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A comprehensive proposal for a solar installation at the nonprofit Project Roots community garden to promote sustainable water and energy resource practices.
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Statement of need:
The goal of Project Roots is to provide high-quality fresh food and other essentials to low-income communities, the homeless, and anyone fighting food insecurity, as well as educate children and their families on how to live a healthier and more sustainable lifestyle. They accomplish this by relying on community volunteers and other organizations with similar goals. The solar pergola project is necessary for Project Roots to advance their goals because it would provide them with a more efficient watering system, thereby allowing them to divert volunteer efforts away from watering towards planting and maintaining crops. Additionally, the solar energy created would power batteries that could charge farming equipment, allowing Project Roots to make steps toward becoming self-sufficient.
Project rationale:
Improvement in campus engagement and beautification, as well as providing numerous learning opportunities for the underserved and individuals interested in the incorporation of solar energy in community gardening.
Abstract:
This proposal demonstrates the purpose and benefits of the installation of an agrivoltaics system at the Project Roots community garden. Project Roots is a non-profit community garden that promotes healthy lifestyles, especially in lower-income communities. The garden has had success in the past, including multiple children- and volunteer-run projects, wellness projects, and community outreach. Agrivoltaics is a farming technique that maximizes the use of farmland, utilizing solar panels to provide shade and cover for the crop, preserving water from perspiration as well as obtaining solar energy.
To complete this project, Project Roots would need roughly $15,000. The grant will allow Project Roots to have a renewable energy source, resulting in financial benefits. An agrivoltaics system will also provide a source of shade for the crops, encouraging better crop yield and health in the intense Arizona sun. Overall, the development of an agrivoltaics system at Project Roots will allow them to expand both financially and physically, assisting them in meeting their mission of providing and encouraging a healthy diet to the community.
Mission statement:

	“Project Roots nourishes and educates communities in need by promoting a healthier, natural, and more sustainable way of urban living.”


[bookmark: _k5m0nrgv63r8]
[bookmark: _5t6kwconyz3]Community benefits:
· Promoting sustainable horticulture opportunities, including education on horticulture practices specific to the South Phoenix area, that are accessible to community members and students in the area. 
· Utilizing an unused public lot to grow crops for the community.
· Providing interdisciplinary learning opportunities about solar energy for projects, demonstrations, installations, and collaborations. 
· Implementing solar power into Project Roots’ community garden would allow them to become more self-sufficient and lower their carbon footprint.
[bookmark: _x3errmxi2yyq]Narrative:
	This proposal seeks to inform Project Roots of the information needed to implement a solar structure for their community farm located in South Phoenix, Arizona. Project Roots is a 501(c)(3) nonprofit organization that focuses on “ways to educate the community about growing their own food through various educational programs” (Project Roots website). They aim to help people struggling with food insecurity get the food they need to nourish themselves, thereby increasing material equity in their neighborhood. Project Roots has numerous programs that serve the greater Phoenix community as well, such as their CSA box project and volunteer gardening opportunities. Our team, a group of University of Arizona Liverman Scholars, have partnered with Project Roots to assist them in working towards getting a solar energy structure built at their South Phoenix community garden.
	Community gardens provide many benefits to the surrounding community. They are a great way to educate people about how much effort it takes to produce the food we eat as well as how to grow it for themselves. They also help cultivate relationships between people by bringing together individuals that may not have otherwise met. One of the principal benefits of community gardens is that they often allow unique individuals with different backgrounds and viewpoints to interact. Volunteering at one can be a superb way to expand your social network while also gaining fundamental gardening skills. Project Roots is heavily focused on using community gardening to provide underprivileged people and neighborhoods with the food and nutrients they need to thrive.
Southern Arizona is extremely arid, which can add challenge and complexity. Water is a precious resource in the desert, and conserving it is crucial. The intense summer heat makes working outside during much of the year difficult. A complexity specific to Project Roots is that they do not currently have an energy source on-site that could allow for automatic irrigation and coolers. When our team first connected with the Executive Director of Project Roots, Dionne Washington, she mentioned the possibility of building a solar pergola over a portion of the community garden. We were inspired by her vision, and wanted to help in any way we could.

Dionne graciously gave us a tour of the garden in October of this year, and we were astonished by the effort and passion that has been put into developing this community space. Dionne had previously received a grant that allowed Project Roots to build a shade structure over part of the garden and was curious if there was potential to add solar panels to the structure as a way to have energy available on-site as well as increase crop efficiency. This agricultural system is known as agrivoltaics.
	The idea of incorporating agrivoltaics at Project Roots had us intrigued, and Dionne said it would be helpful for the organization if we could aid in the next steps with this effort. Project Roots needed to determine how feasible a solar structure would be and who could help them design and build it. This led us to establish two core goals: 1) Connect Dionne with an expert on agrivoltaics and an engineering company that has experience building solar structures and 2) Provide Dionne with information that could help her obtain funding for the project.
	For the first goal, we contacted Dr. Michelle Jordan, an associate professor at Arizona State University that has experience with agrivoltaics, to ask about the feasibility of the project. Dr. Jordan played a key role in getting a solar structure constructed at the Global Academy of Phoenix. She was kind enough to meet with us and provide us with examples of the projects she had worked on, such as the one mentioned above, as well as mentioned an engineering company that we could contact called Veregy. We then met with Dionne to show her examples of structures that may be feasible at Project Roots. One design stood out to her (figure 2). Veregy helped design this model and built the final structure at the Global Academy of Phoenix, so we reached out to one of their Senior Project Managers for information on the needed budget and materials. For the second goal, we decided to develop a grant proposal that Dionne could use to gain funding for the project. The key elements of the grant proposal are a statement of need, an abstract, a mission statement, a list of benefits, a narrative of the process, and a budget.
	Beginning with a visit to the Project Roots community garden in early October 2022, to now developing a grant proposal that the nonprofit can leverage to secure future funding to support the creation of a solar structure at the garden, we are thankful to have had this opportunity to collaborate with Project Roots and Dr. Michelle Jordan. We are also grateful for Veregy providing the technical information necessary to embark on a project like this. It will be immensely helpful for Project Roots. Moving forward, we plan to maintain contact with Project Roots and Dr. Michelle Jordan and look forward to seeing the design (fig. 2) come to fruition.
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[bookmark: _v951ndkdr8e0]Budget:
Solar Components								  $2,267.00
Electrical Components 								  $1,051.87
Structural Components								  $7,530.88
Water Storage and DC-Direct Pumps and Connectors		     $729.31
Site Preparation, Transportation, and Installation			  $1,000.00
Design and Fabrication 							  $2,050.00
	



Total											$14,299.75
Note: A more detailed budget sheet can be found on page eight.
[bookmark: _fqkkyehz5ayi]Design:
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Fig. 2: Model of the solar structure to be constructed at Project Roots.
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AgriPV System - Balance of Materials and

JIT (Just-in-Time), LAB (Labor), ORD (ORDERED), REC (Received)
V&O (Verify & Order), WL (Wish List)

$14,209.75

Total

[ty [category Item Description ‘Soume Unit Price |Cost lead  |Notes
Time
1 Component Charge Controller  EPEVER Tracer 5415AN EPEver $210.00 $210.00 |3-weeks |2Cecheme curient 1250w mox 150Vec mar
Regulator/dp/BOB1RP5Z4V/ - 3
1 Component Inverter 1P500-21 24 Inverter EPEver $117.00 $117.00  3-weeks 500w max, 24v
https://www.amazon.com/EPEVER-Inverter-Power-Converter-
Display/dp/BO83W8YZRV/?th=1
2 Component Battery 1kWh 18350 Lithium lon Battery Higher Wire Inc. |$440.00  $880.00  6-weeks |Higher Wire PN HW070350408, 24v 40Ah new lithium cells
7548P configuration, includes  (Trevor Warren)
BMS |
4 Component Solar Module DONATED 72-cell Solar Module, Donated 50.00 $0.00 ur Jinko JKM305P-72, as donated by ASU; Imp 8.3a, Isc 8.91a, Voc
305WDC (4-total) 45.6v, Vmp 36.8v
4 Component PV Mount TAMARACK SOLAR HORIZONTAL altE $250.00  $1,000.00 JIT i ;;:.;melnn':mm; o n:e"m D:n“-: islons ;up:‘.}"e‘ M:n;; -solar:
POLE MOUNT 1 MODULE -1 jpanels/tamarack-soar horzontal pole mounts p41539/TAMUNLPGRIIEL
POLE
30 |Component Solar Module Ex. Multi-Contact 15' MC4. alte 52.00 $60.00 ur Per ft qty. Est @ $2/ft altE cheaper. See https://www.altestore.
Connectors Connector Extension #10 AWG com/store/cables-wiring/solar-panel-wiring/multi-contact-15-
mc4-connector-extension-10-awg-p9056/
Component Total $ 2,267.00 C
1 [Electrical Inverter Breaker _ 32A 250VDC Din Rail Mount __ Amazon 51278 $12.78 T not needed
Combiner $150.00
1 Misc Electrical | | $100.00
1 Electrical PV Input Breaker 50 Amp 2-Pole 250VDC Din Rail |Amazon $19.37 $19.37 4T not needed
Mount
1 Electrical Battery Main 63 Amp 250VDC Din Rail Mount  Amazon $1278 $12.78 T not needed
Breaker | |
1 Electrical Charge Controller |63 Amp 250VDC Din Rail Mount  Amazon $12.78 $12.78 T
Breaker
1 Electrical DC Load Breaker 10 Amp 250VDC Din Rail Mount | Amazon $1278 $12.78T
1 Electrical DIN Rail, Pair 'to mount breakers and |Amazon $9.99 $9.99 T
components
1 Electrical Wiring accessory  1/2 Inch 2 Hole Strain Relief  Amazon $16.99 $16.99 T
with Lock Nut |
2 [Electrical Busbar 1in 6 out DIN Rail Terminal Amazon $12.99 $25.98 T
Distribution Block |
1 Electrical Flex conduit To sheath conductors coming  Veregy $15.00 $0.00 1T
from panel
1 Electrical Small gauge, 8D Veregy $50.00 $0.00 1T
colorful wiring and
decorative micro
connectors on
power board
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AgriPV System - Balance of Materials and

JIT (Just-in-Time), LAB (Labor), ORD (ORDERED), REC (Received)
V&O (Verify & Order), WL (Wish List)

$14,299.75 Total

Qty [category Item Description ‘Sonme Unit Price ‘Cost Lead ‘Nms
[Time
1 Electrical Cooling fan 80x80mm Amazon $12.98 $12.98 JIT
2 Electrical Fan grille Mouser $12.00 $24.00 4T
1 Electrical Fan controller Electronic temperature fan Amazon $16.99 $16.99 JIT
controller
1 Electrical GFCl outlet GFCI Outlet 20 Amp, UL Listed, Amazon $12.99 $12.99 JIT
Tamper-Resistant, Weather
Resistant Receptacle
1 Electrical Outdoor outlet Hubbell Bell MX1050Z 1-Gang ~ Amazon $4.23 $4.23IT
cover Weatherproof Universal Metal
Flip Cover, Vertical/Horizontal
12-in-1, Bronze
1 Electrical extension cord Amazon Basics 6-Foot Extension  Amazon $8.99 $8.99IT inverter to outside electrical socket
Cord - 13 Amps, 125V - Black
1 Electrical Enclosure Yuco YC-24X24X12-UL-FE Fully  Amazon $445.54 $445.54 )IT inverter to outside electrical socket
Enclosed (No Gland Plate) IP66
Enclosure, UL Certified, Nema 4,
16 Gauge, Single Door Hinge
Cover, Wall-Mount, Galvanized
Backplate (24 x 24 x 12)
1 Electrical Enclosure lock set  Yuco YC-EL-2-KF Universal Amazon $21.83 $21.83 T inverter to outside electrical socket
Enclosure Lock with 2 Keys Flush
2 Electrical Enclosure Brackets PMKG-424 v gekesom $65.44 $130.87 it/ ke com/enproduct/detalntegra-encosures PMIG:224/1 36351907
POLE MOUNT KIT 24" WIDE 0 fes8utm_sourc medi t =sh Product_fio
ENCLOSURE mounting brakets 20Eclosures2CH20Racksfutm.term= ntent=Bx
20Acessoriesficid=CIOKCQiAV:2MBhDOARISAF/1D1cprKQMSIE
TYDKPZIwdiNODYaVBVIICIRGQeysPIUGIOVIaATOEALY.wB
Electrical Total $ 1,051.87 Complete
a Base 3'x3' 1/2" thick steel plate Thorson Keenan $2,550.12/STOCK
a Vertical Pipe 4" std pipe (4.5" OD), 7'1 15/16" Thorson Keenan $661.50 STOCK
length
2 Horizontal Pipe, 3" std pipe (3.5" OD), ~8'6" Thorson Keenan $698.67 STOCK
short length
2 Horizontal Pipe, 3" std pipe (3.5" OD), ~18" Thorson Keenan $0.00 included in $698.67 cost above
long length
Tee $541.22
Elbows $241.50
24 Gabion mesh 3'x3' panels, min 9 gauge Tractor Supply $523.00 5'x16' sheets, $78 ea (5 needed)
AR Hog Rings 15" galvanized gabion hog Bluestone Supply $124.00 2-Weeks | Link to Source
rings
1 Hog Ring Gun Snap-Ring Plier Hog Ring ool Amazon $425.87 2-Weeks  Link to source
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AgriPV System - Balance of Materials and $14,29975  Total
JIT (Just-in-Time), LAB (Labor), ORD (ORDERED), REC (Received) _ Component available at UES south office
V&O (Verify & Order), WL (Wish List)
Qty [category Item Description ‘Sonme Unit Price ‘Cnst Lead ‘um;
[Time
Lumbars $100.00
Top decking Trex $215.00
Hardware $50.00
Paint, sand, finish $75.00
Strapping for $100.00
Barrel
3 Gabion Rock 6" rock, 4.5 yards, 6 tons $200.00 $1,200.00 estimate
Structural Total $7,530.88
1 55 Gallon Water $22031 $229.31/N/A s s ntotankcom/ 130z lon-crn back veria water GankaSAS7077
Tank with
accessories
1 Fittings & Mount $200.00 $200.00 N/A 8D
(estimate)
1 DC-Direct Pumps & $300.00 $300.00 N/A 8D
Connectors
(ESTIMATE)
Water Storage & DC-Direct Pumps & Connectors $ 72931
Contingency $0.00 $1,000.00 For unforeseen
Project Matt Shannon, Scott Conner 50.00 $0.00 Veregy donated
Management
Pre-Fabrication  Edwardo Gaspar $0.00 $0.00 Veregy donated
Procurement Troy Wilson $0.00 $0.00 Veregy donated
Storage $0.00 $0.00 Veregy donated
Vehicles $0.00 $0.00 Veregy donated
1 Labor Transport, logistics $0.00 $0.00 N/A Full pre-assembly, Test
1 Labor Site Preparation $0.00 $0.00 N/A Site Preparation
1 Labor Complete $0.00 $0.00 N/A Installation and Commissioning, food, project management
Installation
Owner training 50.00 50.00
Site Prep, t& tion $ 1,000.00
1 Marketing Labels (and Labels for components Online $100.00 $100.00 2-weeks
attachments)
1 Marketing Plaque (and Main Signage Signs.com $300.00 $300.00 2-weeks
attachments)
Marketing Total $  400.00
1 Design and Structural James Lane $1,250.00
Fabrication Engineering
Architectural Elias Flake $0.00
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AgriPV System - Balance of Materials and

JIT (Just-in-Time), LAB (Labor), ORD (ORDERED), REC (Received)
V&O (Verify & Order), WL (Wish List)

$14,299.75 Total

Qty [category Item Description ‘Snnme Unit Price ‘Cnst Lead ‘um;
[Time
Electrical Don Witt $800.00
Engineering
1 Designand Fabrication Veregy $0.00 TBD
Fabrication
Design and Fabrication Total $2,050.00
Spent $4,711.00
Remaining $9,588.75
Grand Total

$14,299.75





image1.png




