remediation (DER) for approval:  
 

"I certify that I am currently a NYS registered professional engineer as defined in 6 NYCRR 
Part 375 and that this Work Plan was prepared in accordance with all applicable statutes and 
regulations and in substantial conformance with the DER Technical Guidance for Site 
Investigation and Remediation (DER-10)" 

 
C&S Response: Attached are revised plans that are amended consistent with your request. 
 
DEC Request: Discuss the findings of the hand dug test pits performed on December 12, 2019 to 
investigate the landfill cap. 
 
C&S Response: C&S conducted test pits on the landfill to determine the amount of soil cover 
overtop the geomembrane landfill liner. The test pits were conducted on December 13, 2018, and 
six hand dug pits were examined in total. Attached with this letter is a map that depicts the test pit 
locations. C&S personnel used a flat blade shovel to hand dig the observation holes. The three 
southern most test pits found the liner to be at depths between 29 and 29.5 inches below grade. 
The soil material was generally a sandy clay texture. The two test pits located proximate to the 
ring road were unable to identify the depth of the liner due to refusal. Soils in this area were very 
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gravelly and compact. Lastly, the test pit located nearest the gate found the geomembrane at 27.5 
inches below grade. 
 
DEC Request: Section 3.0, Geotechnical Investigation of the Work Plan (WP) requires further 
discussion of the tests performed and an evaluation as to whether the engineered cap system will 
support the proposed infrastructure. Define "minimal" as used in the 7th sentence. This section 
must include a statement as to whether the test was performed in accordance with the ASTM 
standard, must discuss any deviations from the standard, and state whether the test results are 
usable given any deviations. Test No. 1 indicated water entered the testing area. Test No. 2 and 
Test No. 3 graphs indicate that settling was continuing to occur at these locations at the completion 
of the test. The WP must include a settling assessment which discusses the potential for future 
settling and the impacts which may occur. 
 
C&S Response: CME Associates, Inc. (CME) conducted limited geotechnical work at the project 
site. Static load testing was performed below topsoil at three locations in general conformance 
with ASTM D1194-94 “Standard Test Method for Bearing Capacity of Soil for Static Load and 
Spread Footings” with the following exceptions: 
 

1.) A 20-ton jack assembly was used in lieu of the 50-ton jack assembly specified in the 
referenced ASTM standard, Section 3.2 According to CME Associates, the 20-ton jack 
assembly used was more than sufficient for the relatively small test load (1 – ton). 

2.) The reference beam utilized was 8-feet total length, and therefore was supported at 
lengths of 4-feet from the center of the loaded area. The referenced ASTM standard, 
Section 4.5 calls for reference beam supports at 8-feet from the center. According to 
CME, the change does not adversely affect the test readings due to the relatively small 
test load being used.  

3.) The test method calls for the load to be decreased incrementally so that rebound can be 
measured. However, due to the utilization of a hydraulic ram and jack, the test load 
could not be incrementally reduced and therefore, no rebound measurements could be 
made. 

 
As you have stated, water was observed in test pit number 1 during the test. The test occurred 
during periods of precipitate (snow), and it is our opinion that water observed is a result of 
precipitation. 
 
Test Nos. 2 and 3 graphs do indicate that settling was continuing to occur at these locations at the 
end of the fifteen minutes at two times the service load. However, it should be noted that settling 
was not continuing to be observed at the 1000-pound load that is the service load as specified by 
the GameChange pre-engineered ballast system. In addition, the settlement observed at 2,000 
pounds in test 2 from 8 to 15 minutes was 2/1000’s of an inch and in test 3 over the same time 
period was 10/1000’s of an inch. The settlement observed is minimal. The testing results indicate 
that some foundation settlement will likely be observed over the life of the project; however, based 

http://www.cscos.com/
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on the test results we do not anticipate that settlement would jeopardize the landfill cap system. 
The proposed infrastructure is tolerant to moderate settlement; the geomembrane liner is also 
tolerant to moderate settlement.  
 
It should also be noted that the electrical pad with the switchboard, transformer, and disconnect 
switch will provide 221 pounds per square foot (psf) load on the capped landfill. The electrical pad 
will be located on top of compacted structural fill, which will add an additional 240 psf. The total 
load below the stone will be approximately 470 psf.  
 
The geotechnical evaluation provides the best practical method of determining whether the landfill 
cap will support the solar project. The site is a non-natural setting (i.e. man-made), we cannot 
assume homogeneity within the entire solar array footprint. Major differences in the bearing 
capacity of the landfill cap is not anticipated. Settling may occur at differing rates within the project 
limits. Observation of settling rates will occur during annual inspection efforts. In the event 
localized failures are observed during inspections, corrective measures will be taken.   
 
DEC Request: The potential for landfill gas (LFG) accumulation within system components must 
be evaluated. Components with the potential for LFG accumulation must be equipped with LFG 
monitoring or air ventilation systems to avoid LFG accumulation. 
 
C&S Response: System equipment is located at a minimum 30-feet separation distance from vent 
stacks.  The vent stack outlets occur at a height above the installed height of the inverters.  Landfill 
gases are lighter than air and disperse quickly in free air. As such, LFG migration to the inverters 
is unlikely due to the substantial vertical and horizontal separation between these components.   
 
DEC Request: The WP should include an assessment of the impact of the installed photovoltaic 
(PV) system on drainage and soil stability. Specifically, the assessment should discuss: impacts 
due to removal of vegetation, increase in runoff due to impervious surface area, and degradation 
of the cap vegetation due to shading. In addition, a contingency plan must also be included with a 
section that addresses mitigation of large-scale drainage changes, vegetation loss, and soil loss, 
including the submission of a reparation WP should such events take place. A contingency plan 
must also include Department notification should the cap be damaged at any time during 
construction or found to be damaged during any inspections 
 
C&S Response: Site drainage patterns will not be affected as a result of the proposed project. The 
project does not involve grading activities. The panels will follow the existing contours of the 
landfill.  
 
We do not anticipate an increase in stormwater runoff as a result of this project. The NYSDEC 
issued a solar specific technical memorandum titled “Solar Panel Construction Stormwater 
Permitting/SWPPP Guidance” on April 5th, 2018. The NYSDEC Department of Water considers 
solar panel projects designed and constructed with the following criteria to be a “land clearing and 
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grading for the purposes of creating vegetated open space (i.e. recreational parks, lawns, meadows, 
fields)” type project and therefore the Stormwater Pollution Prevention Plan typically only need 
to address erosion and sediment controls: 
 

1.) Solar panels are constructed on post or rack systems and elevated off the ground 
surface. 

2.) The panels are spaced apart so that rain water can flow off the down gradient side of 
the panel and continue as sheet flow across the ground surface. 

3.) For solar panels constructed on slopes, the individual rows of solar panels are generally 
installed along the contour so rain water sheet flows down slope. 

4.) The ground surface below the panels consist of a well-established vegetative cover. 
5.) The project does not include construction of traditional impervious areas. 
6.) Construction of the solar panels will not alter the hydrology from pre-to post 

development conditions.  
 
This memorandum generally outlines criteria that solar panels need to meet in order to be 
considered pervious area. If the solar panel design does not meet the criteria outlined within the 
memorandum, the solar panels are to be considered impervious area and treated for water quality 
and peak flow rate mitigation. The proposed project is designed to construct the solar panels in a 
manner that will meet the criteria defined above, and therefore negates the requirement to provide 
water quality volume treatment and peak flow rate mitigation. Specifically, our project involves a 
rack system that is elevated off the ground surface. The panels are spaced apart according to the 
memorandum; the NYSDEC memorandum states that in situations where average slope is less 
than or equal to 5%, then spacing between solar panel rows should be equal to or greater than the 
width of the solar panels themselves to effectively treat runoff from 1.0 inch of rainfall. This 
spacing is observed in the project design. The panels are designed to naturally follow the existing 
landfill contours as well. The existing landfill vegetation is dense and well established. This 
provides a higher Manning’s n-value and therefore runoff velocities are lower as compared to 
newly seeded sites.  No traditional impervious areas are proposed as part of project efforts.  Lastly, 
no alteration of hydrology from pre- to post conditions.   
 
The ballasted system will result in a loss of vegetation beneath each tub structure. It is not 
anticipated that this loss of vegetation will result in an increase is soil erosion as the tub will 
provide a cap to these areas.  
 
Loss of vegetation as a result of shading from the panels is not anticipated to occur. Full shading 
will not be observed as the minimum clearance above grade of the panels is 30 inches. In addition, 
the landfill groundcover is dense/tall meadow that has been established for over 25 years.  
 
Regardless, landfill inspections will involve review of the project site to determine whether erosion 
or loss of vegetation is occurring. If observed, the following measures will be undertaken: 
 

http://www.cscos.com/
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1.) Vegetation loss will be corrected via seeding and mulching. A determination will be 
made as to the probable cause of vegetation loss, and an appropriate seed mix will be 
used for restoration. 

2.) In the event soil erosion is observed around the ballast tubs, soils will be backfilled and 
the area will be seeded and mulched. 

3.) In the event erosion rills or scars are observed due to sheet flow runoff from the panels, 
corrective measures will be taken including, but not limited to, placement of an erosion 
control blanket or mesh followed by top-soiling, re-seeding, and mulching to prevent 
future erosion. 

 
DEC Request: The WP states that electrical conduits will be placed above grade and installed 
down the slope. The WP must specify the measures needed to protect the conduit and how routine 
maintenance will be affected as a result of the conduit location. 
 
C&S Response: Electrical hazardous warning signs will be mounted 4-feet high on the conduit 
support. The hazardous warning sign will be approximately 5-feet above finished grade including 
the conduit support height. Sign details are provided in the attached drawings. 
 
No significant changes in routine maintenance will occur as a result of the conduit location. 
Mowing patterns will be adjusted, however this is not considered a significant change to 
maintenance operations. 
 
DEC Request: As a part of continued site management, the site owner will need to include a site 
inspection form/list specific to the PV area. This form/list will be included in addition to the site 
wide quarterly monitoring reports. The form/list should include PV area specific issues such as: 
 

• Changes in ballast elevation 
• Loss of vegetation 
• Regional pooling or depressions 
• Integrity of ballasts 

 
Once redevelopment has been completed at the site, the PV inspection form/list will become a part 
of the site management plan. 
 
C&S Response: Attached, please find a copy of the RER Energy Group – Performance Checklist. 
The attached checklist includes changes in ballast elevation, loss of vegetation, regional pooling 
or depressions, and integrity of ballasts.  
 
DEC Request: The WP must state that as-built drawings and a construction completion report 
(CCR) will be submitted at the completion of the construction project along with a timeframe for 
submission. The CCR will include the details of the installation, any variances from the original 
WP, and any issue and/or corrective measures employed during the installation (i.e. cap repair). 
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C&S Response: RER will provide as-built drawings and a construction completion report at the 
conclusion of construction. 
 
If you have any additional questions or comments, please do not hesitate to contact me at (315) 
455-2000. Thank you for your time and consideration. 
 
Sincerely, 
 
C&S ENGINEERS, INC. 
 
 
 
Bryan A. Bayer, PWS, CE 
Managing Environmental Scientist 
 
/bab 
 
cc: Mike Barnes, RER 
 Mike Roach, RER 
 Andrew Biederman, RER 
 Gordon Smith, RER 
 Emerick Martin, SSM 
 Sam Gordon, Town of DeWitt 
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