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AMELIA COUNTY PLANNING COMMISSION
Regular Meeting
County Administration Conference Room
16360 Dunn Street,
Amelia, Virginia 23002
Monday, April 25, 2022
7:30 P.M.
AGENDA
1.

Call to Order and Welcome of Guests: Larkin Moyer, Chairman

2.

Determination of Quorum

3.

Approval of Minutes:
Regular Meeting – March 28, 2022

4.

Call to Order
Quorum

Motion

Old Business
Public Hearing – Special Exception Permit – Amelia Energy Facility, LLC

5.

Action
Needed

Motion

New Business
Public Hearing- Ordinance Text Amendment- M-1 and M-2 Setbacks

6.

Chairman Comments

7.

Informational

8.

Adjournment

Motion

Motion

SPEAKER RULES OF PROCEDURE
Please respect all speakers and allow all opinions to be expressed in a tolerant atmosphere.
a) Speakers may speak only once during a specific comment time and all comments should
be directed to the Planning Commission.
b) Speakers should approach the podium so they may be visible and audible to the Commission.
c) Each speaker should clearly state his/her name and address.
d) All questions should be directed to the Chairman. Speakers are encouraged to contact staff
regarding unresolved concerns or to receive additional information.
e) Speakers should be brief and avoid repetition of previously presented comments.

VIRGINIA:

AT A REGULAR MEETING OF THE AMELIA COUNTY PLANNING COMMISSION HELD
IN THE CONFERENCE ROOM OF THE COUNTY ADMINISTRATION BUILDING ON
MONDAY, MARCH 28, 2022, AT 7:30 P.M.

PRESENT:

LARKIN MOYER- Chairman
ABSENT: None
JOHN AARON
JERRY “WHIT” MORRIS
DENNIS RAMSEY
JUAN WHITTINGTON
RICHARD CUMBIE, JR.
ROY EASTER
RENEE WINFREE
MICHAEL BATES
TRAVIS BARNARD
DAVID FELTS, JR. – Board of Supervisors Representative
Amelia County Planning Commission

HOLLY STEELE, Director of Community Development

I.

CALL TO ORDER

II.

APPROVAL OF MINUTES

Chairman Larkin Moyer called the meeting of the Amelia County Planning Commission to order and
declared there was a quorum with all members present.

Commissioner Roy Easter made a motion, seconded by Commissioner Whit Morris that the
Planning Commission approve the minutes of the March Regular Meeting.

The motion carried 11-0 recorded as follows: Larkin Moyer-AYE, John Aaron- AYE, Dennis RamseyAYE, Michael Bates- AYE, Juan Whittington-AYE, Renee Winfree-AYE, Travis Barnard- AYE, Whit
Morris- AYE, Roy Easter- AYE, Richard Cumbie- AYE, David Felts- AYE.
III.

OLD AND NEW BUSINESS

Conditional Rezoning- Royal Langford

Royal Langford (the “Applicant”), request the conditional rezoning of 3.781 acres of land from the
A-5, Agricultural zoning classification to M-2, Industrial zoning classification. The subject property
is located on the north side of State Route 681(W. Pridesville Road) at the intersection of State
Route 669 (Huntington Church Lane) and State Route 681 (W. Pridesville Road) and is identified as
Tax Parcel 30-2 on the Amelia County Real Property Identification Map. The Applicant proposes to
use the land to reinstall a concrete plant on the property. The Amelia County Comprehensive Plan
shows this property is located in the Rural Preservation Area.
Ms. Steele gave an introduction to the project, stating that the property was historically zoned M-2,
Industrial and used for the same use that Mr. Langford is proposing. Additionally, Ms. Steele
addressed the existing dwelling on the property and stated that if the property is successfully

rezoned, then the home will be removed via a boundary line adjustment and will remain A-5,
Agricultural.
Chairman Moyer opened the public hearing at 7:35p.m.

James Farley, an adjoining property owner, spoke in support of the proposal.
Chairman Moyer closed the public hearing at 7:37p.m.

Commissioner Dennis Ramsey made a motion, seconded by Commissioner Michael Bates that the
Planning Commission recommend approval of the conditional rezoning.

The motion carried 11-0 recorded as follows: Larkin Moyer-AYE, John Aaron- AYE, Dennis RamseyAYE, Michael Bates- AYE, Juan Whittington-AYE, Renee Winfree-AYE, Travis Barnard- AYE, Whit
Morris- AYE, Roy Easter- AYE, Richard Cumbie- AYE, David Felts- AYE.
Informational Speaker- Steve Kalland

Ms. Steele introduced Steve Kalland as the Executive Director of the North Carolina Clean Energy
Technology Center through North Carolina State University. Mr. Kalland gave a 25-minute
presentation on general solar information including decommissioning, recycling solar panels, solar
energy technology, and environmental impacts.
Special Exception Permit – Amelia Energy Facility, LLC

Amelia Energy Facility, LLC (the “Applicants”), request a Special Exception Permit for a utility-scale
solar farm on 1,103 acres. The subject properties, which are owned by JoAnn S. Webb, William L.
Scott, Leander O. Scott, Jr., and Susan C. Wade, and are located east of Route 640 (Buckskin Creek
Road), north of Route 649 (Old Court House Road) and west of Route 607 (West Creek Road) and
are identified as Tax Map Parcels 41-19, 54-4, 54-2-14, 54-2-16, and 54-2D on the Amelia County
Real Property Identification Map. The Amelia County Comprehensive Plan shows this property is
located in the Rural Preservation Area.
Ms. Steele provided an overview of the project and pointed out the changes that had been made to
the conceptual layout since the December Planning Commission meeting when the proposal was
first heard. The applicants reduced the total parcel acreage by approximately 700 acres, decreased
the amount of acreage under panels to approximately 630 acres, removed seven parcels that
adjoined roads and residential areas, and eliminated cropland from the project. Ms. Steele
suggested two additional conditions, in addition to the thirteen (13) standard conditions required
by the Alternative Energy Ordinance. The two additional conditions proposed were 1) No battery
storage will be allowed on the site and 2) The amount of acreage under solar panels shall not
exceed 650 acres.

Scott Leach, Torch Clean Energy, gave an introduction to their company and discussed their
process, procedures, and other projects they have completed in Virginia. Mr. Leach stated that
Torch Clean follows the project through the entire process from permitting to construction. He gave
additional information about solar energy and recycling panels. Commissioners Larkin Moyer and
Michael Bates asked questions about information covered in Mr. Leach’s presentation.
Commissioner Travis Barnard asked why the megawatts amount had not changed even though the

acreage changed. Another Torch Clean Energy representative, Sam Gulland, stated that they could
still achieve that amount of megawatts on less acreage.

Sam Gulland provided additional information about the specific proposal and the changes that had
been made to the conceptual layout since the December meeting. Mr. Gulland explained that they
have removed nearly all cropland from the project and greatly increased the setbacks from all roads
and residences. He stated that is it unlikely that panels will cover more than approximately 500
acres. Mr. Gulland also mentioned that it is possible to graze sheep and/or use pollinator species
mix as ground cover beneath the panels.

Commissioner Roy Easter asked if Torch Clean would be using local contractors during the site
work and construction phase. Mr. Gulland responded that it is much more cost efficient to use local
contractors as opposed to using out-of-state contractors. Mr. Leach stated that the job market has
made it very difficult to find local labor. Board of Supervisors Representative, David Felts, asked if
the entire project would be fenced in. Mr. Gulland said that there will be gaps over streams,
wetlands, etc.
Chairman Moyer opened the public hearing at 8:37p.m.

JoAnn Webb, Martin Koenkel, Justin Wade, and Skylar Zunk spoke in favor of the proposal. Robbie
Parsons, Allison Crews, Elizabeth Padgett, and Maria Lynn spoke in opposition of the project. Cory
Busic, Beth Stanley, Robert Bradshaw, and Melody Bradshaw asked questions about the project
during the public hearing time.
Chairman Moyer closed the public hearing at 9:21p.m.

Commissioner Roy Easter asked questions about the decommissioning bond and the impacts of
inflation on the bond and decommissioning process. Easter asked if the bond was due immediately
upon approval of the project and Mr. Leach stated that it was not due until year 5. The reason for
this is because, as part of the siting agreement, Torch Clean will be paying lump sums to the county
and also will have insurance coverage, should something go wrong.

Commissioner Juan Whittington asked about the amount of acreage that would be dedicated to
pollinator species mix and if that would be something they would be willing to commit to a
minimum acreage.
Commissioner Richard Cumbie, Jr. stated that he didn’t particularly want solar farms, but
understood a landowner’s right to make their own decisions. He instructed the applicants to
appease two particular adjoining landowners; Josh Tanner and Robbie Parsons.

Commissioner Cumbie made a motion to deny the proposal due to lack of information. There was
no second to this motion and it died on the floor.
Commissioner Juan Whittington then made a motion to table the request for 30 days. Renee
Winfree seconded the motion.

The motion carried 11-0 recorded as follows: Larkin Moyer-AYE, John Aaron- AYE, Dennis RamseyAYE, Michael Bates- AYE, Juan Whittington-AYE, Renee Winfree-AYE, Travis Barnard- AYE, Whit
Morris- AYE, Roy Easter- AYE, Richard Cumbie- AYE, David Felts- AYE.

Ordinance Text Amendment- Campgrounds
R-1 Detached Dwelling Units
RR-3 Assembly Halls

An amendment to Articles VI, VII, and VIII of the Amelia County Zoning Ordinance to include
campgrounds as a use by Special Exception Permit in the A-5, Agricultural, RP-5, Rural
Preservation, and RR-3, Rural Residential zoning districts.

An amendment to Article XII of the Amelia County Zoning Ordinance to include Detached Dwelling
Units as a use by Special Exception Permit in the R-1, Residential zoning district.

An amendment to Article VIII of the Amelia County Zoning Ordinance to include Assembly Halls as a
use by Special Exception Permit in the RR-3, Rural Residential zoning district.
Ms. Steele gave an introduction to all three proposed zoning changes and the necessity of all three.
Chairman Larkin Moyer asked what general area campgrounds were being proposed and Ms. Steele
said that the company she spoke with were interested in more remote areas of the county.
Commissioner Roy Easter confirmed that in order to have a detached dwelling unit in R-1, the
applicant would have to come before the Planning Commission for a Special Exception Permit. Ms.
Steel confirmed that was correct.
Chairman Moyer opened the public hearing for all three proposed ordinance text amendments at
10:08p.m.

Allison Crews asked if any of the three amendments were related to the flagging taking place on a
particular lot on Jetersville Road. Ms. Steele responded that those flags were related to a different
project.
Chairman Moyer closed the public hearing at 10:09p.m.

Commissioner Roy Easter made a motion, seconded by Commissioner Dennis Ramsey that the
Planning Commission recommend approval of all three ordinance text amendments.

The motion carried 11-0 recorded as follows: Larkin Moyer-AYE, John Aaron- AYE, Dennis RamseyAYE, Michael Bates- AYE, Juan Whittington-AYE, Renee Winfree-AYE, Travis Barnard- AYE, Whit
Morris- AYE, Roy Easter- AYE, Richard Cumbie- AYE, David Felts- AYE.
V.

INFORMATIONAL

Ms. Steele stated that, as of March 28th, no new applications had been received and the only items
on the April agenda thus far were Amelia Energy Facility and one ordinance text amendment.

VI.

ADJOURNMENT

There being no further business to come before the Planning Commission, Chairman Moyer
adjourned the meeting at 10:10p.m.

Larkin Moyer, Chairman
Amelia County Planning Commission
ATTEST:
Holly Steele
Director of Community Development

AMELIA COUNTY
DEPARTMENT OF COMMUNITY DEVELOPMENT
SUMMARY REPORT
Meeting Date: April 25, 2022

Subject: Amelia Energy Facility, LLC; Special Exception Permit request to establish a utilityscale solar farm.
Summary of Information: Attached to this summary report is the application and supporting
documents from Amelia Energy Facility, LLC (the “Applicants”), request a Special Exception
Permit for a utility-scale solar farm on 1,103 acres. The subject properties, which are owned by
JoAnn S. Webb, William L. Scott, Leander O. Scott, Jr., and Susan C. Wade, and are located east
of Route 640 (Buckskin Creek Road), north of Route 649 (Old Court House Road) and west of
Route 607 (West Creek Road) and are identified as Tax Map Parcels 41-19, 54-4, 54-2-14, 54-216, and 54-2D on the Amelia County Real Property Identification Map. The Amelia County
Comprehensive Plan shows this property is located in the Rural Preservation Area.
Amelia Energy Facility, LLC is requesting a Special Exception Permit to establish a utility-scale
solar array on 5 parcels with a total combined acreage of 1,103 acres. According to the exhibits
provided in the Special Exception Permit application, of the 1,103 acres, panels will only be
placed on approximately 630 acres. The rest of the land will be used to achieve a landscape
buffer and required setbacks.
Since the December meeting when the initial application for this project was considered, the
applicants have made several changes to their proposal and site layout. Seven parcels have been
removed from the project and removal of these parcels has almost completely eliminated any
cropland that was initially being converted to panels. The parcels in this proposal are largely
forested and the only non-forested land is that lying near Buckskin Creek Road. In addition, the
project has been pulled back off of Poorhouse Road, West Creek Road, and Dennisville Road.
There will be limited visibility of the project on West Creek and Buckskin Creek Roads and no
visibility from Dennisville, Poorhouse, or Old Court House Road.
If approved, the applicants will be subject to the following standard conditions, per Article
XXXIV of the Amelia County Zoning Ordinance:
1. Compliance with Building & Electrical Codes. All Solar Energy System components
shall conform to the requirements of the National Electrical Code and State Building
Code. All Small Solar Energy Systems used for residential purposes, all large Solar
Energy Systems and all Utility Scale Solar Energy Systems shall be inspected by a
county building inspector through the building permit process.

SEP APPLICATION NUMBER: SEP22-02
2. Installation and Design. Solar Energy System components shall have a UL listing and
must be designed with an anti-reflective coating. Individual arrays/panels shall be
designed and installed in order to prevent glare toward buildings on adjacent properties
and vehicular traffic.
3. Location. No Utility Scale Solar Energy System shall be located within one (1) mile of
a village development area.
4. Density. No more than three percent (3%) of the land area in any given five-mile
radius shall be approved for use as the project area for Utility-Scale Solar Energy
Systems. For the purpose of calculating density, the project area for a Utility-Scale Solar
Energy System shall consist of the entire fenced-in area and the required landscaped
buffer zone.
5. Setbacks. Large Scale Solar Energy Systems and Utility Scale Solar Energy Systems
shall conform to all minimum building setback requirements for principal structures of
the zoning district in which they are located, or fifty (50) feet, whichever is greater,
unless otherwise prescribed by the Board of Supervisors as a condition of approval for a
Special Exception Permit.
6. Height. Solar Energy Systems & equipment shall not exceed twenty-five (25) feet in
height when ground mounted as measured from the highest grade at the base to the top of
structure. Excluded from this requirement are utility poles and transmission lines. Roof
mounted systems shall not exceed the maximum height requirements for the applicable
zoning district by more than four (4) feet.
7. Lighting. Lighting shall be limited to the minimum necessary and shall meet all
requirements of this ordinance.
8. Utility Connection. No Utility Scale Solar Energy System shall be installed until
evidence has been provided to the County that the owner has been approved by the utility
company to interconnect.
9. Screening and Fencing for Utility Scale Solar Energy Systems. Utility Scale Solar
Energy Systems shall be enclosed by security fencing not less than six (6) feet in height
equipped with an appropriate anti-climbing device. The entire facility, including fencing,
shall be screened from ground-level view of adjacent properties by a landscaped buffer
zone at least 25 feet wide consisting of an evergreen and deciduous mix as approved by
the Zoning Administrator, unless otherwise prescribed by the Board of Supervisors as a
condition of approval for a Special Exception Use Permit. Existing mature tree growth
and natural land forms on the site shall be preserved to the maximum extent possible and
may be used in whole or in part to provide the required screening if they provide
adequate screening from public view as determined by the Zoning Administrator. In the
event that existing vegetation or landforms providing screening are disturbed, new
plantings shall be provided which accomplish the same.

Application Number: SEP22-01
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SEP APPLICATION NUMBER: SEP22-02
10. Noise Limits for Utility Scale Solar Energy Systems. After completion of
construction, noise levels measured at the property line shall not exceed 50 dbA, unless
the owner of the affected adjacent property has given written agreement to a higher level.
11. Signage for Utility Scale Solar Systems. Appropriate warning signage and a 911
address sign shall be posted in a clearly visible manner. Warning signage must identify
the owner and include a 24-hour emergency contact phone number.
12. Site Maintenance for Utility Scale Solar Systems. Weed control and mowing shall be
performed in accordance with an approved site management plan.
13. Repair of panels. Panels shall be repaired or replaced when in visible disrepair. Such
repairs shall also include the restoration of non-reflective finish per manufacturer
specifications.
In addition to the 13 standard conditions dictated by the Amelia County Zoning Ordinance, I
would like to propose three additional conditions:
14. There shall be no battery storage permitted.
15. The maximum acreage under panels shall not exceed 650 acres.
16. Work shall only be performed from dawn until dusk.
The applicant is requesting an amendment to Condition #5 that states the primary setbacks for
the underlying zoning district must be met. The applicants will maintain the underlying setbacks,
plus additional landscaping and distance, along the perimeter of the project, but would like to
build panels along the interior property lines. The zoning ordinance requires a 40-foot side
setback in RP-5. Due to the nature of the project, the applicants would like to build within the
side building setback and construct panels across property lines. This is commonplace in other
localities and being that the project and lease run with the land, I do not foresee this request to be
problematic.
Recommendation:
The Planning Commission held the public hearing for this at their March 28, 2022 regular
meeting. The Planning Commission voted to defer the application for 30 days. Please provide an
informed recommendation to the Board of Supervisors pertaining to the disposition of this
request.

Application Number: SEP22-01
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SEP APPLICATION NUMBER: SEP22-02
PUBLIC HEARINGS
Planning Commission Public Hearing March 28, 2022

SUMMARY of FACTS
Applicant:

Amelia Energy Facility, LLC

Land Owner:

Scott Timerland Company, L.P. and Susan C. Wade

Proposed Use:

Utility-scale solar farm

Location:

East of Route 640 (Buckskin Creek Road), north of Route 649 (Old Court
House Road) and west of Route 607 (West Creek Road)

Acreage:

1,103 acres

Existing Zoning:

RP-5, Rural Preservation

Proposed Zoning:

RP-5, Rural Preservation with Special Exception Permit

Comprehensive Plan: This property is located in the Rural Preservation Area
Surrounding Zoning: West = RR-3; North = RR-3; East = RP-5; South = RP-5
Utilities:

No

Wetlands Impact:

There are wetlands present on 4/5 parcels, with the majority lying on
parcels 54-4 and 41-19. The applicant will be conducting a wetlands
delineation prior to any land disturbance. Additionally, the applicants will
be consulting with the Department of Environmental Quality (DEQ)
during the permitting process.

Zoning History:

RP-5, Rural Preservation

Recommendation:
Review and (PC) provide recommendation to the Board of Supervisors

Application Number: SEP22-01
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Case Name: Amelia Energy Facility, LLC
Project: Special Exception Permit for Utility-Scale Solar
Tax Map Number: 41-19, 54-4, 54-2-14, 54-2D, 54-2-16
Adjoining Property Owner Name
Marvin E. Busic
William J. Courter, Jr.
Elizabeth B. Padgett Revocable Trust
Kenneth Hawthorne
George C. Marshall Sr. Estate
Manda H. Gravley
Ronald Hancock
Hubert R. Powell, Jr
Jonathan R. Powell
Joshua S. Tanner
Shelia D. Smith
Robert Courter Bradshaw
Anna O. Turner
Victoria V. Griffith
Stephen J. Byrd
Daniel Brissette
James W. Campbell
Claude E. Dillow, Sr.
Timothy and Barry Jarck
Katherine A. Wood
Kenneth S. Bates
Robert C. Messer, Jr.
Nicholas Chumney
David K. Ritz C/O Randall Lynn
Clifton Collins
Bernard J. Hastings
Sandra Austin
Donald Lee Morris
Theodore E. Jarck

Physical Address
18781 Poorhouse Road
19201 Poorhouse Road
N/A
17909 Poorhouse Road
17907 Poorhouse Road
17915 Poorhouse Road
18701 Poorhouse Road
N/A
18660 Poorhouse Road
17911 Poorhouse Road
N/A
N/A
N/A
18200 Fraher Lane
N/A
18100 Fraher Lane
N/A
5250 West Creek Road
5501 West Creek Road
5300 West Creek Road
5350 West Creek Road
5410 West Creek Road
5430 West Creek Road
5440 West Creek Road
5550 West Creek Road
5660 West Creek Road
5700 West Creek Road
5740 West Creek Road
4721 West Creek Road

Mailing Address
P.O. Box 15 Amelia Court House, VA
4900 Buckskin Creek Road
124 Leeds Williamsburg, VA 23188
Same
C/O Marshall James 9757 Morefield Meadows Dr
P.O. Box 85 Amelia Court House, VA
Same
19235 Patrick Henry Hwy
Same
Same
46-359 Haiku Road, Apt A2 Keneohe, HI 96744
228 Lakeside Drive Farmville, VA 23901
P.O. Box 242 Amelia Court House, VA 23002
6506 Cyrus Street Richmond, VA 23234
P.O. Box 313 Amelia Court House, VA 23002
Same
P.O. Box 714 Amelia Court House, VA 23002
Same
Same
Same
Same
Same
Same
Same
Same
5640 West Creek Road
Same
P.O. Box 417 Amelia Court House, VA 23002
Same

Tax Map Number
41-12
41-14, 15
41-2-13, 54-2-15
41-57F
41-22
41-54
41-26, 26A1
41-7
41-7G
41-19A
41-57I
54-2-15A
54-18
54-3-9
54-3-8
54-3-7
54-3-6, 5, 4, 3, 2, 1
54-39O
54-38
54-39K
54-39M
54-39L
54-39V
54-39Q
54-39R
54-40B1
54-40C
54-40M
54-37

Robert Parsons
Nichole Henderson
Marsha B. Busic
Rodney C. Hastings
Claude A. Warden, Jr.
Donald A. Flinn
John A. Hall
George Vaughan, Jr.
Linda H. Brown
James F. Pierce
Kirsten A. Gerczak
Aaron and Kelly Rodriguez
Nancy Berry
Charles E. Berry
David Peter Jarck
Sherri D. McKinney
Stephanie J. Caudill
Howard L. Worsham
Dorian K. Putney
Rennie Cemetery Association
Trustees of Rennie Memorial
Patty C. Averett
Kyle E. Wooldridge
Patricia A. Hill
Kimberly R. Winfree
Henry and Hazel Patton

5892 West Creek Road
5890 West Creek Road
N/A
5891 West Creek Road
6001 West Creek Road
N/A
6131 West Creek Road
N/A
6221 West Creek Road
6231 West Creek Road
6241 West Creek Road
6301 West Creek Road
6300 West Creek Road
6330 West Creek Road
N/A
N/A
6950 Halls Hill Drive
7000 Dennisville Road
6930 Dennisville Road
N/A
6720 Dennisville Road
N/A
5400 Buckskin Creek Road
5500 Buckskin Creek Road
N/A
5300 Buckskin Creek Road

P.O. Box 484 Amelia Court House, VA 23002
Same
5231 Dermotte Lane Richmond, VA 23237
5898 West Creek Road
5900 Flinn Lane Amelia, VA 23002
5401 Ridgerun Terrace Chesterfield, VA 23832
215 S. Central Avenue Landis, NC 28088
5531 Cedar Lane Amelia, VA 23002
26900 Bell Road Amelia, VA 23002
Same
Same
Same
Same
Same
4691 West Creek Road
8043 Kentucky Derby Midlothian, VA 23112
Same
11821 Bevils Bridge Rd
Same
17341 Poorhouse Road
Same
5201 Buckskin Creek Road Jetersville, VA 23083
Same
Same
4822 Chamberlain Ave., Apt 1 Richmond, VA 23227
Same

54-40L
54-40A
54-40
54-41A, 41
55-4F
55-1
55-2
55-30C
42-30A1
42-30A
42-30
42-30G
42-29
42-29A
42-28J
41-57D
41-57G
41-58
42-58B
42-28F, 28D, 28E
42-27
54-5A, 6, 6A
54-1-7
54-1-6
54-1-5
54-1-8

PERSUANT TO SECTION 15.2-2204 OF THE CODE OF VIRGINIA, 1950, AS
AMENDED, I HEREBY CERTIFY THAT A LETTER WAS MAILED TO EACH
INDIVIDUAL LISTED ON THE SPECIAL EXCEPTION PERMIT APPLICATION,
WHERE ADDRESSES WERE KNOWN, AND TO THE APPLICANT, AMELIA
ENERGY FACILITY, LLC, NOTIFYING THEM OF THE PUBLIC HEARING TO
BE HELD ON MONDAY, MARCH 28, 2022 AT 7:30 P.M. IN THE COUNTY
ADMINISTRATION CONFERENCE ROOM RELATING TO THE SPECIAL
EXCEPTION PERMIT REQUESTED FOR PROPERTIES DISIGNATED AS TAX
MAP PARCELS 41-19, 54-4, 54-2-14, 54-2D, AND 54-2-16 OF THE AMELIA
COUNTY REAL PROPERTY IDENTIFICATION TAX MAPS.
BY:

____________
Holly Steele, Director of Community Development

Stephen C. Birch, P.E.

DEPARTMENT OFTRANSPORTATION
RICHMONDDISTRICT
2430PineForest Drive
COLONIAL HEIGHTS,VA 23834
www.VDOT.Virginia.gov

COMMISSIONER

March 23, 2022

Ms. Holly Steele
Community Development Director Amelia County
16360 Dunn Street, Suite 101
Amelia Court House, Virginia 23002
REFERENCE:

Dear Ms. Steele:

AM 22-02 SEP - Amelia Energy Facility
The site is located south of Poor House Road, west of West Creek Road, and
east of Buckskin Creek Road, approximately 3 miles southwest of Amelia
Court House.
Rt. 640 (Buckskin Creek Road) - Rural Local, AADT = 170, 55 MPH
Rt. 649 (Old Court House Road) - Rural Local, AADT = 220, 55 MPH
Rt. 607 (West Creek Road) – Rural Local, AADT = 450, 55 MPH
Date VDOT Received:
3/22/22

The Virginia Department of Transportation has reviewed the Special Exception Permit for the above
referenced project. The applicant is proposing a Special Exception Permit for a utility-scale solar array.
This project complies with the intent of the Amelia County Comprehensive Plan.
The Special Permit Request shall be taken up at the Planning Commission Meeting on March 28, 2022.
Amelia Energy Facility, LLC, a subsidiary of Torch Clean Energy, requests a Special Exception Permit
(“SEP”) to allow the construction and operation of an up to 106MWac utility scale solar energy system
(the “Project”) as described in this Application. The Project is proposed on the parcels identified by
Amelia County as Tax Map IDs 41-19, 54-4, 54-2D, 54-2-14, and 54-2-16 (collectively, the “Property”).
A maximum of 635 acres will be used for solar panels, and a maximum of 700 acres will be disturbed.
The site is located south of Poor House Road, west of West Creek Road, and east of Buckskin Creek
Road, approximately 3 miles southwest of Amelia Court House.
As shown on the Preliminary Plan, a primary point of access is proposed from Buckskin Creek Road (Rt.
640). A secondary access point will be designated during the Site Plan process, pending VDOT approval.
The approximate location and orientation of the primary Project entrance is depicted on Exhibit A.
The Virginia Department of Transportation has reviewed the Special Exception Permit for the abovereferenced land development project as presented dated March 22, 2022; and takes no exception to this
request. The following comments are offered for the Future Site Plan Submission:
GENERAL
1. VDOT Land Use Permit is required for any work performed within state maintained rights of way
in conjunction with this project. It should be noted that the Department reserves the right to
require field changes as deemed necessary. All construction activities within VDOT maintained
right-of-way shall be in accordance with the Current Virginia Work Area Protection Manual.

AM 22-02 SEP - Amelia Energy Facility

March 23, 2022
Page 2 of 2

2. VDOT Access Management dimensions shall be shown on the Site Plan Sheet. The Road Design
Manual Appendix F Table 2-2 Minimum Spacing Standards for commercial entrances on local streets
(not individual private entrance driveways to homes), a spacing distance of 50 feet between entrance radii
is specified to assure a minimum separation between such entrances (illustrated in Figure 4-11).

3. The developer, or his authorized representative, will be responsible to insure that any, and all,
utilities are relocated as necessary.
4. Potential Drainage Impacts upon Buckskin Creek Road Rt. 640 may require a culvert. Entrance
Pipe culverts shall be sized to accommodate the run-off expected from a 10-year frequency storm.
The minimum size pipe is a 15” diameter.
5. Provide the overall metes and bounds of the Property with tie distances from the Property corners
along Buckskin Road to the Center Line of the Proposed/Existing Entrance.
6. Provide Trip Generations on Site Plan to determine the Commercial Entrance Type.
Should you have any questions, or need any additional information, please do not hesitate to contact me
by email Paul.Bodie@vdot.virginia.gov or by phone at (804)674-2906, or Adam Wilkerson at (804) 6742384.
Sincerely,
Paul G. Bodie
Plan Reviewer
VDOT Richmond District
Central Area Land Use
Cc:

Mr. Daryl Gough

Amelia County Director of Public Works

Application for Special Exception Permit
Date: ____________

File Number: ____________

Application Fee Paid: __________________________
703-999-4280
Amelia Energy Facility, LLC
Applicant: ____________________________________
Phone: __________________________
230 Court Square, Suite B102 Charlottesville, VA 22902
Applicant Address: ______________________________________________________________
sgulland@torchcleanenergy.com
Email: ___________________________
See attachment for Owner information.
Owner: ______________________________________
Phone: ___________________________
Property Address: _______________________________________________________________
Email: ________________________________

Property Information:
See attachment.
_______________________
Tax Map Number: _________________________
Acreage: _ 1,103
Subdivision: YES NO

RP-5
Zoning District: ______

Deed restrictions: YES

NO

Easement, private road, public road.
Access to Property (easement, public road, private road): _______________________________

The applicant requests a permit to locate the following use on the above-referenced property,
34-2 of the Amelia County Zoning Ordinance.
as permitted by Section ______
Utility-Scale Solar Energy System
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

FOR OFFICE USE ONLY:
Public Notice Dates: __________________

Board of Supervisors Mtg Date: __________

Planning Commission Hearing Date: ______________

Board of Supervisors Decision: ___________

Planning Commission Recommendation: _______________

Permit Signed by Applicant/Owner: _______

IMPROVEMENTS PROPOSED

Describe briefly the improvements proposed on the property. State whether new buildings are to
be constructed, existing buildings are to be used and/or renovated or additions are to be made
to existing buildings. Please include a plat, conceptual layout, and/or sketch plan demonstrating
the proposed improvements.
This application proposes the development of a utility-scale solar energy generation facility.
____________________________________________________________________________
The facility includes the installation of ground-mounted solar arrays and supporting
____________________________________________________________________________
equipment, associated wiring and interconnection infrastructure, as well as project fencing
____________________________________________________________________________
and internal access roads.
____________________________________________________________________________

PROTECTION TO ADJOINING PROPERTY

Describe the effects of the proposed use on adjacent properties and the surrounding
neighborhood. What protection will be offered to adjoining property owners?
____________________________________________________________________________
The Project will maintain a minimum 50-foot setback from all external boundaries. It will
____________________________________________________________________________
pose a minimal impact to surrounding properties due to extensive natural screening and
____________________________________________________________________________
buffering from wetlands, existing tree lines, and existing topography.
____________________________________________________________________________

ENHANCEMENT OF COUNTY

How will this requested change be advantageous to the County?
____________________________________________________________________________
The Project will deliver increased tax revenue to the County without requiring
____________________________________________________________________________
additional County services. It will generate local jobs and create infrastructure that is
____________________________________________________________________________
essential for the production of clean electricity.
____________________________________________________________________________

PLAN
Furnish a plan showing boundaries and dimensions of the property, width of abutting
rights-of-way, location and size of buildings on the site, roadways, walks, off street
parking and loading spaces, landscaping, etc. A conceptual layout of the proposed
changes is also required.
Refer to attached Preliminary Plan.
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to existing buildings. Please include a plat, conceptual layout, and/or sketch plan demonstrating
the proposed improvements.
This application proposes the development of a utility-scale solar energy generation facility.
____________________________________________________________________________
The facility includes the installation of ground-mounted solar arrays and supporting
____________________________________________________________________________
equipment, associated wiring and interconnection infrastructure, as well as project fencing
____________________________________________________________________________
and internal access roads.
____________________________________________________________________________

PROTECTION TO ADJOINING PROPERTY

Describe the effects of the proposed use on adjacent properties and the surrounding
neighborhood. What protection will be offered to adjoining property owners?
____________________________________________________________________________
The Project will maintain a minimum 50-foot setback from all external boundaries. It will
____________________________________________________________________________
pose a minimal impact to surrounding properties due to extensive natural screening and
____________________________________________________________________________
buffering from wetlands, existing tree lines, and existing topography.
____________________________________________________________________________

ENHANCEMENT OF COUNTY

How will this requested change be advantageous to the County?
____________________________________________________________________________
The Project will deliver increased tax revenue to the County without requiring
____________________________________________________________________________
additional County services. It will generate local jobs and create infrastructure that is
____________________________________________________________________________
essential for the production of clean electricity.
____________________________________________________________________________

PLAN
Furnish a plan showing boundaries and dimensions of the property, width of abutting
rights-of-way, location and size of buildings on the site, roadways, walks, off street
parking and loading spaces, landscaping, etc. A conceptual layout of the proposed
changes is also required.
Refer to attached Preliminary Plan.

OWNERSHIP DISCLOSURE
Please list below the names and addresses of all owners or parties in interest of the land
subject to this request:
NOTE: If this request is in the name of a corporation, artificial person, joint venture, trust, or
other form of ownership, all officers, directors, and any stockholders owning ten percent or more
of such stock much be listed.
NAME:

ADDRESS:

Jo Anne Scott Webb (Scott Timberland Co., L.P.)
William L. Scott (Scott Timberland Co., L.P.)

13223 Chesdin Landing Dr. Chesterfield, VA 23838
P.O. Box 727 Amelia Court House, Virginia 23002

Leander 0. Scott, Jr. (Scott Timerbland Co., L.P.)

12029 Little Patrick Rd. Amelia Court House, VA 23002

Susan C. Wade

19120 Poor House Rd. Amelia Court House, VA 23002

I, Wes Andrews, on behalf of Amelia Energy Facility, LL<;: do hereby swear and affirm that to the best of my
knowledge and belief, the above information is true and that I am the applicant for this request
for parcel number(s) See attached. of tax map number(s) See attached.
requesting a Special
Exception Permit. If the information above changes at any time while this request is being
considered, I will provide the County with an updated list.
Signatur•z/L-4;!�

STATE OF VIRGINIA
COUNTY OF AMELIA

to wit

This day}Oi l 4 / '2 \
personally appeared before me, £mr:ra,ClJU.;�VJl\ · o
a Notary P blic in and for the County and State aforesaid, and swore or affirmed that the
matters stated in the foregoing Ownership Disclosure are true to the best of his/her knowledge
and belief.
I

20 2..l

--•

LIMITED POWER OF ATTORNEY
KNOW ALL MEN BY THESE PERSONS:

---------------

(Name)
Phone: -------(Address) __________________________
(Name)_______________ Phone: -------(Address )_________________________
Being all of the owner(s) of the property described as County Tax Map Numbers:
41-19, 54-4, 54-2-14
And authorized to take such action, do hereby make, constitute, and appoint:
2. (Name) Amelia Energy Facility, LLC
Phone: (703) 999-4280
(Address)
230 Court Square, Suite B102, Charlottesville, VA 22902
to act as my/our true and lawful attorney-in-fact for and in my/own name, place and
stead with full power and authority I/we would have if acting personally to seek rezoning,
conditional use, or variance, and to set forth and offer such legally acceptable voluntarily
proffered conditions including any additions, amendments, modifications or deletions
thereto that in his or her discretion are deemed reasonable, appropriate· and necessary
except as follows:

3.

d Qf::!:)1-Jlft,..,�·

4. In witness whereof, I/we have hereto set my/our hand and seal this

Witnessed by:

W

l g�

day of

Witnessed by: _________

19120 Poor House Rd. Amelia Court House, VA 23002

Attachment 1: Owner Contact Information
Owner
Address
Phone
Scott Timberland Co., L.P.
Jo Anne Scott Webb
13225 Chesdin
(804) 561-2514
Landing Dr.
Chesterfield, VA
23838
William L. Scott
P.O. Box 727
(804) 561-2155
Amelia, VA 23002
Leander O. Scott, Jr.
12029 Little
(804) 561-2155
Patrick Rd.
Amelia, VA 23002
Susan C. Wade
19120 Poor
(804) 561-3003
House Rd.
Amelia, VA 23002

Attachment 2: Property Information
Owner
Parcel
Acreage
Scott Timberland
41-19
286
Company, L.P.
Scott Timberland
54-4
550.6
Company, L.P.
Scott Timberland
54-2-14
127.6
Company, L.P.
Susan Wade
54-2D
122
Susan Wade
54-2-16
16.8

Zoning
RP-5
RP-5
RP-5
RP-5
RP-5
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Application
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1. Executive Summary
Amelia Energy Facility, LLC (“Applicant”), a subsidiary of Torch Clean Energy (“Torch”), requests a
Special Exception Permit (“SEP”) to allow the construction and operation of an up to 106MWac
utility scale solar energy system (the “Project”) as described in this Application. The Project is
proposed on the parcels identified by Amelia County as Tax Map IDs 41-19, 54-4, 54-2D, 54-2-14,
and 54-2-16 (collectively, the “Property”). A maximum of 635 acres will be used for solar panels,
and a maximum of 700 acres will be disturbed. The site is located south of Poor House Road, west
of West Creek Road, and east of Buckskin Creek Road, approximately 3 miles southwest of Amelia
Court House.
The Project will include the installation of photovoltaic solar panel arrays, inverters, access roads, a
Project substation, and a utility switchyard. The Project will interconnect directly to the Dominion
transmission line running through the Property. No new transmission lines will be built. Once
constructed, the Project is designed to operate for at least 35 years.
The Project has been sited and proposed with the following considerations:






The Project location was selected for its immediate proximity to existing transmission
facilities and minimal visual impact to existing residences and neighboring properties.
The Project will be designed to avoid impacts to cultural and environmental resources.
The Project will provide clean energy that matches the electricity consumption of up to
approximately 21,000 homes in Virginia and will help the Commonwealth meet its goals for
the adoption of clean energy.
The Project will provide personal property and increased real estate taxes to the County over
the course of its life as well as injecting direct economic activity into the County during the
construction and operating periods.
The Applicant would like to request a variance to eliminate internal setbacks between Project
parcels, as each Parcel will be contracted under long-term leases that run with the land.
Because Parcels involved in the Project are contiguous and will be bound to the same use
for the same length of time, regardless of whether the land changes ownership, a waiver of
setbacks would not change the character of the district or be detrimental to the public
interest.

If approved by the Board of Supervisors, the Project will bring economic benefits to Amelia County
with no detrimental effects on the neighboring properties or the County as a whole.

Torch Clean Energy

Torch Clean Energy is developer and owner of renewable energy generation facilities in the United
States with offices in Virginia and Colorado. Torch has over 500MW of solar under development in
the Commonwealth of Virginia, including the Chester Solar Technology Park in Chesterfield County,
the Jarratt Energy Facility in Greensville County, and the Bartonsville Energy Facility in Frederick
County. To date, Torch has developed and financed over $600 million of renewable energy projects
throughout the country.
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2. Comprehensive Plan Review
Section 15.2-2232 of Virginia Code provides that no public utility facility may be “constructed,
established or authorized, unless and until the general location or approximate location, character,
and extent thereof has been submitted to and approved by the commission as being substantially in
accord with the adopted comprehensive plan or part thereof.”
The Applicant requests approval from the Amelia County Planning Commission that the Amelia
Energy Facility (“Project”) is substantially in accord with the County’s Comprehensive Plan
(“Comprehensive Plan”). The Project is sited along the County’s only high-voltage transmission line
and is in a remote part of the County that is not targeted for future growth. Specific goals and
objectives from the Comprehensive Plan are quoted below to demonstrate the Project’s
consistency.

Consistency with the Comprehensive Plan

Excerpts from the Comprehensive Plan are included below, with an explanation of the Project’s
consistency in italics. Only items related to the Project are addressed below. Items not related have
been omitted because they are not relevant to the development of this solar facility.

Goals and Objectives
GENERAL
1) Protect the rural character, cultural heritage, and scenic beauty of the County. Recognize
that these are valuable and irreplaceable resources.
The Project is not in the vicinity of any known historical sites. The Project will ensure a
continued passive used of agricultural land and will “protect the Rural Preservation district
from uncontrolled residential growth” (one of the Three Principles for the Future of Amelia
County).
2) Agriculture and forestry industries represent the foundation of the County’s economy and its
most significant natural resource. Their stewardship, support, protection, and continuation
should guide Amelia’s future land use and zoning decisions.
The Project would lease land from multiple landowners and allow them to diversify their
farming or timber operations while providing passive income. Solar is a good neighbor to
agricultural land and can provide benefits to the neighboring farms by benefiting pollinators.
Setbacks and screening will preserve the rural road corridor.
3) Concentrate future County growth in the County’s “Development Areas”: these include the
Courthouse Village, Corridor Crossroads Mixed-Use, and Corridor Economic Development
planning areas.
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The Project site is not in or near the County’s Development Areas. The Project will provide
economic benefits and tax revenue to the County without using land that is identified for
future growth.
4) Work to attract new businesses that employ Amelia citizens and contribute to the local tax
base, through business-friendly regulatory practices and other incentives in growth areas.
The Project would provide significant economic benefits to the County in the form of
construction jobs, ongoing operations and maintenance jobs, and significant tax revenue
without any requirement of County services. Solar provides an opportunity for landowners to
diversify their operations and reduce the risk that comes with farming.
5) Maintain the capacity and quality of the Route 360 corridor throughout the County; ensure
that future development patterns do not further diminish the levels of service and safety of
the County’s rural road system.
The Construction of the Project will not negatively impact the County’s roads. Once
operational, the Project will require very few trips for maintenance and will not cause a
meaningful increase in traffic. The Project will not require any County services but will pay
significant tax revenue which can be used for maintaining County infrastructure.
6) Invest in a quality public school system that prepares students to be productive and
successful members of the community.
The Project would pay significant property taxes that will benefit Amelia County’s school
system. In addition, the Project would allow for educational opportunities for students in the
County’s school system.
7) Preserve, expand, and promote Amelia’s historic sites, landmarks, parks, community
attractions, recreational opportunities, and open space areas in ways that bring tourism
revenue to County businesses.
The Project is not in the vicinity of the County’s historic sites or parks.
8) Ensure adequate water supply, utilities, and infrastructure essential to serve the projected
County growth. Continually improve County services and facilities, including fire, rescue, law
enforcement, utilities, and related infrastructure. Utilities should include compatible
alternative or “green” energy systems.
The Project will not require any County services but will make a significant contribution in the
form of property taxes that can improve the County’s infrastructure.
9) Ensure the County’s responsibility to undertake fiscally responsible, disciplined decisions that
adequately serve both our current citizens and the County’s future growth.
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This goal specifically encourages the County to consider policies that can benefit the
recruitment of economic development and other revenue generating enterprises.

Future Land Use Map
The County’s Future Land Use Map identifies Village Development Areas, Economic Development
Areas, and a Rural Village Area. The Project Site falls outside of these areas. The Project would not
use land that is identified for future growth but would make a meaningful contribution to the County.
I.

Alternative Sites Considered for Proposed Use
The Applicant spent a considerable amount of time identifying a promising site for a solar
project in Amelia County. The vast majority of the County is not conducive for a utility-scale
solar project because of the lack of transmission infrastructure. The Jetersville – Ponton 115
kilovolt transmission line traverses the Project site, which eliminates the need for a new
transmission line.
The Project site also offers other advantages: large tracts with generally flat and dry land,
and distance from residential centers.

II.

Anticipated Impacts and Mitigation Measures Proposed
The Project will be a benefit to the County and will not adversely affect its agricultural
character. Existing vegetation and county-recommended setbacks will be used to screen the
Project. It is a quiet, passive use of the land and will support the stated goals of the County.

3. Property
The Project Property is zoned RP-5 Rural Preservation and consists of portions of land from the
following parcels:
41-19
54-4
54-2D
54-2-14
54-2-16

Parcel

Acreage
286
550.6
122
127.6
16.8

Zoning
RP-5
RP-5
RP-5
RP-5
RP-5

The Property is located approximately 3 miles southwest of Amelia Court House, in Planning District
3, and is primarily in use for timber cultivation, with a small portion being used for agriculture.
Significant portions of Parcel 54-4 and Parcel 41-19 have recently been timbered by the landowner.
The surrounding properties include rural residences, forested areas, and agricultural fields. An
existing Dominion 115 kV transmission line runs through the Property, which will serve as the
Project’s point of interconnection.
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The Amelia County Zoning ordinance permits utility-scale solar facilities in the RP-5 Rural
Preservation District (Article VII) through a Special Exception Permit (SEP). The Applicant requests
a SEP to allow the construction and operation of the Project on the Property.

4. Project Overview
Facility Summary

The Amelia Energy Facility will produce over 180,000 megawatt-hours of clean energy in its first
year of operation, which represents the energy consumption of up to 21,000 homes. The Project will
generate electricity from photovoltaic solar modules that will be attached to a single axis tracking
system supported by driven posts that track the sun from morning to evening east to west. A series
of central inverters or string inverters will be used to convert the electricity from direct current (DC)
to alternating current (AC). A series of internal collection lines will centralize power from the Project
to the substation. The Project substation and switching station will be built on Parcel 41-19. The
Project substation will step up the power from 34.5 kV to 115 kV to interconnect to the existing
transmission line.
The Project will interconnect to a Dominion Energy 115-kilovolt transmission line that runs through
the northern portion of the Project. No new transmission-voltage lines will be built for the Project.
The Project will be developed generally as depicted on Exhibit A, the Preliminary Plan, as included
with this Application. The Preliminary Plan provides a map of the solar array area, the substation,
and the proposed point of interconnection with the transmission system, vegetative buffer zones,
perimeter fencing, access points, and other features of the Project.
As shown on the Preliminary Plan, a primary point of access is proposed from Buckskin Creek
Road. A secondary access point will be designated during the Site Plan process, pending VDOT
approval. The approximate location and orientation of the primary Project entrance is depicted on
Exhibit A.

Construction Schedule

The construction of the Project is estimated to take approximately 15 months. The first phase of the
Project will be site preparation and civil works, such as area-specific grading, in order to prepare for
the installation of the solar equipment. The second phase will consist of the mechanical and
electrical installation of the solar equipment. The final phase is the testing of the facility and the
energization.
Phase 1 –Site Preparation and Civil Work: 6-8 Months
Phase 2 - Mechanical and Electrical Installation: 4-6 Months
Phase 3 – Facility Testing and Energization: 2 Months
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Overlap between the first two phases is expected, subject to the final construction schedule.
Additionally, construction of the interconnection facilities by Dominion Energy will span all three
phases of construction.

Compliance with County Regulation

The Applicant completed a Pre-Application meeting with the Amelia County Planning Department
on March 5, 2021 and reviewed application requirements. SEP materials have been compiled
according to the County Zoning Ordinance and Planning process guidelines.

5. Analysis of Impacts
Pursuant to Article IV of the Amelia County Code of Ordinances, a Special Exception Permit (SEP)
may be granted where the governing body finds that: (i) the proposed use is in an appropriate
location and not in conflict with the Comprehensive Plan and the statement of intent for the district
in which it is located; (ii) that the health, safety, and general welfare will not be adversely affected;
(iii) the necessary safeguards will be provided for surrounding properties, persons, and
neighborhood values; and (iv) all additional standards have been complied with (Section 4.2).
The Project is supported by the Comprehensive Plan goals. In particular, the Plan seeks to
concentrate development to appropriate areas and encourage new businesses that employ County
residents and contribute to the local tax base. Additionally, the Comprehensive Plan prioritizes the
agricultural economy and includes goals to promote existing farming, agricultural industry and
companion land uses to include, but not limited to, utility scale solar energy systems or other like
“green” energy generation systems” in the Rural and Agricultural Preservation Area.
In accordance with the criteria set forth in the Zoning Ordinance for SEP approval, the proposed
Project will not adversely affect the health, safety, or welfare of persons residing or working in the
neighborhood of the proposed use and will not be detrimental to public welfare or injurious to the
Property or improvements in the neighborhood. As a passive use located in the Rural Preservation
district, the Project will not be detrimental to, or substantively change, the character of the
surrounding area. The Project will prevent more intensive, permanent forms of development, such
as residential subdivisions. As a temporary use, the Project will not prevent the Property from being
used for agriculture or silvicultural once again when the land is decommissioned at the end of the
Project’s operational life.
The proposed Project will generate increased tax revenue but will not cause any increase in
demand for County services. It will have minimal impacts on drainage and erosion and will not
require the use of local water or sewer utilities. Erosion and sediment controls and permanent
stormwater management facilities will be provided as part of the Project to the extent required by
applicable laws. The Project will not significantly increase traffic in the area once constructed, and
no public road improvements should be needed for the construction or servicing of the Project.
The effects of the Project are evaluated as follows:
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Visual

With no permanent road frontage and substantial natural buffers that will be left intact, the Project
will not present significant visual impacts to surrounding properties. Along the perimeter of the
Property, a setback of 50 feet from the Property line shall be maintained, and an increased setback
of 100 feet on the front of the parcels adjacent to roadways. Within the setback, a 25-foot natural
buffer of existing vegetation will generally be used to screen the Project, as noted on Exhibit A.
Aside from utility poles and utility interconnection equipment, all installed solar generation
equipment will be under twenty-five (25) feet in height, according to the Ordinance.
The public roads nearest to the Project include Buckskin Creek Road to the west, Poor House Road
to the north, Dennisville Road to the northwest, and West Creek Road to the east. Project Parcel
54-2D has approximately 0.16 miles of frontage on Buckskin Creek Road. However, panels will be
approximately 1,300 feet from the road and will be screened by a forested stream channel.

Figure 1: Setback from Buckskin Creek Road, Parcel 54-2D.

The Project will also be screened from residences on the west side of West Creek Road due to a
significant wetland system that runs through the Project area. This will be left intact as a natural
buffer.
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Figure 2: Large natural buffer between West Creek Road and solar arrays.

Ecological and Drainage

Wetlands will be delineated and avoided in the construction of the Project. Additionally, the Project
will complete thorough environmental consultation with the Department of Environmental Quality as
part of the “Permit by Rule” process for renewable energy facilities.
The Project will submit Erosion and Sediment Control and Stormwater Management plans prior to
finalization of site design. Because the racking system uses driven posts for structural support,
changes to the impervious surface will be limited to inverter and transformer pads, access roads,
and interconnection equipment. These uses constitute a small percentage of the total project area.
In addition, grading will be minimized, and the project will limit earth disturbance to every extent
feasible.

Cultural Resources

A desktop review of cultural resources has been completed for the Project area. The Project will
undergo a comprehensive archeological and architectural study in accordance with all relevant
regulations and will not directly impact any identified landmarks. Additionally, the Project will require
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concurrence from the Department of Historic Resources as part of the Permit by Rule process for
renewable energy facilities.

Noise

Once operational, the Project will not be audible to adjacent landowners. The only noise-generating
equipment associated with the facility will be from the inverters located in the interior of the Project.
The inverters convert DC electricity to AC electricity and have a fan that keeps them cool during the
daytime. At 150 feet from the inverter or transformer, noise cannot be heard. After sunset when no
power is being generated, the inverters will stop operating and will produce no noise.

Traffic

General construction traffic will use the Project’s access points and the internal road network to
move around the site. General construction traffic consists of personal vehicles (e.g. pickup trucks)
carrying passengers, and minor equipment to and around the Project site.
Component deliveries (e.g. solar panels, inverters and transformers, substation concrete trucks,
construction equipment, etc.) will primarily use the Buckskin Creek Road entrance. A temporary
construction laydown area for the Project will be on Parcel 54-2D.
Operations and Maintenance for the Project will not measurably increase vehicular traffic and
typically consists of only two vehicle visits a month since the project is operated remotely through a
SCADA system

Lighting

Except for minimal safety and security lighting in a few locations, the Project will not be lit. Any
installed lighting will comply with applicable County ordinances.

Odors, Dust, Fumes, Vibrations

The Project will not generate air emissions. Once operational, no odors, trash, or recycled materials
will be located on site. Any materials that need to be disposed or recycled due to ongoing
maintenance will be taken offsite to the appropriate disposal facility. There will be no impact on
water or air quality.

Fire Safety / Security

The Project will not pose increased security or safety risks or fire hazards. Once the Project is
constructed, a permanent perimeter/boundary fence will enclose the solar panels. The fence will
have a minimum height of six (6) feet and will be consistent with the National Electric Code. The
fence will be posted with security signage displaying 911 address information and a warning
identifying the owner and contact information for a 24-hour manned communication system.
The site entrances and internal road network will provide access to every part of the Project.
The Project will be monitored remotely on a 24/7 basis. The Operations Team will have the ability to
remotely de-energize the Project if necessary and immediately contact and coordinate with the
appropriate local fire and EMS personnel.
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Community Outreach

The Applicant sent out a letter via U.S. Mail on April 30, 2021 that provided Project details and
invited all adjacent Project neighbors to attend a Community Meeting on May 13, 2021 at the
Amelia County Administrative Building. During this meeting, the Applicant presented preliminary
project plans to attendees and received comments in-person and via Zoom call.
The Applicant delivered an informational presentation to the Planning Commission at its public
meeting on November 22, 2021. On December 27, 2021, the Applicant presented to the Planning
Commission and gathered additional feedback from Commissioners, neighbors, and community
members. Since the public meeting, the Applicant has met in person with several of these
individuals to discuss concerns with the Project.
The Applicant is submitting a significantly modified Project proposal based on the feedback
gathered in numerous interactions with the public, project neighbors, and community officials.

6. Decommissioning Plan
Article XXXIV of the Amelia County Code of Ordinances requires applications for Utility Scale Solar
Energy Systems to include a Decommissioning Plan. To support this application, the Applicant has
provided Exhibit B, the Preliminary Decommissioning Plan.
Prior to the issuance of the Site Plan, a Decommissioning Cost Estimate and means of financial
security will be provided in accordance with Exhibit B and Virginia Code.

7. Land Management Plan
Pursuant to Article XXXIV of the Amelia County Code, the Applicant has provided Exhibit C, the
Land Management Plan, as a part of this application. The Land Management Plan ensures all
permitted landscaping and buffer conditions are established and maintained throughout the life of
the Project. Specifically, the Project will do the following:





Maintain a 25-foot-wide buffer of existing tree lines along external project boundaries, where
applicable;
Maintain a grassy and meadowlike condition underneath solar panel arrays;
Undergo periodic mowing to control vegetation in fenced-in areas;
Adhere to all County and State-mandated regulations related to landscaping and vegetation
management.

Refer to Exhibit C for additional detail.
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MEMO
To:

Wesley Andrews, Amelia Energy Facility, LLC

Cc:

Hannah Young, Deputy Project Manager, Tetra Tech, Inc.

From:

Dr. Bob Pearson, Senior Project Manager, Tetra Tech, Inc.

Date:

February 24, 2022

Subject:

EMF and “Dirty Power” in Context to the Proposed Amelia Solar Project, Amelia County, Virginia

Introduction
Amelia Energy Facility, LLC (Amelia Energy Facility) is proposing to build a utility scale solar electric generation
project in Amelia County, Virginia. The proposed Amelia Solar Energy Project (Project) would generate up to 106
megawatts of alternating current (MWac) of peak electric power and occupy approximately 1,103 acres of land
in an area bounded by Poorhouse Road, Buckskin Creek Road, and West Creek Road in Amelia County. Of the
1,103 acres, Amelia Energy Facility is proposing to place panels on approximately 635 acres. Electricity from the
solar energy facility would be sent to an existing Dominion Energy electric transmission line that crosses the
northern portion of the Project site.
Solar energy is the conversion of sunlight into usable energy forms. The sun’s rays transmit light energy, in the
form of photons, which can be converted to electricity using certain materials that naturally release electrons
when exposed to light. These materials are contained within the photovoltaic solar panels. When the sun shines
on the solar panels, direct current (DC) electricity is produced. The DC electricity is then fed into a solar inverter
to convert the DC electricity to 60 hertz (Hz) alternating current (AC) electricity (the form of electricity that is
used by the power grid and household appliances). A transformer is also used to increase or decrease the
voltage level of the AC electricity. Figure 1 provides an overview of the different components of a solar energy
system.
The Project will consist of solar panels on mounting racks, low-voltage DC cabling, inverters to convert DC to AC
electricity, transformers to step up the voltage of the AC electricity from the inverters, belowground AC collector
lines, and a substation to convert the produced power to 115 kilovolts (kV) and deliver the power to the
Dominion Energy Jetersville-Ponton 115-kV transmission line, which crosses through the northern portion of the
Project site. The Project is considering one of two alternate points of interconnection to the Dominion
transmission line, either of which could be used to tap the existing line.
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Figure 1. Solar Energy Project Components

Representatives of Amelia Energy Facility have engaged the community through a neighborhood meeting, public
presentation, Planning Commission hearing, and various individual meetings with project neighbors. During
these conversations, some concerns were raised about electric and magnetic fields (EMF) and adverse impacts
to nearby residents, particularly those living closest. This technical memorandum addresses the concerns raised
by the residents regarding EMF from the Project.

Electric and Magnetic Fields
Electric facilities such as the Project produce EMF when they are in operation. These fields are caused by distinct
aspects of the operation of the facility and can be evaluated separately.
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Electric fields are produced whenever a conductor such as a power line is connected to a source of electrical
voltage—plugging an electric appliance such as a toaster into a wall outlet in a home, for example. When the
toaster is plugged in, a voltage is induced in the cord to the toaster that causes an electric field to be created
around the cord. The electric field remains constant even when the electricity is not being used. In other words,
even if the toaster is off, there is an electrical field around the electric cord. Electric field strengths are measured
in units of volts per meter (V/m) or kilovolts per meter (kV/m), where 1 kV/m = 1000 V/m.
Magnetic fields are produced whenever an electrical current flows in a conductor. In the toaster example, if the
toaster is being used, allowing electricity to flow to the toaster, a magnetic field is created around the electric
cord in addition to the electric field. The magnetic field will vary with the amount of power being produced by
the solar farm, which is highest at midday and absent at night. Magnetic fields are measured in milliGauss (mG).
The strength of both electric and magnetic fields decreases rapidly with distance from the source.1
Since the Project will have both DC and AC electricity, it will produce both DC and AC EMF. The Project solar
panels and underground DC collector lines will produce low levels of DC EMF while the Project’s inverters,
transformers, substation, AC collector lines, and 115-kV AC generation-tie line will produce low levels of AC EMF.
DC electricity is considered “static” because it does not vary in the direction of the current. Static electric fields
are created by the separation of a positive and negative electric charge and are created naturally by the earth’s
atmosphere during stormy conditions or by friction (e.g., “static cling” of clothes from the dryer). Static magnetic
fields are created by magnets or by the flow of DC electricity. The earth has a naturally occurring static magnetic
field, which is what enables a compass to be used for directional finding. The earth’s DC magnetic field varies
between 350 and 700 mG, depending on the location.
The DC magnetic fields produced by the solar panels will be a few mG, which is significantly less than the earth’s
natural magnetic field and therefore would not be detectable above the baseline levels of the earth’s natural
magnetic field at the Project’s eastern parcel boundary (west of West Creek Road). Additionally, strength of the
DC magnetic field is estimated to be zero within 50 feet of the solar panels because the magnetic field decreases
rapidly with distance from the source. The closest solar panel to the Project’s eastern property boundaries is
more than 500 feet. The electric fields produced by the solar panels will be zero within 50 feet of the solar
panels because the electric fields will be quickly absorbed by the metal components of the solar panels, which
will be grounded. The low-voltage DC cabling will be buried at a depth of 3 to 5 feet and will have both positive
and negative conductor lines located close together underground; therefore, they will have no measurable EMF
aboveground because the magnetic fields from the positive and negative lines will cancel each other out, a

1

For more information about EMF, please review the following publication: “EMF Electric and Magnetic Fields Associated
with the Use of Electric Power Q&A,” which is published by the National Institute of Environmental Health Sciences of the
National Institutes of Health. This publication can be downloaded at:
https://www.niehs.nih.gov/health/materials/electric_and_magnetic_fields_associated_with_the_use_of_electric_power_q
uestions_and_answers_english_508.pdf
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phenomenon called phase cancellation. Therefore, the DC EMF produced by the Project’s solar panels and
collector lines would be unmeasurable at the property boundary.
The inverters and substation transformers will act as point sources of AC EMF because they each have discrete
locations within the Project area. Each of these components will produce low levels of AC EMF that will decrease
with distance at a rate equal to the cube of the distance decay rate. In other words, for each doubling of the
distance from the EMF source, the EMF will drop by a factor of eight. As an example, if the magnetic field level
near a transformer is 10 mG at a distance of 10 feet, the field level will drop to one-eighth of this, or 1.25 mG, at
20 feet, and to 0.16 mG at 40 feet. This same decay rate would also apply to the electric fields from these same
devices. Electric fields will also diminish from absorption by any vegetation (including low-growing vegetation)
located in its path because the plants effectively ground the electric fields. The closest point source of AC EMF to
the West Creek Road neighborhood is an inverter located approximately 1,200 feet west of the closest residence
along West Creek Road. The EMF field 1,200 feet from this inverter would be zero at the residence. The other
inverters and substation transformers are even farther from residences along West Creek Road. Therefore, no
EMF from the Project inverters and substation transformers would reach the homes along West Creek Road.
Residences outside other portions of the Project area are even further away and therefore will also not be
affected.
The linear AC power lines within the Project will also produce low levels of AC EMF. The 34.5-kV AC collector
lines running from the inverters to the Project substation will be buried underground and will thus produce very
low levels of EMF fields due to the earth absorbing the electric fields and phase cancellation of both electric and
magnetic fields. The 34.5-kV AC collector line will be a minimum of 1,200 feet from the closest residences along
West Creek Road, and the EMF from the collector line will drop to zero well before reaching these homes.
The 115-kV overhead generation-tie line extending from the Project substation to the Dominion Energy
transmission line at either of the two alternate locations in the northern portion of the Project area will produce
low levels of EMF. However, these EMF fields will quickly dissipate to background levels within a few hundred
feet from the 115-kV line. Since the 115-kV power line will be at least 4,000 feet from the closest residences
along West Creek Road, the EMF from the 115-kV power line will drop to zero well before reaching the homes
along West Creek Road. The net result will be that the total level of EMF from the Project will be zero at the
residences along West Creek Road and at any other residences that are further away.
These levels of EMF can be compared to EMF levels from common household appliances that we are all exposed
to every day. The levels of magnetic fields from common household appliances are shown in Figure 2. These
levels of magnetic field commonly experienced within a home are far higher than the levels that would be
experienced within a residence from a field that originates from the solar facility.
Some states, including New York and Florida, have adopted EMF exposure standards for members of the general
public for power lines constructed within their jurisdiction. However, neither the Commonwealth of Virginia nor
the federal government have adopted acceptable EMF public exposure standards for power lines. Therefore, no
public EMF exposure standards apply to the Amelia Energy Facility Project.
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Figure 2. Magnetic Field Exposure from Common Household Appliances1

Dirty Power
Some have expressed concern that the operation of solar electric systems produce “dirty” power. Dirty power is
electricity that contains high radio frequency (RF) noise in addition to pure 60-Hz electric power. “Dirty” power
is not usually produced by utility scale power generators because they are typically subject to national power
quality standards2 for conducted or radiated higher frequency emissions from their systems. However, many
smaller consumer electronic devices are exempt from these standards due to their small size. These consumer
devices can produce higher frequency noise that results in “dirty” power. Such small consumer devices include

2

The Institute of Electrical and Electronics Engineers (IEEE) sets standards for the power and energy industry. IEEE 1547 is a
widely adopted standard addressing the performance, operation, testing, safety considerations, and maintenance of a grid
interconnection.
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personal computers, electric razors, electric power tools, florescent light bulbs, light dimmer switches, etc. Also,
smaller consumer sized “square wave” or “modified sine wave” inverters used in residential home solar systems
have limited filtering and can cause non sinusoidal voltage waveforms, which can cause significant issues with
other consumer equipment such as microwaves or power tools.
In contrast, large commercial multi-step inverters such as those proposed for installation at the Project include
adequate high-frequency voltage filtering, resulting in a near-perfect sine wave with very low harmonic
distortion. The power output of the Project inverters will be a 60-Hz sine wave with very low harmonic distortion
since the inverters are designed to have a Total Current Harmonic Distortion (THD) of less than 1.2 percent. This
THD level is less than the standard set by IEEE 1547 (an industry standard that applies to the power output from
these inverters), which sets the THD limits for equipment to a total of 5 percent across all frequencies.
Therefore, the actual harmonic distortion from the Project inverters easily complies with the IEEE 1547 standard
as the THD is less than 1.2 percent, and no further high frequency filtering will be required to condition the 60Hz output power from the inverters. In addition, the electricity produced by the inverters will transmit through
the medium- and high-voltage transformers located within the Project substation. These transformers will
effectively block high-frequency noise by filtering the electricity to smooth 60-Hz sinewaves before it is delivered
to the grid.
The inverters that Amelia Energy Facility plans to use to convert the DC electricity from the solar panels to 60 Hz
AC electric power will use high frequencies in their operation; however, the frequencies used are less than 1
megahertz and therefore do not cause interference with higher frequency communications (radio, TV, or cell
phones). The inverters will meet RF radiation standards for a Class B digital device as required by part 15 of the
Federal Communications Commission Rules (Code of Federal Regulations Title 47, Part 15). These limits are
designed to provide reasonable protection against harmful RF interference to electronic devices in a nearby
residence. Since the inverters are designed to operate without interference near a residence, and the nearest
residence to a Project inverter is 1,200 feet away, any low level of RF produced by the inverter will dissipate
near the inverter within the Project boundaries and will not be measurable or noticeable at the Project
boundary or at the nearest residence.

Cardiac Pacemakers
A cardiac pacemaker is an electronic device that is implanted into a patient to sense the cardiac activity of the
heart and then send a signal to the heart that provides an appropriate pacing of the heart. The functioning of a
cardiac pacemaker can be compromised by exposure to extremely high electromagnetic fields, generally of 100
mG or higher. Modern pacemakers are protected against this kind of interference by shielding of the device and
in the operation of the pacemaker. Depending on the strength of the electromagnetic field, a transient effect on
the pacemaker in the vicinity of electrical devices such as a handheld electric drill or other electric appliance,
which produces an extremely high magnetic field, is possible. In this case, the pacemaker cannot deliver a pacing
pulse or unnecessarily accelerates the heart rhythm. When exposed to these very high EMF fields, the
pacemaker is prevented from delivering appropriate pacing signals to the heart. In this case, some pacemakers
are designed to start pacing the heart with a steady asynchronous pacing rhythm, such as 60 beats per minute,
until the high-level EMF is removed. When this happens, the pacemaker returns to normal function.
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The levels of EMF necessary to interfere with a modern cardiac pacemaker are far higher than the levels that will
be produced by the solar farm. This includes EMF levels next to the power lines and inverters within the solar
farm as well as the transmission tie line that connects the solar facility to the Dominion Energy transmission grid.
EMF levels from the Project will not cause interference to a modern properly operating pacemaker.

Note:
This memo was authored by Dr. Robert Pearson, a nationally recognized expert concerning environmental issues
in the electric utility industry. Dr. Pearson has over 45 years of experience in environmental and technical
engineering, regulatory review and assessment, preparation of industrial compliance policy, and environmental
consulting.
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Resumes

Robert Pearson, Ph.D., Electromagnetic Fields

Support Area N: Large Scale Renewables Technical Review
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Dr. Pearson is currently a Senior Project Manager in the Denver operations staff of Tetra
Tech, Inc. with responsibility for developing programs to respond to clients in all areas of
environmental services, with a particular emphasis to clients in the electric utility industry.
Dr. Pearson has over 45 years of experience studying the health effects of electric and
magnetic fields (EMF) from powerlines. He has published original scientific research on the
issue of EMF and childhood cancer and is qualified as an EMF technical expert in courtroom
testimony and regulatory public hearings (PUC). To date, Dr. Pearson has participated in
over 100 public workshops regarding proposed transmission line projects. Previously, Dr.
Pearson has Chaired the EMF Health Studies Task Force of the Electric Power Research
Institute, an industry advisory committee that directs the EMF health studies research
program; the largest such basic EMF research program in the world. Dr. Pearson also
served as Vice Chairman of the Electric and Magnetic Fields Task Force for the Edison
Electric Institute. Lastly, Dr. Pearson managed utility company participation in two, stateof-the-art, epidemiological research studies on the relationship between electric power
lines and the occurrence of childhood cancer. Much of the data required for the studies
were provided from company data files and the overall design and execution of both
studies was critiqued for its correctness and appropriateness.
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Health and Safety Impacts of Solar Photovoltaics
The increasing presence of utility-scale solar photovoltaic (PV) systems (sometimes referred to as
solar farms) is a rather new development in North Carolina’s landscape. Due to the new and unknown
nature of this technology, it is natural for communities near such developments to be concerned about
health and safety impacts. Unfortunately, the quick emergence of utility-scale solar has cultivated fertile
grounds for myths and half-truths about the health impacts of this technology, which can lead to
unnecessary fear and conflict.
Photovoltaic (PV) technologies and solar inverters are not known to pose any significant health
dangers to their neighbors. The most important dangers posed are increased highway traffic during the
relative short construction period and dangers posed to trespassers of contact with high voltage equipment.
This latter risk is mitigated by signage and the security measures that industry uses to deter trespassing.
As will be discussed in more detail below, risks of site contamination are much less than for most other
industrial uses because PV technologies employ few toxic chemicals and those used are used in very small
quantities. Due to the reduction in the pollution from fossil-fuel-fired electric generators, the overall
impact of solar development on human health is overwhelmingly positive. This pollution reduction results
from a partial replacement of fossil-fuel fired generation by emission-free PV-generated electricity, which
reduces harmful sulfur dioxide (SO2), nitrogen oxides (NOx), and fine particulate matter (PM2.5). Analysis
from the National Renewable Energy Laboratory and the Lawrence Berkeley National Laboratory, both
affiliates of the U.S. Department of Energy, estimates the health-related air quality benefits to the southeast
region from solar PV generators to be worth 8.0 ¢ per kilowatt-hour of solar generation. 1 This is in addition
to the value of the electricity and suggests that the air quality benefits of solar are worth more than the
electricity itself.
0F

Even though we have only recently seen large-scale installation of PV technologies, the technology
and its potential impacts have been studied since the 1950s. A combination of this solar-specific research
and general scientific research has led to the scientific community having a good understanding of the
science behind potential health and safety impacts of solar energy. This paper utilizes the latest scientific
literature and knowledge of solar practices in N.C. to address the health and safety risks associated with
solar PV technology. These risks are extremely small, far less than those associated with common
activities such as driving a car, and vastly outweighed by health benefits of the generation of clean
electricity.
This paper addresses the potential health and safety impacts of solar PV development in North
Carolina, organized into the following four categories:
(1) Hazardous Materials
(2) Electromagnetic Fields (EMF)
(3) Electric Shock and Arc Flash
(4) Fire Safety
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1. Hazardous Materials
One of the more common concerns towards solar is that the panels (referred to as “modules” in
the solar industry) consist of toxic materials that endanger public health. However, as shown in this
section, solar energy systems may contain small amounts of toxic materials, but these materials do not
endanger public health. To understand potential toxic hazards coming from a solar project, one must
understand system installation, materials used, the panel end-of-life protocols, and system operation. This
section will examine these aspects of a solar farm and the potential for toxicity impacts in the following
subsections:
(1.2) Project Installation/Construction
(1.2) System Components
1.2.1 Solar Panels: Construction and Durability
1.2.2 Photovoltaic technologies
(a) Crystalline Silicon
(b) Cadmium Telluride (CdTe)
(c) CIS/CIGS
1.2.3 Panel End of Life Management
1.2.4 Non-panel System Components
(1.3) Operations and Maintenance

1.1 Project Installation/Construction
The system installation, or construction, process does not require toxic chemicals or processes.
The site is mechanically cleared of large vegetation, fences are constructed, and the land is surveyed to
layout exact installation locations. Trenches for underground wiring are dug and support posts are driven
into the ground. The solar panels are bolted to steel and aluminum support structures and wired together.
Inverter pads are installed, and an inverter and transformer are installed on each pad. Once everything is
connected, the system is tested, and only then turned on.

Figure 1: Utility-scale solar facility (5 MWAC) located in Catawba County. Source: Strata Solar
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1.2 System Components
1.2.1 Solar Panels: Construction and Durability
Solar PV panels typically consist of glass, polymer, aluminum, copper, and semiconductor
materials that can be recovered and recycled at the end of their useful life. 2 Today there are two PV
technologies used in PV panels at utility-scale solar facilities, silicon, and thin film. As of 2016, all thin
film used in North Carolina solar facilities are cadmium telluride (CdTe) panels from the US manufacturer
First Solar, but there are other thin film PV panels available on the market, such as Solar Frontier’s CIGS
panels. Crystalline silicon technology consists of silicon wafers which are made into cells and assembled
into panels, thin film technologies consist of thin layers of semiconductor material deposited onto glass,
polymer or metal substrates. While there are differences in the components and manufacturing processes
of these two types of solar technologies, many aspects of their PV panel construction are very similar.
Specifics about each type of PV chemistry as it relates to toxicity are covered in subsections a, b, and c in
section 1.2.2; on crystalline silicon, cadmium telluride, and CIS/CIGS respectively. The rest of this section
applies equally to both silicon and thin film panels.
1F

Figure 2: Components of crystalline silicon panels.
The vast majority of silicon panels consist of a glass
sheet on the topside with an aluminum frame providing
structural support. Image Source:
www.riteksolar.com.tw

Figure 3: Layers of a common frameless thin-film
panel (CdTe). Many thin film panels are frameless,
including the most common thin-film panels, First
Solar’s CdTe. Frameless panels have protective glass
on both the front and back of the panel. Layer
thicknesses not to scale. Image Source:
www.homepower.com

To provide decades of corrosion-free operation, PV cells in PV panels are encapsulated from air
and moisture between two layers of plastic. The encapsulation layers are protected on the top with a
layer of tempered glass and on the backside with a polymer sheet. Frameless modules include a
protective layer of glass on the rear of the panel, which may also be tempered. The plastic ethylene-vinyl
acetate (EVA) commonly provides the cell encapsulation. For decades, this same material has been used
between layers of tempered glass to give car windshields and hurricane windows their great strength. In
the same way that a car windshield cracks but stays intact, the EVA layers in PV panels keep broken
panels intact (see Figure 4). Thus, a damaged module does not generally create small pieces of debris;
instead, it largely remains together as one piece.
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Figure 4: The mangled PV panels in this picture illustrate the nature of broken solar panels; the glass cracks but the panel is
still in one piece. Image Source: http://img.alibaba.com/photo/115259576/broken_solar_panel.jpg

PV panels constructed with the same basic components as modern panels have been installed
across the globe for well over thirty years. 3 The long-term durability and performance demonstrated
over these decades, as well as the results of accelerated lifetime testing, helped lead to an industrystandard 25-year power production warranty for PV panels. These power warranties warrant a PV panel
to produce at least 80% of their original nameplate production after 25 years of use. A recent SolarCity
and DNV GL study reported that today’s quality PV panels should be expected to reliably and
efficiently produce power for thirty-five years. 4
2F
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Local building codes require all structures, including ground mounted solar arrays, to be
engineered to withstand anticipated wind speeds, as defined by the local wind speed requirements. Many
racking products are available in versions engineered for wind speeds of up to 150 miles per hour, which
is significantly higher than the wind speed requirement anywhere in North Carolina. The strength of PV
mounting structures were demonstrated during Hurricane Sandy in 2012 and again during Hurricane
Matthew in 2016. During Hurricane Sandy, the many large-scale solar facilities in New Jersey and New
York at that time suffered only minor damage. 5 In the fall of 2016, the US and Caribbean experienced
destructive winds and torrential rains from Hurricane Matthew, yet one leading solar tracker
manufacturer reported that their numerous systems in the impacted area received zero damage from
wind or flooding. 6
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In the event of a catastrophic event capable of damaging solar equipment, such as a tornado, the
system will almost certainly have property insurance that will cover the cost to cleanup and repair the
project. It is in the best interest of the system owner to protect their investment against such risks. It is
also in their interest to get the project repaired and producing full power as soon as possible. Therefore,
the investment in adequate insurance is a wise business practice for the system owner. For the same
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reasons, adequate insurance coverage is also generally a requirement of the bank or firm providing
financing for the project.

1.2.2 Photovoltaic (PV) Technologies
a. Crystalline Silicon
This subsection explores the toxicity of silicon-based PV panels and concludes that they do not
pose a material risk of toxicity to public health and safety. Modern crystalline silicon PV panels, which
account for over 90% of solar PV panels installed today, are, more or less, a commodity product. The
overwhelming majority of panels installed in North Carolina are crystalline silicon panels that are
informally classified as Tier I panels. Tier I panels are from well-respected manufacturers that have a good
chance of being able to honor warranty claims. Tier I panels are understood to be of high quality, with
predictable performance, durability, and content. Well over 80% (by weight) of the content of a PV panel
is the tempered glass front and the aluminum frame, both of which are common building materials. Most
of the remaining portion are common plastics, including polyethylene terephthalate in the backsheet, EVA
encapsulation of the PV cells, polyphenyl ether in the junction box, and polyethylene insulation on the
wire leads. The active, working components of the system are the silicon photovoltaic cells, the small
electrical leads connecting them together, and to the wires coming out of the back of the panel. The
electricity generating and conducting components makeup less than 5% of the weight of most panels. The
PV cell itself is nearly 100% silicon, and silicon is the second most common element in the Earth's crust.
The silicon for PV cells is obtained by high-temperature processing of quartz sand (SiO2) that removes its
oxygen molecules. The refined silicon is converted to a PV cell by adding extremely small amounts of
boron and phosphorus, both of which are common and of very low toxicity.
The other minor components of the PV cell are also generally benign; however, some contain lead,
which is a human toxicant that is particularly harmful to young children. The minor components include
an extremely thin antireflective coating (silicon nitride or titanium dioxide), a thin layer of aluminum on
the rear, and thin strips of silver alloy that are screen-printed on the front and rear of cell. 7 In order for
the front and rear electrodes to make effective electrical contact with the proper layer of the PV cell, other
materials (called glass frit) are mixed with the silver alloy and then heated to etch the metals into the cell.
This glass frit historically contains a small amount of lead (Pb) in the form of lead oxide. The 60 or 72 PV
cells in a PV panel are connected by soldering thin solder-covered copper tabs from the back of one cell
to the front of the next cell. Traditionally a tin-based solder containing some lead (Pb) is used, but some
manufacturers have switched to lead-free solder. The glass frit and/or the solder may contain trace amounts
of other metals, potentially including some with human toxicity such as cadmium. However, testing to
simulate the potential for leaching from broken panels, which is discussed in more detail below, did not
find a potential toxicity threat from these trace elements. Therefore, the tiny amount of lead in the grass
frit and the solder is the only part of silicon PV panels with a potential to create a negative health impact.
However, as described below, the very limited amount of lead involved and its strong physical and
chemical attachment to other components of the PV panel means that even in worst-case scenarios the
health hazard it poses is insignificant.
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As with many electronic industries, the solder in silicon PV panels has historically been a leadbased solder, often 36% lead, due to the superior properties of such solder. However, recent advances in
lead-free solders have spurred a trend among PV panel manufacturers to reduce or remove the lead in their
panels. According to the 2015 Solar Scorecard from the Silicon Valley Toxics Coalition, a group that
tracks environmental responsibility of photovoltaic panel manufacturers, fourteen companies (increased
from twelve companies in 2014) manufacture PV panels certified to meet the European Restriction of
5

Hazardous Substances (RoHS) standard. This means that the amount of cadmium and lead in the panels
they manufacture fall below the RoHS thresholds, which are set by the European Union and serve as the
world’s de facto standard for hazardous substances in manufactured goods. 8 The Restriction of Hazardous
Substances (RoHS) standard requires that the maximum concentration found in any homogenous material
in a produce is less than 0.01% cadmium and less than 0.10% lead, therefore, any solder can be no more
than 0.10% lead. 9
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While some manufacturers are producing PV panels that meet the RoHS standard, there is no
requirement that they do so because the RoHS Directive explicitly states that the directive does not apply
to photovoltaic panels. 10 The justification for this is provided in item 17 of the current RoHS Directive:
“The development of renewable forms of energy is one of the Union’s key objectives, and the contribution
made by renewable energy sources to environmental and climate objectives is crucial. Directive
2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the use
of energy from renewable sources (4) recalls that there should be coherence between those objectives and
other Union environmental legislation. Consequently, this Directive should not prevent the development
of renewable energy technologies that have no negative impact on health and the environment and that
are sustainable and economically viable.”
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The use of lead is common in our modern economy. However, only about 0.5% of the annual lead
consumption in the U.S. is for electronic solder for all uses; PV solder makes up only a tiny portion of this
0.5%. Close to 90% of lead consumption in the US is in batteries, which do not encapsulate the pounds of
lead contained in each typical automotive battery. This puts the lead in batteries at great risk of leaching
into the environment. Estimates for the lead in a single PV panel with lead-based solder range from 1.6 to
24 grams of lead, with 13g (less than half of an ounce) per panel seen most often in the literature. 11 At 13
g/panel 12, each panel contains one-half of the lead in a typical 12-gauge shotgun shell. This amount
equates to roughly 1/750th of the lead in a single car battery. In a panel, it is all durably encapsulated from
air or water for the full life of the panel. 14
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As indicated by their 20 to 30-year power warranty, PV modules are designed for a long service
life, generally over 25 years. For a panel to comply with its 25-year power warranty, its internal
components, including lead, must be sealed from any moisture. Otherwise, they would corrode and the
panel’s output would fall below power warranty levels. Thus, the lead in operating PV modules is not at
risk of release to the environment during their service lifetime. In extreme experiments, researchers have
shown that lead can leach from crushed or pulverized panels. 15, 16 However, more real-world tests
designed to represent typical trash compaction that are used to classify waste as hazardous or nonhazardous show no danger from leaching. 17, 18 For more information about PV panel end-of-life, see the
Panel Disposal section.
14F
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As illustrated throughout this section, silicon-based PV panels do not pose a material threat to
public health and safety. The only aspect of the panels with potential toxicity concerns is the very small
amount of lead in some panels. However, any lead in a panel is well sealed from environmental exposure
for the operating lifetime of the solar panel and thus not at risk of release into the environment.
b. Cadmium Telluride (CdTe) PV Panels
This subsection examines the components of a cadmium telluride (CdTe) PV panel. Research
demonstrates that they pose negligible toxicity risk to public health and safety while significantly reducing
the public’s exposure to cadmium by reducing coal emissions. As of mid-2016, a few hundred MWs of
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cadmium telluride (CdTe) panels, all manufactured by the U.S. company First Solar, have been installed
in North Carolina.
Questions about the potential health and environmental impacts from the use of this PV technology
are related to the concern that these panels contain cadmium, a toxic heavy metal. However, scientific
studies have shown that cadmium telluride differs from cadmium due to its high chemical and thermal
stability. 19 Research has shown that the tiny amount of cadmium in these panels does not pose a health or
safety risk. 20 Further, there are very compelling reasons to welcome its adoption due to reductions in
unhealthy pollution associated with burning coal. Every GWh of electricity generated by burning coal
produces about 4 grams of cadmium air emissions. 21 Even though North Carolina produces a significant
fraction of our electricity from coal, electricity from solar offsets much more natural gas than coal due to
natural gas plants being able to adjust their rate of production more easily and quickly. If solar electricity
offsets 90% natural gas and 10% coal, each 5-megawatt (5 MWAC, which is generally 7 MWDC) CdTe
solar facility in North Carolina keeps about 157 grams, or about a third of a pound, of cadmium out of our
environment. 22, 23
Cadmium is toxic, but all the approximately 7 grams of cadmium in one CdTe panel is in the form
of a chemical compound cadmium telluride, 24 which has 1/100th the toxicity of free cadmium. 25
Cadmium telluride is a very stable compound that is non-volatile and non-soluble in water. Even in the
case of a fire, research shows that less than 0.1% of the cadmium is released when a CdTe panel is exposed
to fire. The fire melts the glass and encapsulates over 99.9% of the cadmium in the molten glass. 27
1 8F
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It is important to understand the source of the cadmium used to manufacture CdTe PV panels. The
cadmium is a byproduct of zinc and lead refining. The element is collected from emissions and waste
streams during the production of these metals and combined with tellurium to create the CdTe used in PV
panels. If the cadmium were not collected for use in the PV panels or other products, it would otherwise
either be stockpiled for future use, cemented and buried, or disposed of. 28 Nearly all the cadmium in old
or broken panels can be recycled which can eventually serve as the primary source of cadmium for new
PV panels. 29
27F
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Similar to silicon-based PV panels, CdTe panels are constructed of a tempered glass front, one
instead of two clear plastic encapsulation layers, and a rear heat strengthened glass backing (together
>98% by weight). The final product is built to withstand exposure to the elements without significant
damage for over 25 years. While not representative of damage that may occur in the field or even at a
landfill, laboratory evidence has illustrated that when panels are ground into a fine powder, very acidic
water is able to leach portions of the cadmium and tellurium, 30 similar to the process used to recycle CdTe
panels. Like many silicon-based panels, CdTe panels are reported (as far back ask 1998 31) to pass the
EPA’s Toxic Characteristic Leaching Procedure (TCLP) test, which tests the potential for crushed panels
in a landfill to leach hazardous substances into groundwater. 32 Passing this test means that they are
classified as non-hazardous waste and can be deposited in landfills. 33, 34 For more information about PV
panel end-of-life, see the Panel Disposal section.
29F
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There is also concern of environmental impact resulting from potential catastrophic events
involving CdTe PV panels. An analysis of worst-case scenarios for environmental impact from CdTe PV
panels, including earthquakes, fires, and floods, was conducted by the University of Tokyo in 2013. After
reviewing the extensive international body of research on CdTe PV technology, their report concluded,
“Even in the worst-case scenarios, it is unlikely that the Cd concentrations in air and sea water will exceed
the environmental regulation values.” 35 In a worst-case scenario of damaged panels abandoned on the
ground, insignificant amounts of cadmium will leach from the panels. This is because this scenario is
34 F
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much less conducive (larger module pieces, less acidity) to leaching than the conditions of the EPA’s
TCLP test used to simulate landfill conditions, which CdTe panels pass. 36
35 F

First Solar, a U.S. company, and the only significant supplier of CdTe panels, has a robust panel
take-back and recycling program that has been operating commercially since 2005. 37 The company states
that it is “committed to providing a commercially attractive recycling solution for photovoltaic (PV) power
plant and module owners to help them meet their module (end of life) EOL obligation simply, costeffectively and responsibly.” First Solar global recycling services to their customers to collect and recycle
panels once they reach the end of productive life whether due to age or damage. These recycling service
agreements are structured to be financially attractive to both First Solar and the solar panel owner. For
First Solar, the contract provides the company with an affordable source of raw materials needed for new
panels and presumably a diminished risk of undesired release of Cd. The contract also benefits the solar
panel owner by allowing them to avoid tipping fees at a waste disposal site. The legal contract helps
provide peace of mind by ensuring compliance by both parties when considering the continuing trend of
rising disposal costs and increasing regulatory requirements.
36 F

c.

CIS/CIGS and other PV technologies

Copper indium gallium selenide PV technology, often referred to as CIGS, is the second most
common type of thin-film PV panel but a distant second behind CdTe. CIGS cells are composed of a thin
layer of copper, indium, gallium, and selenium on a glass or plastic backing. None of these elements are
very toxic, although selenium is a regulated metal under the Federal Resource Conservation and Recovery
Act (RCRA). 38 The cells often also have an extremely thin layer of cadmium sulfide that contains a tiny
amount of cadmium, which is toxic. The promise of high efficiency CIGS panels drove heavy investment
in this technology in the past. However, researchers have struggled to transfer high efficiency success in
the lab to low-cost full-scale panels in the field. 39 Recently, a CIGS manufacturer based in Japan, Solar
Frontier, has achieved some market success with a rigid, glass-faced CIGS module that competes with
silicon panels. Solar Frontier produces the majority of CIS panels on the market today. 40 Notably, these
panels are RoHS compliant, 41 thus meeting the rigorous toxicity standard adopted by the European Union
even thought this directive exempts PV panels. The authors are unaware of any completed or proposed
utility-scale system in North Carolina using CIS/CIGS panels.
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1.2.3 Panel End-of-Life Management
Concerns about the volume, disposal, toxicity, and recycling of PV panels are addressed in this
subsection. To put the volume of PV waste into perspective, consider that by 2050, when PV systems
installed in 2020 will reach the end of their lives, it is estimated that the global annual PV panel waste
tonnage will be 10% of the 2014 global e-waste tonnage. 42 In the U.S., end-of-life disposal of solar
products is governed by the Federal Resource Conservation and Recovery Act (RCRA), as well as state
policies in some situations. RCRA separates waste into hazardous (not accepted at ordinary landfill) and
solid waste (generally accepted at ordinary landfill) based on a series of rules. According to RCRA, the
way to determine if a PV panel is classified as hazardous waste is the Toxic Characteristic Leaching
Procedure (TCLP) test. This EPA test is designed to simulate landfill disposal and determine the risk of
hazardous substances leaching out of the landfill. 43, 44, 45 Multiple sources report that most modern PV
panels (both crystalline silicon and cadmium telluride) pass the TCLP test. 46, 47 Some studies found that
some older (1990s) crystalline silicon panels, and perhaps some newer crystalline silicon panels (specifics
are not given about vintage of panels tested), do not pass the lead (Pb) leachate limits in the TCLP test. 48,
41 F
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49

48F
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The test begins with the crushing of a panel into centimeter-sized pieces. The pieces are then mixed
in an acid bath. After tumbling for eighteen hours, the fluid is tested for forty hazardous substances that
all must be below specific threshold levels to pass the test. Research comparing TCLP conditions to
conditions of damaged panels in the field found that simulated landfill conditions provide overly
conservative estimates of leaching for field-damaged panels. 50 Additionally, research in Japan has found
no detectable Cd leaching from cracked CdTe panels when exposed to simulated acid rain. 51
49 F

50F

Although modern panels can generally be landfilled, they can also be recycled. Even though recent
waste volume has not been adequate to support significant PV-specific recycling infrastructure, the
existing recycling industry in North Carolina reports that it recycles much of the current small volume of
broken PV panels. In an informal survey conducted by the NC Clean Energy Technology Center survey
in early 2016, seven of the eight large active North Carolina utility-scale solar developers surveyed
reported that they send damaged panels back to the manufacturer and/or to a local recycler. Only one
developer reported sending damaged panels to the landfill.
The developers reported at that time that they are usually paid a small amount per panel by local
recycling firms. In early 2017, a PV developer reported that a local recycler was charging a small fee per
panel to recycle damaged PV panels. The local recycling firm known to authors to accept PV panels
described their current PV panel recycling practice as of early 2016 as removing the aluminum frame for
local recycling and removing the wire leads for local copper recycling. The remainder of the panel is sent
to a facility for processing the non-metallic portions of crushed vehicles, referred to as “fluff” in the
recycling industry. 52 This processing within existing general recycling plants allows for significant
material recovery of major components, including glass which is 80% of the module weight, but at lower
yields than PV-specific recycling plants. Notably almost half of the material value in a PV panel is in the
few grams of silver contained in almost every PV panel produced today. In the long-term, dedicated PV
panel recycling plants can increase treatment capacities and maximize revenues resulting in better output
quality and the ability to recover a greater fraction of the useful materials. 53 PV-specific panel recycling
technologies have been researched and implemented to some extent for the past decade, and have been
shown to be able to recover over 95% of PV material (semiconductor) and over 90% of the glass in a PV
panel. 54
A look at global PV recycling trends hints at the future possibilities of the practice in our country.
Europe installed MW-scale volumes of PV years before the U.S. In 2007, a public-private partnership
between the European Union and the solar industry set up a voluntary collection and recycling system
called PV CYCLE. This arrangement was later made mandatory under the EU’s WEEE directive, a
program for waste electrical and electronic equipment. 55 Its member companies (PV panel producers)
fully finance the association. This makes it possible for end-users to return the member companies’
defective panels for recycling at any of the over 300 collection points around Europe without added costs.
Additionally, PV CYCLE will pick up batches of 40 or more used panels at no cost to the user. This
arrangement has been very successful, collecting and recycling over 13,000 tons by the end of 2015. 56
51F
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In 2012, the WEEE Directive added the end-of-life collection and recycling of PV panels to its
scope. 57 This directive is based on the principle of extended-producer-responsibility. It has a global impact
because producers that want to sell into the EU market are legally responsible for end-of-life management.
Starting in 2018, this directive targets that 85% of PV products “put in the market” in Europe are recovered
and 80% is prepared for reuse and recycling.
56 F

The success of the PV panel collection and recycling practices in Europe provides promise for the
future of recycling in the U.S. In mid-2016, the US Solar Energy Industry Association (SEIA) announced
that they are starting a national solar panel recycling program with the guidance and support of many
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leading PV panel producers. 58 The program will aggregate the services offered by recycling vendors and
PV manufacturers, which will make it easier for consumers to select a cost-effective and environmentally
responsible end-of-life management solution for their PV products. According to SEIA, they are planning
the program in an effort to make the entire industry landfill-free. In addition to the national recycling
network program, the program will provide a portal for system owners and consumers with information
on how to responsibly recycle their PV systems.
57 F

While a cautious approach toward the potential for negative environmental and/or health impacts
from retired PV panels is fully warranted, this section has shown that the positive health impacts of
reduced emissions from fossil fuel combustion from PV systems more than outweighs any potential risk.
Testing shows that silicon and CdTe panels are both safe to dispose of in landfills, and are also safe in
worst case conditions of abandonment or damage in a disaster. Additionally, analysis by local engineers
has found that the current salvage value of the equipment in a utility scale PV facility generally exceeds
general contractor estimates for the cost to remove the entire PV system. 59, 60, 61
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1.2.4 Non-Panel System Components (racking, wiring, inverter, transformer)
While previous toxicity subsections discussed PV panels, this subsection describes the non-panel
components of utility-scale PV systems and investigates any potential public health and safety concerns.
The most significant non-panel component of a ground-mounted PV system is the mounting structure of
the rows of panels, commonly referred to as “racking”. The vertical post portion of the racking is
galvanized steel and the remaining above-ground racking components are either galvanized steel or
aluminum, which are both extremely common and benign building materials. The inverters that make the
solar generated electricity ready to send to the grid have weather-proof steel enclosures that protect the
working components from the elements. The only fluids that they might contain are associated with their
cooling systems, which are not unlike the cooling system in a computer. Many inverters today are RoHS
compliant.
The electrical transformers (to boost the inverter output voltage to the voltage of the utility
connection point) do contain a liquid cooling oil. However, the fluid used for that function is either a nontoxic mineral oil or a biodegradable non-toxic vegetable oil, such as BIOTEMP from ABB. These
vegetable transformer oils have the additional advantage of being much less flammable than traditional
mineral oils. Significant health hazards are associated with old transformers containing cooling oil with
toxic PCBs. Transfers with PCB-containing oil were common before PCBs were outlawed in the U.S. in
1979. PCBs still exist in older transformers in the field across the country.
Other than a few utility research sites, there are no batteries on- or off-site associated with utilityscale solar energy facilities in North Carolina, avoiding any potential health or safety concerns related to
battery technologies. However, as battery technologies continue to improve and prices continue to decline
we are likely to start seeing some batteries at solar facilities. Lithium ion batteries currently dominate the
world utility-scale battery market, which are not very toxic. No non-panel system components were found
to pose any health or environmental dangers.

1.4 Operations and Maintenance – Panel Washing and Vegetation
Control
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Throughout the eastern U.S., the climate provides frequent and heavy enough rain to keep panels
adequately clean. This dependable weather pattern eliminates the need to wash the panels on a regular
basis. Some system owners may choose to wash panels as often as once a year to increase production,
but most in N.C. do not regularly wash any PV panels. Dirt build up over time may justify panel
washing a few times over the panels’ lifetime; however, nothing more than soap and water are required
for this activity.
The maintenance of ground-mounted PV facilities requires that vegetation be kept low, both for
aesthetics and to avoid shading of the PV panels. Several approaches are used to maintain vegetation at
NC solar facilities, including planting of limited-height species, mowing, weed-eating, herbicides, and
grazing livestock (sheep). The following descriptions of vegetation maintenance practices are based on
interviews with several solar developers as well as with three maintenance firms that together are
contracted to maintain well over 100 of the solar facilities in N.C. The majority of solar facilities in
North Carolina maintain vegetation primarily by mowing. Each row of panels has a single row of
supports, allowing sickle mowers to mow under the panels. The sites usually require mowing about once
a month during the growing season. Some sites employ sheep to graze the site, which greatly reduces the
human effort required to maintain the vegetation and produces high quality lamb meat. 62
61F

In addition to mowing and weed eating, solar facilities often use some herbicides. Solar facilities
generally do not spray herbicides over the entire acreage; rather they apply them only in strategic
locations such as at the base of the perimeter fence, around exterior vegetative buffer, on interior dirt
roads, and near the panel support posts. Also unlike many row crop operations, solar facilities generally
use only general use herbicides, which are available over the counter, as opposed to restricted use
herbicides commonly used in commercial agriculture that require a special restricted use license. The
herbicides used at solar facilities are primarily 2-4-D and glyphosate (Round-up®), which are two of the
most common herbicides used in lawns, parks, and agriculture across the country. One maintenance firm
that was interviewed sprays the grass with a class of herbicide known as a growth regulator in order to
slow the growth of grass so that mowing is only required twice a year. Growth regulators are commonly
used on highway roadsides and golf courses for the same purpose. A commercial pesticide applicator
license is required for anyone other than the landowner to apply herbicides, which helps ensure that all
applicators are adequately educated about proper herbicide use and application. The license must be
renewed annually and requires passing of a certification exam appropriate to the area in which the
applicator wishes to work. Based on the limited data available, it appears that solar facilities in N.C.
generally use significantly less herbicides per acre than most commercial agriculture or lawn
maintenance services.

2. Electromagnetic Fields (EMF)
PV systems do not emit any material during their operation; however, they do generate
electromagnetic fields (EMF), sometimes referred to as radiation. EMF produced by electricity is nonionizing radiation, meaning the radiation has enough energy to move atoms in a molecule around
(experienced as heat), but not enough energy to remove electrons from an atom or molecule (ionize) or to
damage DNA. As shown below, modern humans are all exposed to EMF throughout our daily lives
without negative health impact. Someone outside of the fenced perimeter of a solar facility is not exposed
to significant EMF from the solar facility. Therefore, there is no negative health impact from the EMF
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produced in a solar farm. The following paragraphs provide some additional background and detail to
support this conclusion.
Since the 1970s, some have expressed concern over potential health consequences of EMF from
electricity, but no studies have ever shown this EMF to cause health problems. 63 These concerns are based
on some epidemiological studies that found a slight increase in childhood leukemia associated with
average exposure to residential power-frequency magnetic fields above 0.3 to 0.4 µT (microteslas) (equal
to 3.0 to 4.0 mG (milligauss)). µT and mG are both units used to measure magnetic field strength. For
comparison, the average exposure for people in the U.S. is one mG or 0.1 µT, with about 1% of the
population with an average exposure in excess of 0.4 µT (or 4 mG). 64 These epidemiological studies,
which found an association but not a causal relationship, led the World Health Organization’s International
Agency for Research on Cancer (IARC) to classify ELF magnetic fields as “possibly carcinogenic to
humans”. Coffee also has this classification. This classification means there is limited evidence but not
enough evidence to designate as either a “probable carcinogen” or “human carcinogen”. Overall, there is
very little concern that ELF EMF damages public health. The only concern that does exist is for long-term
exposure above 0.4 µT (4 mG) that may have some connection to increased cases of childhood leukemia.
In 1997, the National Academies of Science were directed by Congress to examine this concern and
concluded:
62F
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“Based on a comprehensive evaluation of published studies relating to the effects of
power-frequency electric and magnetic fields on cells, tissues, and organisms (including
humans), the conclusion of the committee is that the current body of evidence does not
show that exposure to these fields presents a human-health hazard. Specifically, no
conclusive and consistent evidence shows that exposures to residential electric and
magnetic fields produce cancer, adverse neurobehavioral effects, or reproductive and
developmental effects.” 65
64 F

There are two aspects to electromagnetic fields, an electric field and a magnetic field. The electric
field is generated by voltage and the magnetic field is generated by electric current, i.e., moving electrons.
A task group of scientific experts convened by the World Health Organization (WHO) in 2005 concluded
that there were no substantive health issues related to electric fields (0 to 100,000 Hz) at levels generally
encountered by members of the public. 66 The relatively low voltages in a solar facility and the fact that
electric fields are easily shielded (i.e., blocked) by common materials, such as plastic, metal, or soil means
that there is no concern of negative health impacts from the electric fields generated by a solar facility.
Thus, the remainder of this section addresses magnetic fields. Magnetic fields are not shielded by most
common materials and thus can easily pass through them. Both types of fields are strongest close to the
source of electric generation and weaken quickly with distance from the source.
65F

The direct current (DC) electricity produced by PV panels produce stationary (0 Hz) electric and
magnetic fields. Because of minimal concern about potential risks of stationary fields, little scientific
research has examined stationary fields’ impact on human health. 67 In even the largest PV facilities, the
DC voltages and currents are not very high. One can illustrate the weakness of the EMF generated by a
PV panel by placing a compass on an operating solar panel and observing that the needle still points north.
66 F

While the electricity throughout the majority of a solar site is DC electricity, the inverters convert
this DC electricity to alternating current (AC) electricity matching the 60 Hz frequency of the grid.
Therefore, the inverters and the wires delivering this power to the grid are producing non-stationary EMF,
known as extremely low frequency (ELF) EMF, normally oscillating with a frequency of 60 Hz. This
frequency is at the low-energy end of the electromagnetic spectrum. Therefore, it has less energy than
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other commonly encountered types of non-ionizing radiation like radio waves, infrared radiation, and
visible light.
The wide use of electricity results in background levels of ELF EMFs in nearly all locations where
people spend time – homes, workplaces, schools, cars, the supermarket, etc. A person’s average exposure
depends upon the sources they encounter, how close they are to them, and the amount of time they spend
there. 68 As stated above, the average exposure to magnetic fields in the U.S. is estimated to be around one
mG or 0.1 µT, but can vary considerably depending on a person’s exposure to EMF from electrical devices
and wiring. 69 At times we are often exposed to much higher ELF magnetic fields, for example when
standing three feet from a refrigerator the ELF magnetic field is 6 mG and when standing three feet from
a microwave oven the field is about 50 mG. 70 The strength of these fields diminish quickly with distance
from the source, but when surrounded by electricity in our homes and other buildings moving away from
one source moves you closer to another. However, unless you are inside of the fence at a utility-scale solar
facility or electrical substation it is impossible to get very close to the EMF sources. Because of this, EMF
levels at the fence of electrical substations containing high voltages and currents are considered “generally
negligible”. 71, 72
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The strength of ELF-EMF present at the perimeter of a solar facility or near a PV system in a
commercial or residential building is significantly lower than the typical American’s average EMF
exposure. 73, 74 Researchers in Massachusetts measured magnetic fields at PV projects and found the
magnetic fields dropped to very low levels of 0.5 mG or less, and in many cases to less than background
levels (0.2 mG), at distances of no more than nine feet from the residential inverters and 150 feet from the
utility-scale inverters. 75 Even when measured within a few feet of the utility-scale inverter, the ELF
magnetic fields were well below the International Commission on Non-Ionizing Radiation Protection’s
recommended magnetic field level exposure limit for the general public of 2,000 mG. 76 It is typical that
utility scale designs locate large inverters central to the PV panels that feed them because this minimizes
the length of wire required and shields neighbors from the sound of the inverter’s cooling fans. Thus, it is
rare for a large PV inverter to be within 150 feet of the project’s security fence.
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Anyone relying on a medical device such as pacemaker or other implanted device to maintain
proper heart rhythm may have concern about the potential for a solar project to interfere with the operation
of his or her device. However, there is no reason for concern because the EMF outside of the solar facility’s
fence is less than 1/1000 of the level at which manufacturers test for ELF EMF interference, which is
1,000 mG. 77 Manufacturers of potentially affected implanted devices often provide advice on
electromagnetic interference that includes avoiding letting the implanted device get too close to certain
sources of fields such as some household appliances, some walkie-talkies, and similar transmitting
devices. Some manufacturers’ literature does not mention high-voltage power lines, some say that
exposure in public areas should not give interference, and some advise not spending extended periods of
time close to power lines. 78
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3. Electric Shock and Arc Flash Hazards
There is a real danger of electric shock to anyone entering any of the electrical cabinets such as
combiner boxes, disconnect switches, inverters, or transformers; or otherwise coming in contact with
voltages over 50 Volts. 79 Another electrical hazard is an arc flash, which is an explosion of energy that
can occur in a short circuit situation. This explosive release of energy causes a flash of heat and a
shockwave, both of which can cause serious injury or death. Properly trained and equipped technicians
and electricians know how to safely install, test, and repair PV systems, but there is always some risk of
78F
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injury when hazardous voltages and/or currents are present. Untrained individuals should not attempt to
inspect, test, or repair any aspect of a PV system due to the potential for injury or death due to electric
shock and arc flash, The National Electric Code (NEC) requires appropriate levels of warning signs on all
electrical components based on the level of danger determined by the voltages and current potentials. The
national electric code also requires the site to be secured from unauthorized visitors with either a six-foot
chain link fence with three strands of barbed wire or an eight-foot fence, both with adequate hazard
warning signs.

4. Fire Safety
The possibility of fires resulting from or intensified by PV systems may trigger concern among
the general public as well as among firefighters. However, concern over solar fire hazards should be
limited because only a small portion of materials in the panels are flammable, and those components
cannot self-support a significant fire. Flammable components of PV panels include the thin layers of
polymer encapsulates surrounding the PV cells, polymer backsheets (framed panels only), plastic junction
boxes on rear of panel, and insulation on wiring. The rest of the panel is composed of non-flammable
components, notably including one or two layers of protective glass that make up over three quarters of
the panel’s weight.
Heat from a small flame is not adequate to ignite a PV panel, but heat from a more intense fire or
energy from an electrical fault can ignite a PV panel. 80 One real-world example of this occurred during
July 2015 in an arid area of California. Three acres of grass under a thin film PV facility burned without
igniting the panels mounted on fixed-tilt racks just above the grass. 81 While it is possible for electrical
faults in PV systems on homes or commercial buildings to start a fire, this is extremely rare. 82 Improving
understanding of the PV-specific risks, safer system designs, and updated fire-related codes and standards
will continue to reduce the risk of fire caused by PV systems.
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PV systems on buildings can affect firefighters in two primary ways, 1) impact their methods of
fighting the fire, and 2) pose safety hazard to the firefighters. One of the most important techniques that
firefighters use to suppress fire is ventilation of a building’s roof. This technique allows superheated toxic
gases to quickly exit the building. By doing so, the firefighters gain easier and safer access to the building,
Ventilation of the roof also makes the challenge of putting out the fire easier. However, the placement of
rooftop PV panels may interfere with ventilating the roof by limiting access to desired venting locations.
New solar-specific building code requirements are working to minimize these concerns. Also, the
latest National Electric Code has added requirements that make it easier for first responders to safely and
effectively turn off a PV system. Concern for firefighting a building with PV can be reduced with proper
fire fighter training, system design, and installation. Numerous organizations have studied fire fighter
safety related to PV. Many organizations have published valuable guides and training programs. Some
notable examples are listed below.
•

•
•

The International Association of Fire Fighters (IAFF) and International Renewable Energy Council
(IREC) partnered to create an online training course that is far beyond the PowerPoint click-andview model. The self-paced online course, “Solar PV Safety for Fire Fighters,” features rich video
content and simulated environments so fire fighters can practice the knowledge they’ve learned.
www.iaff.org/pvsafetytraining
Photovoltaic Systems and the Fire Code: Office of NC Fire Marshal
Fire Service Training, Underwriter's Laboratory
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•
•
•
•
•
•

Firefighter Safety and Response for Solar Power Systems, National Fire Protection Research
Foundation
Bridging the Gap: Fire Safety & Green Buildings, National Association of State Fire Marshalls
Guidelines for Fire Safety Elements of Solar Photovoltaic Systems, Orange County Fire Chiefs
Association
Solar Photovoltaic Installation Guidelines, California Department of Forestry & Fire Protection,
Office of the State Fire Marshall
PV Safety & Firefighting, Matthew Paiss, Homepower Magazine
PV Safety and Code Development: Matthew Paiss, Cooperative Research Network

Summary
The purpose of this paper is to address and alleviate concerns of public health and safety for
utility-scale solar PV projects. Concerns of public health and safety were divided and discussed in the
four following sections: (1) Toxicity, (2) Electromagnetic Fields, (3) Electric Shock and Arc Flash, and
(4) Fire. In each of these sections, the negative health and safety impacts of utility-scale PV
development were shown to be negligible, while the public health and safety benefits of installing these
facilities are significant and far outweigh any negative impacts.
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September 30, 2021
Wesley Andrews
Amelia Energy Facility, LLC
939 Pearl Street, Suite 210
Boulder, CO 80302
RE:

Amelia Energy Facility, LLC Decommissioning Plans Request

Dear Mr. Andrews,
Pursuant to your request for a Decommissioning Memorandum and Cost Estimate associated
with the Solar Project in Amelia County, VA, kindly refer to the following pages. Should you
have any questions, please feel free to contact me directly.
Please contact me at 804-673-3882 or Nicholas.Robertson@Kimley-Horn.com should you
have any questions or concerns.
Sincerely,
KIMLEY-HORN

Nicholas L. Robertson, P.E.
Task Manager

kimley-horn.com

1700 Willow Lawn Drive, Suite 200, Richmond, VA 23230

804 673 3882

September 30, 2021
Amelia County
Department of Community Development Planning & Zoning
P.O. Box A - 16360 Dunn Street, Ste.101
Amelia, VA 23002
RE:

Amelia Energy Facility, LLC – Decommissioning Cost Estimate
Kimley-Horn #110188004

Dear Members of the Department of Community Development:
The purpose of this letter is to provide a brief summary of Kimley-Horn’s experience with
solar energy facilities, the preparation of decommissioning costs associated with these
facilities, and an overview of our estimating methodology.
Kimley-Horn has experience providing consultation on more than 30 GW of solar energy
development across the country, ranging in size from <1 MW to over 500 MW. Many of
these solar facilities are in North Carolina and Virginia.
There is little current data available regarding the actual costs to decommission a solar
facility because there have been few (if any) decommissioned since the average expected
life span of a solar facility is approximately 35 years. However, we have combined our
extensive experience in estimating sitework construction costs with the experience of our
solar energy clients in the construction of all aspects of these facilities to develop
quantifiable and defendable unit costs.
Quantities for the racking system, solar modules, inverters, and transformers were provided
to us by Amelia Energy Facility, LLC for this decommissioning cost estimate. Quantities for
site-related items listed were estimated using the preliminary site plan. Salvage values of
the various metal components were estimated using five-year average scrap metal prices for
steel, and copper.
At the time of decommissioning, the owner of the solar farm will issue RFP’s (Request for
Proposals) to Recycling/Restoration companies to provide their bid to restore the site to its
original conditions and sell the items of value to recyclers and dispose of items with no value
in a landfill. The cost estimate for Year 5 shows that the cost to decommission the site is
$6,646,339 excluding all salvage value and accounting for inflation utilizing a 1.5% inflation
factor each year. Please see the attached Decommissioning Cost and Salvage Value
estimates.

kimley-horn.com

1700 Willow Lawn Drive, Suite 200, Richmond, VA 23230

804 673 3882
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Please contact me at (804) 673-3882 or Nicholas.Robertson@kimley-horn.com should you
have any questions or concerns.
Sincerely,
KIMLEY-HORN

Nicholas Robertson, P.E.
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AMELIA ENERGY FACILITY, LLC
DECOMMISSIONING PLAN
SEPTEMBER 30, 2021
Purpose
This decommissioning plan is provided by Amelia Energy Facility, LLC (the “Project Company”) and
will detail the projected decommissioning demands associated with the proposed project.
The purpose of this decommissioning plan is to provide procedures and an opinion of probable
construction cost for partial or full closure of the solar facility. Amelia County Code requires a
decommissioning plan and performance guarantees to supplement plans submitted as part of a Special
Exception Permit application package. This decommissioning plan details provisions for facility
deconstruction and site restoration to satisfy the specific guidelines set forth in the County Code. This
decommissioning plan shall take effect upon facility abandonment, discontinuation of operation, or
expiration of the use permit as defined by Amelia County Code.

Site Location
Amelia Energy Facility, LLC proposes to build a photovoltaic (PV) solar facility (“Solar Facility”) with a
nameplate capacity of approximately 106 MWAC (“Project”), in Amelia County, VA. The Facility
is located on approximately 635 acres of land, bounded by Poor House Road to the north,
West Creek Road to the east, Buckskin Creek Road to the west, and within tax parcel identification
numbers 41-19, 54-4, 54-2D, 54-2-14, and 54-2-16 (“Property”).

Anticipated Service Life of the Project
Unless the system is purchased by the County or other entity, the facility shall be decommissioned in
accordance with this Decommissioning Plan (“Plan”), restoring the site to as close to its agreed-upon
post-decommissioned state as practicably possible upon expiration or termination of the
Power Purchase Agreement. The Solar Facility will have a maturity date of twenty (20) years but
carries an expected useful lifetime of more than 30 years.
Decommissioning responsibilities include the removal of: any perimeter fences, any concrete or steel
foundations, all metal structures (mounting racks and trackers), all photovoltaic (PV)
modules, aboveground and underground cables, transformers, inverters, fans, switch boxes,
fixtures, etc. and otherwise restoring the premises to its original position or mutually-agreed upon
state. Other Plan activities include the management of materials and waste, projected costs, and
a decommissioning fund agreement overview.
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Decommissioning Risk Over the Lifecycle of a Project
The probability of an event that would lead to abandonment or long-term interruption is extremely low
during the first 15 to 20 years of the Project life. Accordingly, the risk of decommissioning the Project
is extremely low during this time frame. The reasons why the risk to decommission the Project is
extremely low in the early phases of the Project include, but are not limited to:
•
•

•

•

•

•

Project owners have sophisticated financing structures that allow the lender or tax equity
partner to step in and rectify the event that may lead to abandonment.
Most critical solar components have original equipment manufacturer (OEM) warranties
with terms exceeding five years that include labor and parts. A warranty is an agreement
or guarantee outlined by a manufacturer to a customer that defines performance
requirements for a product or service. Warranties give customers a form of insurance if
the purchased product or service does not adhere to quality standards. These warranties
assure the Project owner, financing parties, and other stakeholders, that equipment will
perform as expected which minimizes the risk of a decommissioning event. Average
warranty lengths for critical solar components range from 5 to 10 years, with production
warranties on solar panels extending to 20 to 25 years.
Solar projects consist of many networked components designed to convert solar radiation
into electrical energy. The failure of any single component will not result in a substantial
reduction of energy generation that could lead to a decommissioning event.
Solar projects are required to maintain replacement value property damage insurance
coverage and business interruption insurance coverage. Business interruption insurance
covers the loss of income that a business suffers after a disaster or equipment failure.
Typical solar business interruption insurance covers income loss for twelve months from
the date of the event triggering the loss.
The replacement costs of solar components will typically decline over time, and
accordingly, costs to replace failed or damaged equipment after lapsed OEM warranties
will not create large financial hurdles for the Project.
In the early stages of the Project, the resale value of the equipment is significantly higher
than the decommissioning costs, resulting in a net positive (revenue).

Considering the reasons stated above, a decommissioning bond early in the life of a solar project life
is not required to assure the coverage facility removal and site restoration costs.
Solar power is an increasingly popular form of renewable energy around the world and as an
alternative to the burning of fossil fuels, solar ranks alongside wind and hydropower as essential
energy options for the future of the planet. Solar also offers the additional benefit of being easier to
build, operate, and decommission with minimal environmental risks. Recent rises in popularity and
use can be linked to lower installation and operation costs and it is expected that this pattern will
continue, further reducing the risk of a decommissioning event.
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Decommissioning Risks Over Time
As previously noted, the probability of a decommissioning event that would lead to abandonment or
long-term financial interruption is extremely low during the first 15 to 20 years of the Project life and
accordingly, the financial risk to decommission the Project is also extremely low. A risk analysis
approach is presented here for informational purposes only and has not been considered in the
decommissioning cost estimates present in this Plan.
It is important to note that there are two aspects to consider when evaluating the risk for
decommissioning the Project:
1. The risk of the need to decommission the Project as a whole (Project termination risk),
and
2. The risk of failing to recuperate the cost of the decommissioning activities
(decommissioning funding).
The most important concern for the County is the ability to recuperate the cost of decommissioning
and restoration of the land to pre-Project conditions. The presence of a Power Purchase Agreement
(PPA) in the first 20 years of the Project makes the likelihood of decommissioning very low during that
time. The graph below summarizes the estimated decommissioning risk of cost recovery for the
Project. The graph utilizes a “one percent” risk as the lowest risk; however, the financial value of the
Project or equipment in the early years would far exceed the cost of the decommissioning and
restoration activities and therefore, the graph is conservative.
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The factors taken into consideration in estimating the risk include, but were not limited to:
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•

•

•
•
•

Years 1-5 – Minimal Project termination or financial risk due to presence of PPA with
guarantee to purchase power, resale of value components, component warranties, value
of facility.
Years 5-10 – Similar consideration of previous period, except minimal increased financial
risk due to the decrease in resale value of used components and rise in technological
improvements of new equipment in market.
Years 10-15 – Similar consideration of previous period, with slightly increased risk as
warranties start to expire. Value of equipment is still substantial but decreasing.
Years 15-20 – Similar consideration of previous period, warranties continue to expire;
value of equipment diminishes with age and technological improvements in market.
Years 20-25 – PPA expires, Project termination and funding risks increase, value of
equipment diminishes, and technological improvements in market. A rise in salvage value
of removed equipment due to diminishing natural resources and improvements in the
efficiency of recycling/extraction technologies will offset the cost of decommissioning.

Commencement of Decommissioning
This Plan assumes that the Facility will be decommissioned under any of the following conditions:
1. The land lease (including the exercise of any extension options) ends and will either not be
renewed or a new lease will not be entered into for the Project.
2. The system does not produce power for sale for a consecutive 12-month period, except in
the instance of a force majeure event in which the Project is being repaired and/or restored.
3. The system is damaged and will not be repaired or replaced.

Removal of Nonutility Owned Equipment
To decommission the Solar Facility, the Project will include at a minimum:
•
•
•
•
•

Disconnection from the utility power grid
Removal of all Facility components: panels, inverters, wire, cable, combiner boxes,
transformers, racks, trackers, tracker motors, substations, etc.
Removal of all non-utility owned equipment (at point of interconnection), conduits,
structures, fencing, and foundations to a depth of at least three feet below grade.
Restoration of property to a condition reasonably similar to its condition prior to Facility
installation, or as initially agreed upon.
Plant vegetation suitable for the location, native to the region, and which matches
surrounding vegetation.

The owner of the leased property may request in writing for certain items to remain, e.g., access roads.
This decommissioning plan is based on current best management practices and procedures. This Plan
may be subject to revision based on new standards and emergent best management practices at the
time of decommissioning. Permits will be obtained as required and notification will be given to
necessary stakeholders prior to decommissioning.
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The decommissioning process will maximize the recycling, reuse and salvage of applicable facility
components, which are outlined in the opinion of probable construction costs. Based on the extent of
decommissioning, prior to beginning construction activities, the developer will submit applicable
demolition and construction plans and permit applications which will outline the schedule and extents
of demolition. Decommissioning activities will not begin prior to issuance of approved permits by local
regulatory agencies with appropriate jurisdiction.

Restoration of Property
In order to adequately restore the site to its previous condition, documentation using pre-construction
video and/or digital photography will be performed prior to construction activities. This information will
be reviewed prior to preparation of decommissioning demolition documents and included in the
submittal to the County. Pre-construction documentation will also consist of detailed descriptions of
existing vegetative and soil conditions as well as existing topography and drainage patterns.
At the time of decommissioning, the Project Company will restore the Solar Facility to a meadow-like
condition. All waste and excess materials will be disposed of in accordance with municipal, provincial
and federal regulations. Waste that can be recycled under municipal programs will be recycled
accordingly. Provided, however, the Project Company shall not be required to replace any structures
that were removed to build the Solar Facility.
The restoration will consist of de-compaction of the topsoil by disking or tilling and re-vegetation of the
property. Mass grading is not anticipated since the initial project will not alter topography significantly.
At the end of the project the area will be seeded and fertilized with native vegetation as needed to return
the site to as close as practicable to original or initially agreed-upon condition. Landscaping and
entrance will remain following site restoration. The future use of the land will be determined at the time
of decommissioning. Deciding factors will be influenced by County land use and comprehensive plans
and regulations at such time in the future.
The developer will coordinate with the County to monitor vegetation and drainage following restoration
until permanent vegetation is established. Erosion and sediment control, re-seeding, soil stabilization,
weed control and fertilization will be provided by the developer as needed until the site is stabilized and
approved to be completed by the County.
Upon completion of the site restoration, a final report of activities will be submitted to the County
documenting the process and results.

Time Period to Complete Decommissioning
The Project Company will have twelve (12) months from the date decommissioning commences to
complete decommissioning. Provided, however, the Project Company shall be able to request an
extension if it is in good faith diligently decommissioning and is delayed due to weather conditions or
other items outside its control.
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Party Responsible for Decommissioning
The Project Company is responsible for this decommissioning, provided however that the Project
Company may contract with a third-party to perform the decommissioning on its behalf. Nothing in this
plan relieves any obligation that the real estate property owner may have to remove the Facility as
outlined in the Special Exception Permit in the event the operator of the Facility does not fulfill this
obligation.

Decommissioning Cost Estimate and Bonding
An engineer’s opinion of probable construction cost and analysis of material salvage value were
prepared as part of this decommissioning plan. Exhibit A summarizes the probable costs and salvage
values associated with decommissioning. Exhibit B summarizes probable costs associated with
decommissioning exclusive of salvage values. Exhibit C summarizes probable costs associated with
trucking panels to approved recycling facilities.
Amelia County Code requires Amelia Energy Facility, LLC to provide a faithful performance bond as a
financial guarantee for proper decommissioning. This bond is separate from, and in addition to,
performance bonding submitted for permitting. Furthermore, Amelia Energy Facility, LLC will be
required to submit detailed engineering plans at the time of decommissioning, and obtain construction
permits as required by appropriate authorities.
Expenses associated with decommissioning the Project will be dependent on labor costs at the time of
decommissioning. For the purposes of this report, current RSMeans data was used to estimate labor,
material, and equipment expenses. Inflation of the labor costs were factored into the estimates using
an inflation rate of 1.5% per year.
Total probable cost of decommissioning in Year 5 is estimated to be $6,646,339.

Resale/Salvage Value Estimate
There is a robust secondary market for resale of solar PV panels worldwide and a network of facilities
available for recycling panels. Solar PV panels are estimated to degrade less than 0.5% per year,
meaning they’re expected to operate at 90% of capacity after 20 years. Panel manufacturers will
guarantee the performance for each individual module and replace defective modules per the terms of
warranty. Panels can therefore be sold for a price higher than their scrap value.
In general, the highest component value would be expected at the time of construction with declining
value over the life of the Project. Over most of the Project’s life, components such as the solar panels
could be sold in the wholesale market for reuse or refurbishment. As panel efficiency and power
production decrease due to aging and/or weathering, the resale value will decline accordingly.
Secondary markets for used solar components include other utility scale solar facilities with similar
designs that may require replacement equipment due to damage or normal wear over time; other
buyers (e.g., developers, consumers) that are willing to accept a slightly lower power output in return
for a significantly lower price point when compared to new equipment. The solar facility’s additional
supporting components, such as inverters, transformers, racking and piles, can be dismantled and
resold for scrap value. Inverters and transformers are comprised of salvageable materials such as
copper, aluminum, and silver. Piles and other steel components can likewise be recovered and
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salvaged. Resale values at the end of Year 5 for equipment of significant value were calculated with
straight-line depreciation after an instant depreciation of the original material cost.
A current sampling of reused solar panels indicates a wide range of pricing depending on age and
condition ($0.10 to $0.50 per watt). Future pricing of solar panels is difficult to predict currently, due to
the relatively young age of the market, changes to solar panel technology, and the ever-increasing
product demand. A conservative estimation of the value of solar panels in Year 5 at $0.18 per watt
would yield approximately $18,575,061. Increased costs of removal, for resale versus salvage, would
be expected to preserve the integrity of the panels; however, the net revenue would still be substantially
higher than the estimated salvage value.
The resale value of components such as trackers, may decline more quickly; however, the salvage
value of the steel that makes up a larger portion of the tracker is expected to stay at or above the value
used in this report.
The market value of steel and other materials fluctuates daily and has varied widely over the past five
years. Salvage value estimates were based on an approximate five-year-average price of steel and
copper derived from sources including on-line recycling companies and United States Geological
Survey (USGS) commodity summaries. The price used to value the steel in this report is $312 per ton.
The price used to value copper in this report is $3.09 per lb.
Total probable salvage value of decommissioning in Year 5 is estimated to be $23,302,838.
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EXHIBIT A

Amelia Solar
Amelia County, VA
Decommissioning Estimate Pro Forma w/ Salvage

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's
methods of determining prices or over competitive bidding or market conditions. Opinions of probable
costs provided herein are based on the information known to Engineer at this time and represent only
the Engineer's judgment as a design professional familiar with the construction industry. The Engineer
cannot and does not guarantee that proposals, bids, or actual construction costs will not vary from its
opinions of probable costs. LS = Lump Sum, HR = Hours, EA = Each, LF = Linear Feet.
Item

Quantity

Unit

Unit Price

Total Price

Mobilization

1

LS

Supervision

210

HR

Temporary Facilities

1

LS

$35,420

Safety

1

LS

$24,000

Legal Expenses

1

LS

$6,290

General Liability
Insurance

1

LS

$25,710

Contractor's G&A

1

LS

$48,560

Contractor's Profit

1

LS

$16,000

SWPPP, Erosion Control
Measures

1

LS

$663,000.00

$663,000

Seeding

49

Ac

$1,758.15

$86,149

Tilling 6" topsoil/scarifying
access road and rough
grading existing soil

29

Ac

$1,015.69

$29,455

Remove and Recyle
Chainlink Fence, 12' High

84,905

LF

$4.23

$284,629

2

EA

$79,132.30

$126,612

Removal and Recycle AC
Cables

55,395

LF

$0.14

($117,581)

Remove and Recycle DC
Cables

7,546,159

LF

$0.11

$711,583

Disconnection and
Demolition of
Switchyard/Substation
Equipment

$285,620
$74.00

$15,540

Backfill AC and DC
trenches

810,011

LF

$0.19

$153,647

34

EA

$342.99

($171,938)

Removed and Recycle
Photovoltaic Modules

443,700

EA

$3.04

($17,226,213)

Remove and Recycle
Piles (10' W6x7 piles @
25' OC assumed )

70,992

EA

$6.49

($779,634)

8,179,151

LB

$0.19

$314,585

Contaminated Soils
Testing

1

LS

$2,000

Reclamation Monitoring
and Maintenance

1

LS

$5,000

Remove and Recycle
Inverters

Remove and Recycle
Support Assemblies

Subtotal:

($15,461,567)

Inflation (1.5%/year):

($1,194,932)

Total:

($16,656,499)

Notes:
1. A site of similar size was used to derive potential quantities for erosion and sediment control( scaling 36MW to 147MW).
Quantities were determined by comparing "unit/MW" quantities directly.
2. Labor productivity and unit rates were derived from RSMeans Online (Heavy Construction, 2020 data).
3. Material salvage values were based off of a 5-year average of US salvage exchange rates.
4. Equipment rental rates were determined from local rental facilities.
5. Photovoltaic Module material salvage rate is based on straight-line depreciation of modules (-0.5%/year): See Figure 1 in
Appendix A of the Decom. Narrative
6. For PV Module Removal/Recycle labor and equipment costs are computed at present values, while salvage value is
computed at 5 year depreciated values.
7. Material salvage values were determined using the most prevalent salvageable metal in each component: Copper Wire
@$0.15/LF (AC and DC Cables) and Steel @ $0.87/LF of fence, @ $1.09/pile, and @ $0.16/LB.
8. Inverter resale value is dependent on the assumption that all inverters will be decommissioned and resold half way through
their useful life (every 5 years).
9. Labor, material, and equipment rates are based on the RSMeans City Cost Index (CCI) for Farmville, VA.
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EXHIBIT B

Amelia Solar
Amelia County, VA
Decommissioning Estimate Pro Forma w/o Salvage

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's
methods of determining prices or over competitive bidding or market conditions. Opinions of probable
costs provided herein are based on the information known to Engineer at this time and represent only
the Engineer's judgment as a design professional familiar with the construction industry. The Engineer
cannot and does not guarantee that proposals, bids, or actual construction costs will not vary from its
opinions of probable costs. LS = Lump Sum, HR = Hours, EA = Each, LF = Linear Feet.
Item

Quantity

Unit

Unit Price

Total Price

Mobilization

1

LS

Supervision

210

HR

Temporary Facilities

1

LS

$35,420

Safety

1

LS

$24,000

Legal Expenses

1

LS

$6,290

General Liability
Insurance

1

LS

$25,710

Contractor's G&A

1

LS

$48,560

Contractor's Profit

1

LS

$16,000

SWPPP, Erosion Control
Measures

1

LS

$663,000.00

$663,000

Seeding

49

Ac

$1,758.15

$86,149

Tilling 6" topsoil/scarifying
access road and rough
grading existing soil

29

Ac

$1,015.69

$29,455

Remove and Recyle
Chainlink Fence, 12' High

84,905

LF

$4.23

$358,802

2

EA

$79,132.30

$158,265

Removal and Recycle AC
Cables

55,395

LF

$0.14

$7,565

Remove and Recycle DC
Cables

7,546,159

LF

$0.11

$836,729

Disconnection and
Demolition of
Switchyard/Substation
Equipment

$285,620
$74.00

$15,540

Backfill AC and DC
trenches

810,011

LF

$0.19

$153,647

34

EA

$342.99

$11,662

Removed and Recycle
Photovoltaic Modules

443,700

EA

$3.04

$1,348,848

Remove and Recycle
Piles (10' W6x7 piles @
25' OC assumed )

70,992

EA

$6.49

$460,738

8,179,151

LB

$0.19

$1,590,533

Contaminated Soils
Testing

1

LS

$2,000

Reclamation Monitoring
and Maintenance

1

LS

$5,000

Remove and Recycle
Inverters

Remove and Recycle
Support Assemblies

Subtotal:

$6,169,533

Inflation (1.5%/year):

$476,806

Total:

$6,646,339

Notes:
1. A site of similar size was used to derive potential quantities for erosion and sediment control( scaling 36MW to 147MW).
Quantities were determined by comparing "unit/MW" quantities directly.
2. Labor productivity and unit rates were derived from RSMeans Online (Heavy Construction, 2020 data).
3. Material salvage values were based off of a 5-year average of US salvage exchange rates.
4. Equipment rental rates were determined from local rental facilities.
5. Photovoltaic Module material salvage rate is based on straight-line depreciation of modules (-0.5%/year): See Figure 1 in
Appendix A of the Decom. Narrative
6. For PV Module Removal/Recycle labor and equipment costs are computed at present values, while salvage value is
computed at 5 year depreciated values.
7. Material salvage values were determined using the most prevalent salvageable metal in each component: Copper Wire
@$0.15/LF (AC and DC Cables) and Steel @ $0.87/LF of fence, @ $1.09/pile, and @ $0.16/LB.
8. Inverter resale value is dependent on the assumption that all inverters will be decommissioned and resold half way through
their useful life (every 5 years).
9. Labor, material, and equipment rates are based on the RSMeans City Cost Index (CCI) for Farmville, VA.
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EXHIBIT C

Amelia Solar
Amelia County, VA
Panel Trucking Costs
$/mo/truck rental
$/mo/truck labor (FT+benefits)*
$/mo/truck maintenance
$/mo/truck insurance
Total $/mo/truck cost

$
4,000
$
5,000
$
500
$
1,000
$ 10,500.00

$/gallon gas
miles /gallon
Mileage (Amelia County, VA to Raleigh, NC) roundtrip
Total fuel cost per trip

$

$

Capacity in tons per trip
total number of panels
panel weight (tons)
Misc. Waste (tons)
Total trips

40
133,002
3,990
20
101

Loading/unloading hours per trip
road hours per trip
hours per day
days/month
trips per month per truck
Total truck months
Subtotal of Truck and Labor Cost
Fuel Cost
Total Trucking Cost
*Assumes truck labor only works half of the month at standard heavy truck operator rates

3.00
8
260
97.50

1
12.0
10
21
16.2
7
$
$
$

73,500
9,848
83,348

LAND MANAGEMENT PLAN
NATIVE GRASS AND FORB HABITAT
AMELIA SOLAR PROJECT

The purpose of this Land Management Plan (LMP) is to provide guidelines for maintaining areas of native grass within the
Amelia Energy Facility. This plan incorporates Integrated Vegetation Management (IVM) concepts to ensure best practices
are utilized throughout the project life. Unlike traditional naturalized seed mixes containing turfgrass or pasture type forage
grasses and legumes, native grass habitat seed mixes contain forbs (flowering plants) and native grasses. Additional steps
must be taken during the initial years of establishing native grass habitat from seed that may be different or absent from
traditional naturalized grass and legume pasture mixes. Without implementing the monitoring and maintenance guidelines
discussed in this LPM, the likelihood of successful native grass and forb habitat establishment is decreased. When performed
correctly, the long-term maintenance needs of native grass and forb habitat are generally less than traditional solar
maintenance needs.
LMP involve the use of various types of vegetation management treatments including removing, pruning, and mowing
undesirable vegetation to allow native plants to thrive. The overall goal of LMP is to develop site-specific, environmentally
sensitive, and cost-effective solution to vegetation control, while still meeting the goal of creating and maintaining native
grass and pollinator habitat vegetation. This integrated plan will require observing the conditions of the site and determining
the appropriate maintenance techniques. This document will aid the Maintenance and Operations division in deciding how to
manage the vegetation in a way that promotes a healthy self-sustaining native grass and forb habitat. The goal is to reduce
maintenance inputs over time by promoting, improving, and sustaining the health and diversity of native grass and forb
species.

Goals

One of the primary goals in the initial years of native grass and forb habitat establishment is controlling noxious and invasive
weed populations. These weed species tend to flourish in disturbed soils after construction. Techniques must be implemented
to both control weeds, while allowing slower growing native plants to become established.
•
•
•

Provide diverse habitat for insects and mammals
Control noxious and invasive weed species
Use the right treatment at the right time

•
•
•

Use chemical control only when necessary
Reduce inputs over time
Maintain clearance for panels

•
•

Best Management Practices
Biological Control

Invasive Weed Management Techniques
•
•

Physical and Mechanical Control
Chemical Control

Included in this Integrated Vegetation Management Plan
1. Guidelines for Site Monitoring
2. Weed Control Techniques and Guidelines
3. Seeding Specifications
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LAND MANAGEMENT PLAN
Guidelines for Site Monitoring
Monitoring native grass and forb habitats is critical during the first 1 to 5 years of establishment. Proper and periodic field
monitoring and field notes during site visits will allow for the most effective LMP. Sites should be visually monitored
periodically during the first 3 years (spring, summer, and fall) and at least once per year after year 4. In the initial year of
establishment four monitoring events may be required (May, June, August and September), based on site conditions. The site
should be visually monitored for invasive weed presence and the health and abundance of native species.

Data Collection
Site monitoring can be conducted in conjunction with routine mowing or operational visits during the first three years. It is
recommended that monitoring should occur at minimum three to four times per year, in the spring, summer and fall. If areas
are identified that need special considerations the following information should be recorded:
1.
2.
3.
4.
5.
6.
7.
8.

Date of monitoring event
Plant vigor of desired species
Weed species present.
Abundance of weeds present.
Location of weedy species
Desirable species present.
Abundance of each desirable species.
Growth stage of both desirable and weed species (blooming or not blooming).

Individuals performing the monitoring should be:
1. Trained in identifying common native grass and forb species (and specifically species in the seed mix).
2. Trained in identifying common noxious and invasive weed species.
3. Familiar with growth habits and aggressiveness of common noxious and invasive weed species.
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LAND MANAGEMENT PLAN
Weed Control Techniques and Guidelines
Monitoring and controlling undesirable plants and weeds is critical to maintaining a functioning and sustainable native grass
and forb habitat. Weed management should be conducted based on the goals of the site and using IVM techniques. Each
situation requires an assessment to determine the safest, most efficient, and cost-effective methods to utilize. There are several
methods for controlling weeds, the following techniques should be considered:
1. Minimize spreading of noxious and invasive weeds
a. Clean equipment regularly especially after moving through areas known to have noxious and invasive weeds
(Best Management Practice)
b. Limit traffic through areas known to have noxious and invasive weeds (Best Management Practice)
c. Mow prior to noxious/invasive weeds forming flowers and viable seeds (Mechanical Control).
2. Control noxious and invasive weeds
a. Utilize mowing as an alternative to broadcast herbicide applications (Mechanical and Best Management
Practice)
b. Monitor sites to provide early detection and control of invasive and noxious weeds is critical to native grass
and forb habitat management (Best Management Practice)
c. Utilize spot spraying when possible to chemically control weedy species in and around pollinator habitat
areas instead of broadcast spraying (Best Management Practice and Chemical Control)
3. Target treat noxious and invasive weeds
a. Employ weed management techniques only to areas with weed infestation (Best Management Practice).
b. Avoid blanket herbicide applications in areas with desirable plants (Chemical and Best Management Practice)
c. Time all chemical and mechanical to decrease noxious and invasive weeds while promoting desirable plant
propagation (Best Management Practice).
4. Control weeds before flowering
a. Control methods are more effective on younger plants (Best Management Practice)
b. Less harmful to native grass and forb plant species
5. Use registered herbicides according to label.

Mechanical Control
Mechanical weed control involves methods that involve physically damaging or removing undesirable plants without the use
of herbicides. Mechanical control is especially effective in areas where desirable species are present. Several methods of
mechanical weed control exist including:
1. Mowing
Mowing is one of the most effective and preferred methods of weed control. Mowing physically cuts undesirable
weeds, therefore weakening the plant and prevent spreading. The following guidelines should be considered when
mowing:
a. Mow before weed species form flowers and seed heads.
b. Do not mow areas to less than 6 inches during the growing season.
c. Maintenance mowing should be performed in late winter or early spring and mowed to a shorter height, 4
inches.
2. Hand Pulling
Hand removal of plants may be appropriate for small areas and when plants are young and easily removed. When
removing plants, the root system should be removed.
3. Cultivation
Cultivation, or tillage, can be implemented to control weeds by physically removing plants and exposing the roots
with a tillage implement. This method will also remove beneficial plants and should only be used in conjunction with
re-seeding.
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Chemical Control
Undesirable weeds can effectively be controlled by chemical methods using herbicides. Herbicide use should be limited and
used in conjunction with other methods, such as mowing. Chemical control of noxious/invasive and undesirable weeds within
the native grass and forb habitat can be an effective way to suppress weeds while allowing beneficial species to thrive. The
following guidelines should be implemented:
1.
2.
3.
4.
5.
6.
7.
8.

Use selective herbicides when other techniques, such as mowing, are ineffective or impractical.
Use only registered herbicides.
Apply according to product label and adhere to the Environmental Hazards section.
Chose products with low or no toxicity to bees.
Use the lowest effective pesticide application rate to control the target pest.
Apply pesticides when pollinators are least likely to be present (before or after blooming seasons)
Spot spraying is preferable to a broadcast application method.
Use buffer zones between areas of pesticide application and sensitive species and habitats, water, and potential nectar
sources to avoid contamination and help protect pollinators.
9. Applicator should be trained in the identification of both desirable and undesirable species and may need to be
Licensed in the state as a Pesticide Applicator/Operator, depending on local or company regulations.

Methods of Chemical Control
1. Broadcast herbicide spray
a. With a backpack, hand, or ATV mounted tank sprayer, apply appropriate selective herbicide for weed species
identified in large swaths containing primarily weeds.
b. Avoid areas with desirable plants.
2. Spot treat herbicide
a. Spray isolated weed plants mixed among desirable plants to prevent spreading.
3. Cut and treat small tree and shrub stumps
a. Apply appropriate herbicide to the stump immediately after cutting.
b. Use this method for woody invasive tree and shrub species.

Best Management Practices
Best Management Practices involve education and implementing various control methods at the correct time and avoiding
practices that harm native grass and forb habitat and/or spread noxious and invasive weeds. These practices include the
following:
1)
2)
3)
4)
5)

Minimizing traffic into and out of areas with noxious and invasive weeds.
Monitoring to identify weeds prior to becoming a significant problem.
Educating weed management professionals to alternative weed management options.
Cleaning equipment after traveling through known areas with noxious and invasive weed populations.
Allowing native plant populations to proliferate and spread.

Biological Practices
Biological Practices involve using natural biological organisms to control weedy species. In a solar area with forbs one
potential biological controls is animal grazing. If animal grazing is utilized the following practices should be employed:
1)
2)
3)
4)

Use rotational grazing so all vegetation is foraged.
Move mineral and water sources to ensure proper grazing throughout paddock.
Do not overgraze the site.
Change rotational patterns annually to promote plant diversity.
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SEED MIXES

NATIVE GRASS PRAIRIE/POLLINATOR HABITAT AREAS- AMELIA SOLAR PROJECT

NATIVE LOW-GROW GRASS MIX
Common Name

Scientific Name

Average Height
(Inches)

# PLS/acre

PLS/sq ft

% of Mix

Little Bluestem

Schizachyrium scoparium

24

2.0

12

20%

Sideoats Grama

Bouteloua curtipendula

18

2.7

12

20%

Prairie Junegrass

Koeleria macrantha

12

0.2

12

20%

Virginia Wildrye

Elmymus virginicus

24

3.3

6

10%

Upland Bentgrass

Argostis perennas

18

0.03

6

10%

Red Clover

Trifolium pratense

18

1.0

6

10%

Partridge Pea

Chamaecrista fasciculata

12

4.2

6

10%

Total

--

--

13.4

60

100%

The native low-grow grass mixture is a predominantly native grass with a forb/legume mix. The mix contains primarily native grass species
with forbs/legumes to promote a self-sustaining plant ecosystem. This mix is designed in areas throughout the site but may not be well
suited for areas with prolonged high-water table or wetlands. This mix is lower growing as to limit mowing and panel shading. Seed mix
should be planted with a suitable nurse crop based on planting timing. The above proposed seed mix may be altered based on seed
availability and site-specific factors.
Potential Nurse Crops:
Spring (March 1 - June 1): 20 lb Spring oats or 5 lb annual rye per acre
Summer (June 1 - August 15): 8 lb brown top millet per acre
Fall/Winter (August 15 - March 1): 20 lb winter wheat or 5 lb annual rye
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AMELIA COUNTY
DEPARTMENT OF COMMUNITY DEVELOPMENT
SUMMARY REPORT

Meeting Date: April 25, 2022
______________________________________________________________________________
Subject:
An amendment to Articles XX and XXI of the Amelia County Zoning Ordinance to decrease
the side and rear building setback requirements for M-1 and M-2, Industrial, zoned properties.
Summary of Information:
Currently, the side and rear setbacks for M-1 and M-2, Industrial zoned properties are
Side:
Primary:
[1] Twenty-five feet adjacent to M-1, M-2, A-5, RP-5, RR-3 Districts.
[2] Fifty feet adjacent to B-1, B-2 Districts.
[3] One hundred feet adjacent to ER-1, R-1, R-2, MHS, R-MHP Districts.
Accessory: 10 feet.
Rear:
Primary:
[1] Twenty-five feet adjacent to M-1, M-2, A-5, RP-5, RR-3 Districts.
[2] Fifty feet adjacent to B-1, B-2 Districts.
[3] One hundred feet adjacent to ER-1, R-1, R-2, MHS, R-MHP Districts.
Accessory: 10 feet.
Being that there are a very limited number of industrially zoned properties within Amelia
County, it is logical to maximize the land that is zoned M-1 and M-2, as opposed to rezoning
additional parcels and taking away land that could be used for agricultural or residential uses. I
have spoken with the Economic Development Authority and Board of Supervisors about the
proposed change and they are highly in favor of reducing the building setbacks for M-1 and M-2
properties because it will allow the existing Industrial Park to be even further developed.
Below you will find the proposed amendment to the ordinance:
Proposed Side:
Primary:
[1] Ten feet adjacent to M-1, M-2, B-1, and B-2.
[2] Twenty-five feet from all other zoning districts.
Accessory: 10 feet.

Proposed Rear:
Primary:
[1] Ten feet adjacent to M-1, M-2, B-1, and B-2.
[2] Twenty-five feet from all other zoning districts.
Accessory: 10 feet.
Recommendation:
Hold a public hearing and provide an informed recommendation to the Board of Supervisors.

