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Land should never
be used exclusively
for solar power
production.
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Maximum root
depth 3-6 inches

, & Forbs
A\ ] Common root depth
4-6 feet

Photo credit: Matt Lamphere

Solar Site Management for Soil, Storm Water, and Pollinator Benefits Rob Davis, Fresh Energy
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Agrivoltaic projects have two key features

* Production of a marketable * Intentional design of the solar
agricultural product throughout the arrays, done in consultation with
full life of the solar array in farmers or other experts, to ensure
accordance with a farm plan that that these systems are constructed,
details crop rotations, fallow periods, installed, and operated so that land
efc. within the array is suitable for

agricultural production.
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Traditional utility-scale configurations
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 Cropping systems refer to the combination of:
* The type of crop planted
 Growing and management methods

 The sequence of crops previously planted on the
same land

* Livestock systems refer to production practices
that consider and utilize animal, plant, and soil
characteristics within an environmental
framework.

« Effective systems are crucial for food security,
environmental sustainability, and economic
viability in agriculture.

 Of necessity, systems interact with farm
resources, other farm enterprises, and
available technology.

ack Werner NREL
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Agrivoltaics

» Example of a solar
site that
Incorporates
rotational grazing
as part of an
overall vegetative

maintenance plan.

Video credit: Charles Gould
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Factors to consider

* By 2035, 50% of the world’s
electricity production will come from
solar.

 People who live three miles or less
from an agrivoltaic site are 7x more

likely to support solar.
* Lead with agriculture!

Rand, J. et al. (2024) Perceptions of Large-Scale Solar Project Neighbors: Results from a
National Survey. Lawrence Berkeley National Laboratory, Berkeley, CA. https://live-lbl-
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Implement a company-wide
paradigm shift.
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Get to know the farming
community and agricultural
commodity groups.

Hire an agronomist.

Work with universities to
answer agrivoltaic
guestions.

Extension

: Charles Gould
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Assessinfg Readiness and Needs of Michigan Sheep Producers to
a

Graze Solar Sites
General attitude towards solar grazing Motivation for grazing solar sites
Attitude “ A Ranking (1=most important,
4=least important)

ot R EEERERRN
Somewhat support 19 30 LD
Strongly oppose 3 S Additional income 19 16 5 3
Somewhat oppose 2 3 Land access 14 16 12 1
Total 64 100 _ _

Environmental benefits 9 11 23 0

Other (No recorded responses) 1 0 3 39
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» Genesee County sheep producer
grazed.

* 156-acre Wexford County solar site (2x)
« 174-acre Calhoun County solar site (1x)

* Flock expansion
» 12/24 - 200 ewes
» 7/25-479 ewes and lambs
 Currently — 1,100 ewes and lambs

 Changed his business plan to solely
focus on solar grazing.
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Photo credit: Charles Gould
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Elevated racking system at Grafton Solar (MA) to accommodate specialty crops and cattle.
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Examples of crops that can be grown around solar arrays

 Greens (lettuce, spinach, kale, Swiss chard)
» Brassicas (broccoli, cauliflower, cabbage, Brussel sprouts)

* Root crops (carrots, rutabaga, beets, radishes, potatoes,
garlic)

* Herbs (parsley, mint, coriander, basil, cilantro)

» Berries (strawberries, blueberries, gooseberries)

* Peas, bush beans, peppers, tomatoes, leeks, onions
* Field crops (alfalfa, small grains, mustards)

» Flower seed production

» Fruittrees

» Hops

S - AN R A
Photo credit: Charles Gould Photo credit: Charles Gould
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Agrivoltaics

Vertical bifacial panel reduces snow
and dust accumulation.

Provides two output peaks during
the day, with the second peak
aligned to peak electricity demand.

Khan, M., Hanna, A., Sun, X., and Alam, M. (2017). Vertical Bifacial Solar Farms: Physics, Design, and
Global Optimization. Applied Energy. 206. 10.1016/j.apenergy.2017.08.042.
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Co-locating solar and agricultural could yield several significant
benefits to multiple ecosystem services

 Water: maximizing the efficiency of water
used for plant irrigation by decreasing
evaporation from soil and transpiration
from crop canopies.

 Crops: preventing depression in
photosynthesis due to heat and light
stress, thus allowing for greater carbon
uptake for growth and reproduction.

 Energy: transpirational cooling from the
understorey crops lowering temperatures
on the underside of the panels, which
could improve PV efficiency.

Photo credit: AgriSolar Clearinghouse

MICHIGAN STATE
UNIVERSITY

Extension




Agrivoltaic-related Projects

 BAE Capstone Project

 Growing REstorative A Xroenergy Landscapes
(REAL) to Strengthen Agriculture, Energy, and
Rural Communities Project

» How is solar enerqgy affecting the landscape and
surrounding communities today?

* How can we fuse knowledge, practice, and community

engagement to help the US build a stronger, more
productive, and more resilient agroenergy landscape?

* Renewable Ener S/tlng through Technical
Engagement and Planning (R-STEP) Project

* The Renewable Enerqy Academy is a one-stop-shop
for large-scale renewable energy in Michigan, hosting

a hub for resources, tools, and experts in the field and
providing no-cost technical assistance to communities.
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https://www.michigan.gov/egle/about/organization/materials-management/energy/renewable-energy/renewable-energy-academy

* Land under solar arrays can be used to
grow crops, graze livestock, and
support pollinating insects.

* Implementing agrivoltaics in a solar
project begins early in the planning
process.

« Sheep producers have successfully
grazed solar sites in Michigan.

* The paradigm shift is reimaging food

production and energy generation
systems.
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MSU is an affirmative-action,
equal-opportunity employer.
Michigan State University
Extension programs and
materials are open to all
without regard to race, color,
national origin, sex, gender,
gender 1dentity, religion, age,
height, weight, disability,
political beliefs, sexual
orientation, marital status,
family status or veteran status.

USDA
=l United States Department of Agriculture

* %k ok ok k k ok k ok ok ok ok ok ko k k k ko ok ok ok

n accordance with Federal law and U.S. Department of

I Agriculture (USDA) civil rights regulations and policies, this
institution is prohibited from discriminating on the basis of race,

color, national origin, sex, age, disability, and reprisal or retaliation

for prior civil rights activity. (Not all prohibited bases apply to all

programs.)

Program information may be made available in languages other
than English. Persons with disabilities who require alternative
means of communication for program information (e.g., Braille,
large print, audiotape, and American Sign Language) should
contact the responsible State or local Agency that administers
the program or USDA's TARGET Center at (202) 720-2600 (voice
and TTY) or contact USDA through the Federal Relay Service at
(800) 877-8339

To file a program discrimination complaint, a complainant should
complete a Form AD-3027, USDA Program Discrimination
Complaint Form, which can be obtained online, at
www.usda.gov/sites/default/files/documents/usda-program-
discrimination-complaint-form.pdf, from any USDA office, by
calling (866) 632-9992, or by writing a letter addressed to USDA
The letter must contain the complainant's name, address,
telephone number, and a written description of the alleged
discriminatory action in sufficient detail to inform the Assistant
Secretary for Civil Rights (ASCR) about the nature and date of an
alleged civil rights violation. The completed AD-3027 form or
letter must be submitted to USDA by:

mail:

U.S. Department of Agriculture

Office of the Assistant Secretary for Civil Rights

1400 Independence Avenue, SW

Washington, D.C. 20250-9410; or

fax:
(833) 256-1665 or (202) 690-7442;

email:
program.intake@usda.gov.

This institution is an equal opportunity provider.

onforme a la ley federal y las politicas y regulaciones de
derechos civiles del Departamento de Agricultura de los
Estados Unidos (USDA), esta institucion tiene prohibido
discriminar por motivos de raza, color, origen nacional, sexo, edad,
discapacidad, venganza o represalia por actividades realizadas
en el pasado relacionadas con los derechos civiles (no todos los
principios de prohibicién aplican a todos los programas)

La informacion del programa puede estar disponible en otros
idiomas ademas del inglés. Las personas con discapacidades

que requieran medios de comunicacion alternativos para

obtener informacion sobre el programa (por ejemplo, Braille, letra
agrandada, grabacion de audio y lenguaje de sefias americano)
deben comunicarse con la agencia estatal o local responsable que
administra el programa o con el TARGET Center del USDA al (202)
720-2600 (voz y TTY) o comunicarse con el USDA a través del
Servicio Federal de Transmisién de Informacion al (800) 877-8339.

Para presentar una queja por discriminacion en el programa, el
reclamante debe completar un formulario AD-3027, Formulario de
queja por discriminacion del programa del USDA, que se puede
obtener en linea, en
www.usda.gov/sites/default/files/documents/usda-program-
discrimination-complaint-form.pdf, en cualquier oficina del USDA,
llamando al (866) 632-9992, o escribiendo una carta dirigida al
USDA. La carta debe contener el nombre, la direccion y el

numero de teléfono del reclamante, y una descripcion escrita de

la supuesta accion

discriminatoria con suficiente detalle para informar al Subsecretario
de Derechos Civiles (ASCR, por sus siglas en inglés) sobre la
naturaleza y la fecha de la presunta violacién de los derechos
civiles. La carta o el formulario AD-3027 completado debe enviarse
al USDA por medio de:

correo postal:

U.S. Department of Agriculture

Office of the Assistant Secretary for Civil Rights

1400 Independence Avenue, SW

Washington, D.C. 20250-9410; o°

fax:
(833) 256-1665 0 (202) 690-7442;

correo electrénico:
program.intake@usda.gov.




M. Charles Gould
Extension Bioenergy Educator

Michigan State University Extension
12220 Fillmore St., Suite 122

West Olive, MI 49460

(616) 834-2812 | gouldm@msu.edu

Michigan State University Bioenergy http://bioenergy.msu.edu/
MSU Extension www.msue.msu.edu
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