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Company Snapshot 
Carolina Solar Energy (CSE) develops utility scale photovoltaic (PV) solar energy projects in North 
Carolina, Virginia and Kentucky. Founded in 2004, CSE built the first utility scale solar energy 
project in the Southeastern US, and has developed over 800MW of solar projects that are in 
operation or preparing for construction as of spring 2020. 
 
CSE is dedicated to reducing the cost of solar energy, to bringing economic development to 
underserved areas, and to increasing the use of renewable energy. We believe solar is an 
important part of the effort to build an affordable and sustainable energy future.  
 

Our Operating Projects 

 
 
 

Operating Solar Projects Developed by CSE in North Carolina (Total 491.97MWdc) 

GE Aviation/Durham (April '11, 770kw) Hardison Farm/Martin (Sept '16, 7MW) 

Person County II/Person (Sept '11, 1.25MW) Modlin Farm/Martin (Sept '16, 7MW) 

Whiteville-Bowman/Columbus (Dec '12, 7MW) White Farm/Northampton (Sept '16, 7MW) 

Warrenton/Warren (Dec '12, 6.5MW) Southerland Farm/Vance (Nov '16, 7MW) 

Fagan Farm/ (April '13, 250kw) Sedberry Farm/Moore (Dec '16, 7MW) 

Lenoir I/Lenoir (June '13, 6.5MW) Schell Farm/Northampton (Dec '16, 7MW) 

Lenoir II/Lenoir (June '13, 6.5MW) Exum Farm/Lenoir (Dec '16, 6.5MW) 

Wilson I/Wilson (July '13, 6.5MW) Bunn Level Farm/Harnett (Dec '16, 7MW) 

Bolton Farm/Warren (Sept '13, 6.5MW) Hood Farm/Jones (May '17, 7MW) 

Dement Farm/Vance (Sept '13, 6.5MW) Boaz/Lee (May '17, 7MW) 

McCallum Farm/Robeson (Nov '13, 6.5MW) Haywood/Montgomery (June '17, 7MW) 

Martin Creek Farm/Vance (March '14, 3.9MW) ABD/Randolph (Dec '17, 7MW) 

Oakboro Farm/Scotland (July '14, 6.5MW) Bullock/Vance (Dec '17, 70.2MW) 

Downs Farm/Hertford (July '15, 6.5MW) Kalish/Montgomery (June '18, 7MW) 

Millikan Farm/Randolph (Oct '15, 7MW) Fox Creek/Franklin (Dec '18, 70.2MW) 

Green Farm/Martin (Feb '16, 7MW) Brantley/Nash (Dec '18, 70.2MW) 

Simons Farm/Hertford (June '16, 7MW) Buckleberry/Pitt (Dec '18, 70.2MW) 

Cohen Farm/Lee (Aug '16, 7MW) Tides Lane/Nash (June '19, 7MW) 

Stone Farm/Robeson (Aug '16, 7MW) McGrigor/Sampson (Oct '19, 7MW) 
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*this project was the first utility scale solar project built in the Southeast. 
 
Projects in Construction/Preparing for Construction in 2020-2021 

 
New Project Pipeline 
CSE is developing new solar projects in North Carolina and Kentucky. These projects are progressing 
through the PJM and Duke Energy interconnection process, and preparing for construction starting 
in 2022-2023. 
 
Awards 
Solar Power World - Top 500 U.S. Solar Contractors List 2015, 2016, 2017, 2018 (#31), and 2019 
(#20) Ranks are determined by the number of kilowatts (DC) a company was involved with installing 

NC Sustainable Energy Association Award - Individual Leadership (CEO Richard Harkrader) 2014 
NC Sustainable Energy Association Award - Individual Leadership (CEO Richard Harkrader) 2013 
Canadian Solar Environmental Impact Award for Person County Solar Park I 2010 
City of Raleigh Environment Award for Pioneering Efforts 2009 
NC Sustainable Energy Association Award - Renewable Energy Business of the Year 2009 
NC GreenPower Award for First NC Grid Tied PV Solar System 2008 
Southeast Green Power Summit Trailblazer Award (CEO Richard Harkrader) 2003 
 

Memberships and Board Positions 
NC Sustainable Energy Association Member (Richard Harkrader past Board Chair) 
NC Clean Energy Business Alliance (Richard Harkrader Executive Committee Board Member, 

founding Board Member, Chair of the 2020 Legislative Committee) 
Solar Energy Industry Association (SEIA) Member 
MDV-SEIA (Virginia chapter of SEIA) Member 
MAREC (Mid Atlantic Renewable Energy Coalition) Member 
PJM Member 
Kentucky Solar Industry Association (KYSIA) Member 
 

 
 

Operating Solar Projects Developed, Constructed and Financed by CSE  
in North Carolina (Total 4.3MWdc) 

NC State University Department of Energy Demonstration/Wake (Oct '07, 75.6kw)* 

North Carolina Zoo/Randolph (Nov '07, 104kw) 

EM Johnson Water Treatment Plant/Wake (Nov '09, 255kw) 

Person County I/Person (Aug '09, 650kw) 

Person County Airport/Person (Aug '12, 3MW) 

Timberlake/Person (Aug '12, 250kw) 

Solar Projects Developed by CSE in Virginia & North Carolina (Total 306MWdc) 

Bluestone (Mecklenburg County Virginia, 65MW) Sunnybrook (Halifax County Virginia, 65MW) 

Hawtree (Warren County NC, 85MW) Powells Creek (Halifax County Virginia, 91MW) 
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Turkey Creek Solar Fact Sheet 
 
Turkey Creek Solar is a new proposed solar energy facility planned to the West of Kentucky State Road 
39, outside of Lancaster, KY.  This 50MW facility will generate enough electricity to power 
approximately 12,500 homes.   
 
The solar technology used is photovoltaic, and the solar panels sit on racks that are up to 15 feet tall 
that rotate once per day on a North-South axis to track the sun throughout the day. There is no noise or 
emissions from the panels or the tracking system. The solar farm will be set back from property lines 
and a dense vegetative buffer will screen the facility from sight.  The footprint of the facility is 
approximately 320 acres. Grass will be maintained under the panels with minimal amounts of concrete 
or gravel used throughout the facility. 
 
The solar farm will pay significant county taxes over the course of the project lifetime, with little to no 
expenditure from the county.  The project will generate hundreds of construction jobs for 
approximately 1 year, as well as a handful of long-term maintenance and landscaping positions. The 
solar farm will not impact local electricity rates. 
 
Turkey Creek Solar will include a strip of native pollinator plantings in sections of the vegetative buffer.  
Info on the positive impacts of pollinators on nearby agricultural land will be available at the meeting.   
 
Real estate appraisers have completed many matched-pair analyses on homes adjacent to solar farms.  
These matched-pair analyses compare the value of homes before and after the construction of a solar 
farm, and show that the construction of a solar farm has no discernable impact on the sales price of 
surrounding homes.  A professional report from a Kentucky licensed appraiser detailing this analysis for 
Turkey Creek Solar will be available at the meetings, and copies are available on request. 
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REGENERATIVE ENERGYTM IS SILICON RANCH’S HOLISTIC 
APPROACH TO UTILITY-SCALE POWER PLANT DESIGN, 

CONSTRUCTION, AND OPERATIONS
We’re establishing the solar industry’s best management practices for how 
solar power plants interact with the local environment and communities where 
they’re sited.
Each of our projects complies with local regulations on screening 
requirements, vegetation management, and erosion control.
We build customized, holistic, long-term vegetation management strategies 
based on each site’s unique environmental conditions. These typically consist 
of an integrated management approach to meet the solar industry’s 
vegetation management performance specifications.

Regenerative EnergyTM came to be thanks to people committed to being 
good neighbors. Good neighbors to people and to natural resources, locally 
and globally.

When regenerative rancher Will Harris of White Oak Pastures learned that 
Silicon Ranch would be building a solar farm next to his family farm in Bluffton, 
Georgia, he invited his new neighbors to visit. And during the visit, Will and the 
company’s CEO discussed a novel concept: Will could use regenerative 
farming practices, including managed grazing of sheep, 
to holistically manage the vegetation on Silicon Ranch’s solar farm and keep 
the land in agricultural production.

And so, Regenerative EnergyTM was born -- a new, outcome-driven standard 
of excellence for the solar industry that harnesses the power of the sun and 
the power of regenerative agriculture to deliver clean solar electricity and 
much more: healthy soil and food, increased biodiversity, and revitalized rural 
communities. Now, Silicon Ranch is working to partner with regenerative 
ranchers and local farmers across the country to deliver Regenerative 
EnergyTM on its solar farms.

THE REGENERATIVE ENERGYTM STORY
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Silicon Ranch’s intent in Lancaster is to have our regenerative farmer 
partner deploy holistic farming practices on our land and train local 
farmers to help work the land. 

• Grow forage for grazing animals and restore native grasslands
• Manage grazing animals holistically 
• Provide pollinator habitat for bees and butterflies
• Provide wildlife environment
• Fertilize using exclusively waste from animals

Regenerative EnergyTM is a beautiful sight and it means good things for 
Lancaster. 

• Land under panels producing food instead of idle – local food 
available for local restaurants

• Job training and jobs for local farmers 
• Education and volunteer opportunities for students and other 

community members
• Stronger economy
• Healthy biologically active soil
• Improved water and air quality
• More resilient ecosystems
• Carbon from the atmosphere trapped in soil
• Enhanced biodiversity
• Good community public relations to attract new businesses

Regenerative EnergyTM

Everything is connected.

REGENERATIVE ENERGYTM IN LANCASTER
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WHAT IS REGENERATIVE ENERGY™? 
     
Regenerative Energy™ is a verified, third-party certified product that combines clean electricity generation with carbon 
sequestration, ecosystem restoration, and rural revitalization. A transformative new standard of excellence for the solar industry, 
Regenerative Energy™ aims to improve the way the solar industry manages land by normalizing regenerative agriculture practices 
on solar farm sites.

To deliver Regenerative Energy™, Silicon Ranch partners with renowned regenerative ranchers and local farmers, who deploy holistic 
farming practices on solar farms across the country.

Under these practices, adaptively-managed grazing animals, diverse native plants, pollinator habitat, and wildlife work together to 
revitalize degraded soils, enhance biodiversity and make ecosystems more resilient, improve watersheds, sequester carbon in the 
soil, and strengthen rural economies. 

Regenerative Energy™ is verified and certified by independent, trusted third-party entities using science-based, globally compliant 
standards developed through Silicon Ranch’s partnership with non-profit organization Restore the Earth Foundation.

Sequestered carbon Improved water quality Increased biodiversity Improved air quality

Established pollinator 
habitat

Improved animal
and human health

Local job creation Generational equity and
community resiliency

WHY REGENERATIVE ENERGY™? 
     
We offer Regenerative Energy™  because it’s the right thing for the world: clean electricity and a nature-based solution to climate 
change that will positively impact million acres of land and ecosystems over time and help meet the food demands of the future. 
Regenerative Energy™ keeps land in agricultural production—maximizing soil health and carbon storage—while building rural 
resilience and regenerative agriculture adoption.  The myriad quantifiable beneficial outcomes that Regenerative Energy™ offers will 
vary by project and local conditions:
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HOW DOES REGENERATIVE ENERGY™ REMOVE AND STORE CARBON?
     
Regenerative Energy™ leverages animal impact and the power of photosynthesis in plants to maximize removal of carbon dioxide 
from the atmosphere and its storage and long-term retention in the soils on solar land.

Contact the Regenerative Energy™ team at Silicon Ranch today.

Social icon

Circle
Only use blue and/or white.

For more details check out our
Brand Guidelines.

We invite you to partner with us in this holistic, inclusive, outcomes-based endeavor.

regenerativeenergy.org | 615-577-4786 | info@siliconranchcorp.com

HEALTHIER SOIL 

MORE AND 
LARGER 
PLANTS 

WITH 
LONGER 

ROOTS TO 
BE GRAZED 

MORE CARBON DIOXIDE 
REMOVED FROM THE 

ATMOSPHERE BY PLANTS 
THROUGH PHOTOSYNTHESIS

MORE 
CARBON 
STORED 

DEEPER IN 
THE SOIL

ADAPTIVE 
MANAGED 
GRAZING

PHOTOSYNTHESIS AND CARBON REMOVAL

Adaptive managed grazing stimulates and improves 
growth of perennial grasses with extensive root systems. 
Through photosynthesis, these grasses and other plants 
found in the grassland remove carbon dioxide from the 
atmosphere, convert it to sugars, and store it in plant 
leaves, stems, and root systems.

CARBON STORAGE AND RETENTION

After grazing, some of the below-ground roots die back, allowing new leaves aboveground to grow and continue photosynthesizing. 
These roots decompose deep in the soil, where some of their carbon content is stored long-term. While the amount of carbon 
stored in the soil fluctuates daily, seasonally, and annually, research shows that proper grassland management through managed 
grazing can increase long-term carbon storage and retention in soils. 

ANIMAL IMPACT

Regenerative Energy™ restores functioning grassland ecosystems using adaptive managed grazing of livestock, which can include 
sheep, cattle, and poultry. As the livestock graze, they trample manure, urine, and old plant matter into the earth. The plant matter 
decomposes, and together with the manure and urine, it fertilizes and rejuvenates the soil. By controlling the timing, intensity, 
and frequency of grazing events to mimic the natural relationship between native grasslands and large herds of grazing animals, 
managed grazing improves soil health and increases the cycling of nutrients, carbon, water and energy.

Powered by Silicon Ranch
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SOLAR FARM: Turkey Creek Solar

SITE ADDRESS: Garrard County, KY

PREPARED FOR: Carolina Solar Energy

PROJECT NUMBER: 115025.16

DATE: 3-Dec-19 221 Providence Road

Chapel Hill, NC 27514

(919) 929-0481

Assumtions: System Size Conversion Factor: 10

50.0 MW   AC

-- Tracker Racking 65 MW   DC

-- Poly Modules 400 W 1.30 DC/AC Ratio

-- Dual Inverters

Summary:

ITEM QUANTITY UNIT

SALVAGE UNIT 

COST

TOTAL SALVAGE 

VALUE

REMOVAL 

UNIT COST

TOTAL COST TO 

REMOVE/RESTORE

NET 

GAIN/LOSS COMMENTS

Wire (Copper) 396,683 LB $2.66 $1,053,504.30 $0.20 $79,336.52 $974,167.78 See Note 1

Wire (Aluminum) 10,879 LB $0.81 $8,828.39 $0.20 $2,175.88 $6,652.51 See Note 1

Racking System 7,561,000 LB $0.13 $956,862.86 $0.08 $604,880.00 $351,982.86 See Note 2

Solar Modules ( Crystalline) 162,500 EA $4.00 $650,000.00 $2.00 $325,000.00 $325,000.00 See Note 3*

Inverters 20,615 LB of Metal $0.91 $18,684.80 $2,250.00 $22,500.00 -$3,815.20 See Note 4

Transformers 25,000 kVA $5.00 $125,000.00 $5,000.00 $50,000.00 $75,000.00 See Note 5

Concrete Pad 10 EA $0.00 $0.00 $1,500.00 $15,000.00 -$15,000.00 See Note 6

6' Chain Link Fencing 240,800 LB $0.04 $9,632.00 $3.50 $196,000.00 -$186,368.00 See Note 7

Substation 1 EA $17,000.00 $17,000.00 $85,000.00 $85,000.00 -$68,000.00 See Note 8

Battery Storage System (NOT APPLICABLE) 0 EA $2,000.00 $0.00 $15,000.00 $0.00 $0.00 See Note 9

Land Restoration 400 AC $0.00 $0.00 $500.00 $200,000.00 -$199,500.00 See Note 10

Erosion Control 400 AC $0.00 $0.00 $2,000.00 $800,000.00 -$800,000.00 See Note 11

TOTAL $2,839,512.36 $2,379,892.40 $460,119.95

Notes:

1. Wire

Length LBs/1000 FT Total LBs

MV - 1/0 AWG (Copper) 26,600 363.013 9,656

MV - 1/3 (AL) 26,600 409 10,879

AC output (Copper) 66,900 99.181 6,635

DC output (Copper) 5,750,000 66.155 380,391

Total Copper 396,683

Total Aluminium 10,879

Cost to Remove: $0.20 per pound

2. Racking System

Racks: 2300

Posts (10' W6x9) per rack: 13

Total Posts: 29,900

Total post weight (LBS): 2,691,000

Total Racking Weight (LBS): 4,870,000

Total Structure Weight: 7,561,000

Cost to Remove Racking System: $0.10 per pound

PRELIMINARY OPINION OF PROBABLE COST FOR SOLAR FARM DECOMMISSIONING 

Excavate to cable depth at one end of trench. Use tractor or other equipment 

to remove all wiring and conduits in common trench. 

Racking frame: Cut legs and cross beams to appropriate size and transport to 

staging area.  Racking Posts: Remove via post-puller and transport to staging area. 

Haul all removed pieces of racking system to recycle center via flatbed.
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3. Solar Modules

Cost to Remove Modules: $2.00 Per module

Salvage Value : $0.01 Per Watt

4. Inverters

Total LBS $/LB

Number of Inverters: 10 41,230

Weight Per Inverter (LBS): 4123

% Steel: 20% 8,246 $0.13

% Aluminum: 20% 8,246 $0.81

% Copper: 10% 4,123 $2.66

Total: 20,615 $0.91

Cost to Remove Inverters $2,250 Each

5. Transformers

Total Transformers: 10

Transformer: 2,500 kVA

Total kVA: 25,000

Value: $5/kVA

Cost to Remove Transformer: $5,000

6. Concrete Pad

Cost to remove pad: $1,500

7. Chain Link Fencing

Fencing: Post weight = 16800 lbs

Total LF on Project: 56,000 Fence Weight = 224000 lbs

Total Weight: 240,800 lbs

Cost to remove fencing: $3.50 LF

8. Substation & Substation Equipment

Cost to Remove: $85,000

Salvage Value: 20% of Cost to Remove

9. Battery Storage System

10. Land Restoration

Cost to restore: $500 Acre

11. Erosion Control

Cost : $2,000 Acre

Hand remove modules and place on pallets. Transport pallets to Module 

recycle center. Assumed salvage value for crystalline modules.

Removal by crane onto flatbed with no dissasembly. Haul to recycle center. 

Removal by crane onto flatbed with no dissasembly. Haul to recycle 

center. Oil removal performed by recycle center.

Assumed (1) 100 SF precast pad per transfomer and battery system. Remove precast concrete pad 

via excavator onto flatbed. Haul to recycle center. Assumed $45 fee per load  at recycle center.

Assumed 1 post per 10 LF. Assumed post weight of 3 lbs. Machine roll fence fabric, 

remove posts via post-puller. Transport removed fencing matierials to recycle center. 

Remove equipment via crane onto flatbed. Haul to recycle center. 

Remove substation fencing via fence-roller and remove posts via 

post-puller. Haul to recycle center. Assumed salvage value. 

Not applicable

Includes: removal of gravel access drives via skid-steer and haul off site; Re-

seeding of disturbed areas via atv drill-seeder at 5lbs per acre, stablized with 

Install perimeter erosion control measures (assumes sediment basins will not be 

required) before decommissioning begins and remove erosion control measures 

following decommissioning. Includes erosion control permitting. 
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Scrap Metal Unit Pricing 

1 Tonne = 2204.62 LBs

Price Conversion:

$/LB

Metal

Aluminium: 0.81

Copper: 2.66

Steel: 0.13

279.00

5,855.00

1,789.00
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6/1/2020 Can Solar Energy Save the Bees? - Renewable Energy World

https://www.renewableenergyworld.com/2018/08/13/can-solar-energy-save-the-bees/#gref 1/9

C o m m u n i t y  S o l a r ,  D E R ,  U t i l i t y  S c a l e

Can Solar Energy Save the Bees?
8.13.18
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By Greer Russell, Agonne National Laborary

In response to the population decline of pollinating insects, such as wild bees and monarch

butterflies, researchers at the U.S. Department of Energy’s (DOE) Argonne National Laboratory are

investigating ways to use “pollinator-friendly solar power.”

By studying solar energy facilities with pollinator habitats on site, researchers hope to rehabilitate

pollinator populations that play a crucial role in the national and global agricultural industries.

Loss of such species could devastate crop production, costs and nutrition on a global scale.

Though small, insects are at least partially responsible for pollinating nearly 75 percent of all

crops world-wide consumed by humans in their daily diet. As man-made environmental stressors

– including pesticides and land development – have increased, insect pollinators have lost

habitats and species have declined signi�cantly.

However, a team of Argonne researchers has been examining the potential bene�ts of

establishing pollinator habitat at utility-scale solar energy (USSE) facilities to conserve pollinators

and restore the ecosystem they provide. Looking at over 2,800 existing and planned USSE

facilities in the contiguous United States, researchers in Argonne’s Environmental Science (EVS)

division have found that the area around solar panels could provide an ideal location for the

plants that attract pollinators.

Pollinator Map

Often �lled with gravel or turf grass, this land otherwise goes unused. Research has shown that in

some locations these grounds offer a perfect place to establish native plant species, such as

prairie grass or wildflowers, which are prevalent pollinator habitats, in hopes of encouraging

steady population growth.
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Helping to conserve declining pollinator populations, EVS researchers Lee Walston, Heidi

Hartmann, Shruti Khadka Mishra and Ihor Hlohowskyj, along with National Renewable Energy

Laboratory researchers James McCall and Jordan Macknick believe that growing pollinator

habitat around solar sites will also help improve the sustainability of solar energy development in

agricultural regions. By increasing the ability of pollinators to pollinate adjacent agricultural �elds,

solar-sited pollinator habitat may boost farmer’s crop yields and make solar farms a more

welcome neighbor to agricultural farms.

The researchers examined whether solar-sited pollinator habitat could bene�t agriculture in a

recent study published in Environmental Science & Technology. The study found over 3,500

square kilometers of agricultural land near existing and planned USSE facilities that could bene�t.

Walston believes this method of rehabilitation could help reinstate the declining pollinator

population with few subsequent side effects.

“Solar-sited pollinator habitat can help optimize the land-use ef�ciency of solar energy

developments, while not compromising solar panel ef�ciency,” he said.

“We’re also looking into whether the high upfront costs for seed mixes and establishing the

pollinator habitats will be offset by lower facility maintenance costs,” added Hartmann.

This — along with widening appreciation among community members and local governments for

the pollinators’ role in agricultural production – may persuade solar developers to make the

switch.

RENEWABLE ENERGY WORLD  

Putting the 'Farm' Back in Solar Farms -
Renewable Energy World
Minnesota will be included in a study to help federal researchers test

the potential of pollinator-friendly habitat and fruit and vegetable

crops around solar arrays. The National Renewable Energy

Laboratory (NREL) will plant vegetation this year at three Minnesota

solar installations owned by Enel Green Power.

Read the article on renewableenergyworld.com >
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Walston and Hartmann looked at three example crop types to measure the agricultural bene�ts of

increased pollinator habitat. These crops – soybeans, almonds and cranberries – depend on

insect pollinators for their annual crop yields. If all existing and planned solar facilities near these

crop types included pollinator habitat and increased yield by just one percent, crop values could

rise $1.75 million, $4 million and $233,000 for soybeans, almonds and cranberries, respectively.

Walston and Hartmann’s research is the �rst to quantitatively support agricultural bene�ts of

adding pollinator habitat at solar facilities. Next, said Hartmann, the team will begin �eldwork

that measures the type and numbers of native pollinators in areas surrounding USSE facilities.

This study provides even more opportunities for investigating the environmental bene�ts of

pollinator habitat, such as water conservation, land management and carbon dioxide reduction.

With more states recognizing the need to address pollinator population declines through

legislation, more solar facilities are making the switch to pollinator-friendly areas. Argonne’s very

own state of Illinois recently passed a “Pollinator-Friendly Solar Energy Bill” at the end of May,

joining states like Maryland and Minnesota, which have made similar legislative progress toward a

more “landscape compatible” future.

The publication is titled “Examining the Potential for Agricultural Bene�ts of Pollinator Habitat at

Utility-Scale Solar Facilities in the United States.”

The research was funded by the U.S. Department of Energy Solar Energy Technologies Of�ce

within the Of�ce of Energy Ef�ciency and Renewable Energy.

More
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