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I. EXECUTIVE SUMMARY

The world is entering a new era where food security, water conservation, climate adaptation,
energy independence, and sustainable agriculture are no longer optional — they are essential.
Rising populations, extreme weather events, shrinking farmland, soil degradation, and water
shortages require revolutionary farming solutions.

Historically Black Colleges and Universities (HBCUSs), through their agricultural legacy as 1890
Land-Grant Institutions, are uniquely positioned to lead the next agricultural revolution.

The HBCU Sustainable Agriculture Innovation Consortium (HSAIC) proposes a strategic
alliance between:

Florida A&M University (FAMU)
Alabama A&M University
Tuskegee University

Tennessee State University

YV V V V

A\

North Carolina Agricultural and Technical State University
to develop the next generation of:

Aquaponic farming systems

Hydroponic crop production

Controlled Environment Agriculture (CEA)
Renewable energy farming

Artificial intelligence farming systems

vVVVYVY VY VYV

Sustainable water recycling
» Community-based food ecosystems

The mission is to transform agriculture from a land-intensive industry into a technology-driven,
renewable, scalable food production system capable of feeding communities locally and globally.

II. VISION STATEMENT

“Creating the Greenwood Agricultural Revolution of the 21st Century.”

To establish an HBCU-led agricultural innovation ecosystem where science, faith, technology,
entrepreneurship, and community ownership merge to create sustainable food independence.

The consortium will develop:

Research — Technology — Workforce — Ownership — Global Deployment

III. WHY HBCUs MUST LEAD THE FUTURE OF AGRICULTURE

For more than a century, HBCU agricultural institutions have supported:
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Black farmers
Rural communities
Agricultural research
Extension programs
> Food production innovation
The next agricultural revolution moves from:

YV V V V

Traditional Model
Farmland — Soil — Weather Dependency — High Water Usage — Long Supply Chains
Future Model

Technology — Controlled Environment — Renewable Energy — Local Production —
Community Ownership

IV. THE CONSORTIUM STRUCTURE
A. HSAIC GOVERNANCE COUNCIL

To ensure accountability, collaboration, and long-term sustainability, the HBCU Sustainable
Agriculture Innovation Consortium (HSAIC) will be governed by a centralized HSAIC
Governance Council.

The Council will consist of:

One representative from each participating HBCU
One representative from HBCU, Inc.

One representative from A.G. Gaston Corporation
Industry and technology advisors

Government agency liaisons

VVVYVYYV

Faith-based and community representatives

The Governance Council will oversee:

Strategic planning and implementation

Research priorities and collaboration

Funding allocation and grant administration
Intellectual property and commercialization policies
Student engagement and workforce development

YVV VYVYYYV

Annual performance evaluations and reporting

Governance Council Responsibilities Include:
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> Conduct annual reviews of:
o Research accomplishments
Financial performance
Student participation
Community impact
Technology development
o Sustainability goals
> Establish Key Performance Indicators (KPIs).

o O O O

Measurements May Include:

Food production output

Water conservation results

Renewable energy savings

Research publications

Patents filed

Companies created

Jobs developed

Communities served

Publish an annual Consortium Impact Report.
Recommend improvements for future growth.
Maintain transparency with partners and stakeholders.

VVVVYVVYVYVYVYYVYYVY

Primary Objective:
To ensure measurable progress, continuous improvement, and accountability toward building the
world’s leading sustainable agricultural innovation network.

Governance Philosophy
The HSAIC Governance Council exists not only to manage programs but also to protect a vision.

A vision where:
> Science creates solutions.
> Innovation creates opportunity.
> Collaboration creates sustainability.
> Sustainability protects future generations.

B. HBCU CENTER OF EXCELLENCE MODEL
Each university specializes in a critical research area.

1. Florida A&M University

Center for Sustainable Crop Innovation & Controlled Environment Agriculture
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Research Focus:
Hydroponic Crop Development
FAMU leads:

Hydroponic crop development
Controlled environment agriculture
Specialty crop production

Plant biotechnology and genetics

YV V V V

Y

Urban agriculture
Food security research
> Climate-smart agriculture

A\

Example systems:

Vertical farming

Greenhouse hydroponics
Container farming

Rooftop agriculture

Precision nutrient management
Sustainable vegetable production

YV V V V V V

Vision: FAMU becomes the national leader in urban food production and controlled-
environment farming systems that increase yields while reducing land and water use.

2. Alabama A&M University

Center for Precision Agriculture & Smart Farming Technologies

Research Focus:
Artificial Intelligence + Automation Farming
Alabama A&M develops:

» Precision agriculture systems
Artificial intelligence for farming
Agricultural robotics

Drone technology

Remote sensing

YV V VY
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» Smart irrigation
» Data-driven crop management
Future farming systems:

» Al-controlled greenhouses
» Sensor networks

Autonomous equipment
Drone crop monitoring
Machine learning for yield prediction

>
>
>
» Digital farm management systems

Vision: Alabama A&M leads the development of intelligent farming technologies that maximize
productivity while reducing labor and resource inputs.

3. Tuskegee University

George Washington Carver Center for Regenerative Agriculture & Aquaponics Research
Focus:

Aquaponics & Regenerative Agriculture
Building upon the legacy of George Washington Carver:
Tuskegee leads:

» Aquaponics systems
Sustainable agriculture
Soil regeneration
Aquaculture production
Natural fertilizer research
Community food systems
Plant biotechnology

YVV VYVYYYVY
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Aquaponics cycle
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A SUSTAINABLE ECOSYSTEM
WORKING TOGETHER
NATURALLY

convert ammonia into nitrates. 5' Plants absorb the natural
Plants and microbes work nutrients in the water
together to clean the water. and grow strong.

; USES LESS WATER NATURAL & ORGANIC HEALTHY FISH f‘ BETTER FOR OUR PLANET
Up to 90% less water ‘ﬂ No chemicals, no harmful &PLANTS \@ A closed-loop system
- than traditional farming runoft, fully sustainable A balanced environment A&/ supports a greener

aroatos hewihier fod future for generations.

Vision: Tuskegee serves as the national model for regenerative agriculture by integrating fish
production, crop cultivation, and ecological sustainability while honoring Carver's pioneering
research.

4. Tennessee State University

Institute for Renewable Energy & Climate-Smart Agriculture
Research Focus: Energy Independent Farming

TSU develops renewable agricultural technologies including:
Solar Agriculture

» Greenhouse solar panels
» Solar irrigation pumps

> Battery storage

» Solar-powered grow lights
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Bioenergy & Alternative Energy

>
>
>
>

Agricultural waste conversion
Biomass utilization

Biofuel research
Climate-smart energy systems

Energy-efficient farming

>
>
>

Goal:

Sustainable irrigation
Net-zero greenhouse operations
Renewable-powered food production

The Net-Zero Energy Farm

5. North Carolina A&T State University

Center for Agricultural Engineering, Automation & Commercialization

Research Focus: Scaling Technology into Industry

NC A&T develops:

>

YV V VY

>

Agricultural engineering

Precision machinery

Manufacturing systems

Farm automation

Equipment design

Commercial agriculture technologies
Entrepreneurship and technology transfer

Creating:

A\

VVV VY

>

Smart farm equipment
Robotics integration
Prototype development
Patents

Startups

Agricultural entrepreneurs
Commercial farming models

Vision: Leveraging one of the nation's strongest engineering programs and the largest HBCU
agricultural college, NC A&T transforms research into scalable technologies, startups, and

industry partnerships.
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C. FLAGSHIP COLLABORATIVE RESEARCH INITIATIVES

While each institution serves as a Center of Excellence, the Consortium will also promote
interdisciplinary projects that leverage the strengths of every university.

Flagship Initiative: The Smart Sustainable Farm of the Future
Florida A&M University

» Controlled Environment Agriculture
» Hydroponics
» Plant Genetics

Alabama A&M University

» Artificial Intelligence
» Robotics

» Smart Sensors

» Precision Agriculture

Tuskegee University

» Aquaponics

» Regenerative Agriculture
» Aquaculture

» Natural Fertilizers

Tennessee State University

» Renewable Energy Systems
» Solar Agriculture
» Bioenergy
» Climate-Smart Farming
North Carolina A&T State University

» Agricultural Engineering
» Automation

» Commercialization

» Manufacturing Innovation
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Together, these institutions will design and deploy scalable agricultural systems that integrate

food production, renewable energy, artificial intelligence, and sustainable resource management.

V. FAITH-BASED AGRICULTURAL PARTNERSHIP MODEL

“The Kingdom Harvest Initiative”

Churches represent one of the largest underutilized community land networks in America.

Thousands of churches own:

>
>
>
>

>

Vacant acreage
Undeveloped land
Rural property

Parking expansion areas
Community facilities

The consortium will partner with churches to convert unused assets into Community Food
Innovation Hubs

MICRO FARM MODEL

Church Size: 1-5 Acres

Technology:

» Greenhouse hydroponics
» Small aquaponic systems
» Solar power

» Rainwater harvesting
Produces:

>
>
>

Vegetables
Herbs
Fish protein

Supports:

>

>
>
>

Food banks

Senior programs

Local markets

Youth entrepreneurship

MACRO FARM MODEL

Church/Community Land: 10-100+ Acres
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Creates: Agricultural Innovation Campuses
Features: Production

» Commercial greenhouses

> Fish production facilities

> Vertical farming buildings
Energy

> Solar farms

> Battery storage

> Microgrids
Water

> Rain capture reservoirs & cisterns

> Greywater recycling

> Smart irrigation
Education

> Agricultural classrooms

> Entrepreneurship centers

> Workforce training

VI. TECHNOLOGY INNOVATION PLATFORM

Smart Farm 4.0 System
Each farm becomes a living laboratory.
Artificial Intelligence monitors:
» Temperature
Humidity
Nutrients
Crop health
Fish conditions
Energy usage

vV V V V V

Internet of Things Sensors (IoT)
Sensors collect:

> Water quality

> PH levels

> Oxygen levels

> Plant growth

> Energy consumption
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Digital Agricultural Command Center
A shared HBCU database hub tracks:
> Best crop varieties
> Energy performance
> Production yields
> Water savings
> Financial performance

VII. WATER CONSERVATION STRATEGY

Water is the new oil.
The consortium develops Closed Loop Systems
Aquaponics:
> Recycles up to 90%+ water
> Reduces runoff
> Eliminates soil erosion
Rain Harvesting
Every facility incorporates:
> Roof collection
> Storage tanks
> Filtration systems
Smart Irrigation
Technology controls:
> Exact water delivery systems
> Moisture levels
> Conservation reporting

VIII. COMMERCIAL ECONOMIC DEVELOPMENT MODEL

The goal is not just growing food. The goal is creating an industry.
Revenue Opportunities
Food Production

Vegetables
Herbs
Fish

> Specialty crops
Technology

YV V V

> Patents
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> Licensing
> Equipment sales
Education

> Certificates
> Training programs
Employment

Create jobs:

Agricultural engineers
Greenhouse operators
Food scientists
Electricians

Data analysts
Entrepreneurs

YV V V V V V

VIII- INNOVATION & INTELLECTUAL PROPERTY STRATEGY

The Consortium is committed to transforming research discoveries into commercial
opportunities that strengthen local economies and create generational wealth.

The Innovation Strategy will promote:

» Joint research patents

Technology licensing agreements

Startup incubators

Faculty commercialization initiatives
Student-owned businesses

Public-private partnerships

» Technology transfer to underserved communities

YV VYVYY

Revenue generated through commercialization will support continued research, workforce
development, and entrepreneurial growth across participating institutions.

IX. STUDENT PIPELINE
“Seed to CEO Program”

Students participate from freshman year through graduation.
Year 1: Research Assistant

Year 2: Farm Technician

Year 3: Innovation Developer

Year 4: Entrepreneur/Owner
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Graduates leave with:

>

>
>
>

Degree

Certification

Business plan
Ownership opportunity

A. WORKFORCE DEVELOPMENT & ENTREPRENEURSHIP

The Consortium will prepare the next generation of agricultural leaders through experiential
learning, internships, and business development opportunities.

Year Five - HSAIC aims to achieve:

>
>
>
>
>

5,000 students trained through academic and workforce programs
1,000 paid internships and research assistantships

500 faculty and research collaborations

250 industry-recognized certifications awarded

100 student-led startup companies launched

Graduates will leave with the degree, experience, and entrepreneurial mindset needed to lead the
future of sustainable agriculture.

X. FUNDING STRATEGY

Potential Partners:

Government

United States Department of Agriculture
Programs:

>
>
>

1890 Capacity Building Grants
Rural Development
Climate Smart Agriculture

United States Department of Energy
Supports:

>
>
>

Renewable energy
Microgrids
Energy research

National Science Foundation
Supports:

>
>
>

Engineering
Al
STEM innovation

Private Industry
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Potential partnerships:
> Agricultural technology companies
> Renewable energy companies
> Grocery chains
> Food distributors
> Specialty Chefs & Ghost Kitchens

XI. FIVE YEAR IMPLEMENTATION ROADMAP

YEAR ONE
Research & Pilot Development
> Establish consortium agreement
> Select pilot campuses
> Build demonstration farms
> Secure funding
YEAR TWO
Community Deployment
Launch:
» 5 Universities
» 25 Churches
» 50 Student Researchers
YEAR THREE
Regional Expansion
Deploy: 100+ micro farms
Create: HBCU Agricultural Technology Network
YEAR FOUR
Global Expansion: Building upon the global legacy of Historically Black Colleges and
Universities, HSAIC will establish partnerships with institutions and organizations throughout
Africa and the Caribbean.
Key initiatives include:

» Student exchange programs
Faculty research collaborations
Agricultural technology transfer
Climate adaptation research
Sustainable food security initiatives
Entrepreneurship development
Joint innovation centers

YV VYV YV
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These partnerships will promote knowledge sharing while strengthening food security and
economic development on a global scale.

XII. MEASURABLE GOALS
By Year 5:

5 HBCU Research Centers

250 Church Farming Partners

500 Student Researchers

1,000 Agricultural Jobs

50 Million Gallons Water Saved

50 Megawatts Renewable Energy Capacity
100 New Black Agricultural Entrepreneurs

YVVVYVYVYVYYVYY

PROJECTED ECONOMIC IMPACT

Through research, commercialization, and workforce development, HSAIC seeks to become a
major economic engine for underserved communities.

Projected ten-year outcomes include:

» $500 million in regional economic activity

10,000 direct and indirect jobs created

1,000 Black-owned agricultural enterprises launched

500 community and faith-based food innovation hubs established

100 commercial-scale greenhouse and controlled-environment agriculture facilities
developed

YV VYV

These investments will create long-term economic opportunities while advancing food security
and environmental sustainability.

XIII. FINAL VISION

» The first agricultural revolution was about land.

The second was about machines.

The third was about chemicals.

The fourth agricultural revolution will be about intelligence, sustainability, and
ownership.

YV V V

Through the collaboration of HBCUs, churches, technology companies, construction campanies
and communities, America can build a new agricultural economy:
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The HBCU Sustainable Agriculture Innovation Consortium (HSIAC) is more than a research
initiative—it is a national movement to restore community ownership, advance scientific
innovation, and cultivate the next generation of agricultural leaders.

By combining the historic legacy of Historically Black Colleges and Universities with cutting-
edge technology, renewable energy, artificial intelligence, and strategic partnerships, HSAIC will
help shape a future where every community has access to sustainable food, clean water, resilient
infrastructure, and economic opportunity.

Together, we are not simply growing crops yet we are cultivating innovation, empowering
communities, and planting the seeds for generations to come.

HBCU Sustainable Agriculture Innovation Consortium

“Planting Seeds Today That Will Feed Generations Tomorrow.”

DEFINITIONS OF NEXT-GENERATION
SUSTAINABLE AGRICULTURAL TECHNIQUES & SYSTEMS

1. Artificial Intelligence (AI) Farming Systems

Artificial Intelligence Farming Systems are advanced agricultural technologies that use computer
intelligence, machine learning, sensors, automation, robotics, and data analytics to monitor,
predict, and optimize food production. Al farming systems collect real-time information from
plants, animals, water systems, soil conditions, climate environments, and energy usage to make
precise decisions that improve efficiency and productivity.

Primary Applications Include:

Automated climate control
Crop growth prediction

Disease and pest detection
Smart irrigation management
Robotic planting and harvesting
Nutrient optimization

Yield forecasting

VV VYV VYV

Strategic Purpose:
To create intelligent farms capable of producing more food with fewer resources while reducing
waste, labor limitations, and environmental impacts.
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2. Aquaponic Farming Systems

Aquaponic Farming Systems combine aquaculture (raising aquatic animals such as fish) with
hydroponics (growing plants without soil) into a natural, closed-loop ecosystem.

Fish produce nutrient-rich waste that beneficial bacteria convert into natural fertilizer for plants.
The plants absorb these nutrients and naturally clean the water, which is returned back to the fish
environment.

Primary Applications Include:

Fish production

Vegetable production

Indoor farming

Greenhouse systems
Community food production
Sustainable protein development

VV VY VY

Strategic Purpose:
To create a self-sustaining food production system that conserves water, reduces agricultural
waste, and produces both plant and animal food sources from one integrated system.

3. Community-Based Food Ecosystems

Community-Based Food Ecosystems are locally organized networks where residents, educational
institutions, churches, nonprofits, farmers, businesses, and technology partners collaborate to
produce, distribute, and sustain healthy food resources within their communities.

These systems focus on transforming communities from food consumers into food producers.
Primary Applications Include:

Church-owned agricultural farms
Urban agriculture centers
Community gardens

Local food markets

Agricultural workforce development
Youth entrepreneurship programs
Food security initiatives

VV VYV VYV

Strategic Purpose:
To establish food independence, create economic opportunities, reduce food deserts, and build
healthier communities through shared ownership and participation.
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4. Controlled Environment Agriculture (CEA)

Controlled Environment Agriculture (CEA) is a technology-driven method of farming where
environmental conditions are precisely controlled to maximize plant growth, efficiency, and food
production regardless of outside weather conditions.

CEA systems use structures such as greenhouses, indoor farms, and vertical farming facilities to
manage temperature, lighting, humidity, nutrients, air quality, and water delivery.

Primary Applications Include:

Greenhouse farming

Vertical farms

Indoor agriculture facilities
Hydroponics

Aquaponics

Climate-controlled food production

VV VY VY

Strategic Purpose:
To create year-round farming systems that increase food production, reduce climate risks,
conserve resources, and allow agriculture to exist in almost any location.

5. Hydroponic Crop Production

Hydroponic Crop Production is a method of growing plants without soil by delivering a carefully
balanced nutrient-rich water solution directly to plant roots.

Instead of relying on traditional farmland, hydroponic systems provide plants exactly what they
need through controlled water, nutrients, oxygen, and lighting.

Primary Applications Include:

Leafy greens

Herbs

Vegetables

Vertical farming

Urban agriculture

Commercial Greenhouse Production

VV VY VY

Strategic Purpose:
To maximize crop production while using significantly less land and water than traditional
farming methods.
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6. Renewable Energy Farming

Renewable Energy Farming integrates sustainable energy technologies into agricultural
operations to reduce dependence on fossil fuels and create energy-independent farming systems.
These farms utilize natural renewable resources to power food production operations.

Energy Technologies Include:
Solar Energy:

> Solar-powered greenhouses
> Solar irrigation pumps
> Battery storage systems

Hydrokinetic Energy:

> Energy generated from flowing water systems
> Streams, rivers, and water circulation systems

Additional Renewable Sources:

>  Wind power
> Bioenergy
> Agricultural waste conversion

Strategic Purpose:
To create net-zero energy farms that produce food while preserving natural resources and
reducing operating costs.

7. Sustainable Water Recycling

Sustainable Water Recycling is the process of capturing, cleaning, reusing, and conserving water
within agricultural systems to minimize waste and protect freshwater resources. These systems
are designed to continuously reuse water instead of depending solely on new water sources.

Primary Applications Include:

Closed-loop aquaponic systems
Rainwater harvesting

Water filtration technologies
Greywater reuse

Smart irrigation systems
Nutrient recovery systems

VV VY VY
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Strategic Purpose:
To protect one of Earth’s most valuable resources by creating agricultural systems that produce

more food using significantly less water.

THE FUTURE AGRICULTURAL MODEL
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The Sustainable Smart Farm of the Future

A new agricultural ecosystem where technology honors the land, innovation preserves resources,
and communities become partners in feeding future generations.

DEFINITIONS OF ADVANCED
SUSTAINABLE AGRICULTURAL TECHNIQUES & SYSTEMS

1. Climate-Smart Agriculture

Definition:

Climate-Smart Agriculture (CSA) is an innovative approach to farming that develops agricultural
systems capable of adapting to changing environmental conditions while reducing negative
impacts on natural resources.

Climate-smart agriculture integrates science, technology, renewable energy, conservation
practices, and advanced farming techniques to increase food production while improving
environmental sustainability.

Primary Applications Include:

Climate-resistant crop development
Reduced greenhouse gas farming practices
Renewable energy integration

Water conservation technologies

Soil health improvement

Controlled growing environments
Disaster-resistant food systems

VV VY VYV

Strategic Purpose:
To create agricultural systems that remain productive and resilient despite climate challenges
while protecting land, water, and energy resources for future generations.

2. Container Farming

Definition:

Container Farming is a controlled environment agricultural system that transforms shipping
containers or modular structures into self-contained, technology-driven farms capable of growing
food in almost any location.

These systems use hydroponics, LED lighting, sensors, climate controls, and automation to
create year-round growing environments.
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Primary Applications Include:

Urban food production
Community farms

Research laboratories
Emergency food production
Remote agriculture solutions
Educational training centers

VVVVYVY

Strategic Purpose:
To make food production mobile, scalable, and accessible by reducing dependence on traditional
farmland and bringing agriculture closer to communities.

3. Controlled Environment Agriculture (CEA)

Definition:

Controlled Environment Agriculture (CEA) is the practice of growing plants within technology-
managed environments where factors such as temperature, humidity, lighting, water, nutrients,
and air quality are precisely controlled.

CEA combines agriculture, engineering, biology, and data science to maximize plant growth
while minimizing resource consumption.

Primary Applications Include:

Indoor farms

Greenhouses

Vertical farms

Hydroponic facilities
Aquaponic systems
Research growing chambers

VVVVYVY

Strategic Purpose:
To enable consistent, year-round food production independent of weather conditions while
increasing efficiency and reducing environmental impacts.

4. Food Security Research

Definition:

Food Security Research is the scientific study and development of strategies, technologies,
policies, and production systems that ensure reliable access to affordable, nutritious, and
sustainable food supplies.
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It addresses challenges related to population growth, climate change, supply chain disruptions,
economic inequality, and resource shortages.

Primary Applications Include:

Sustainable food systems
Alternative farming technologies
Nutrition improvement
Agricultural policy development
Community food programs
Food distribution innovation

VV VY VY

Strategic Purpose:
To eliminate food shortages and strengthen the ability of communities and nations to produce
and maintain dependable food resources.

5. Greenhouse Hydroponics

Definition:
Greenhouse Hydroponics is a controlled agricultural system where plants are grown inside
greenhouse structures without soil using nutrient-rich water solutions.

This system combines natural sunlight, controlled climates, advanced irrigation, and plant
science to increase production efficiency.

Primary Applications Include:

Vegetable production
Fruit cultivation
Research farms
Commercial agriculture
Specialty crop growth
Year-round harvesting

VV VY VY

Strategic Purpose:
To produce higher crop yields using less water, land, and resources compared to traditional
farming.

6. Hydroponic Crop Development

Definition:
Hydroponic Crop Development is the research, design, and advancement of methods used to
grow plants without soil by supplying nutrients directly through water-based growing systems.
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It focuses on improving plant growth performance, nutritional quality, production efficiency, and
commercial scalability.

Primary Applications Include:

Crop variety testing

Nutrient optimization

Growth system design

Controlled environment production
High-yield farming research

VV VYV

Strategic Purpose:
To create more efficient methods of growing food that require fewer resources while increasing
production capacity.

7. Plant Biotechnology and Genetics

Definition:
Plant Biotechnology and Genetics is the scientific study and improvement of plants through
genetics, molecular biology, and advanced breeding techniques.

Researchers analyze plant characteristics to improve productivity, nutrition, disease resistance,
and environmental adaptability.

Primary Applications Include:

Improved crop varieties
Disease-resistant plants
Drought-resistant crops
Nutritional enhancement
Genetic research

Sustainable plant development

VVVYVYVY

Strategic Purpose:
To develop stronger, healthier, and more productive crops capable of supporting future global
food demands.

8. Precision Nutrient Management

Definition:
Precision Nutrient Management is the use of science, technology, and data analytics to deliver
the exact amount of nutrients plants need at the right time and in the right conditions.
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This system prevents waste while maximizing plant health and productivity.
Primary Applications Include:

Automated nutrient delivery
Sensor-based monitoring
Fertilizer optimization
Hydroponic systems

Smart farming platforms
Al-controlled agriculture

VV VY VY

Strategic Purpose:
To improve crop performance, conserve resources, reduce waste, and increase farming
efficiency.

9. Rooftop Agriculture

Definition:
Rooftop Agriculture is the practice of transforming unused rooftop spaces into productive
farming areas using sustainable growing technologies.

These systems create agricultural opportunities in cities where traditional farmland is
unavailable.

Primary Applications Include:

Urban vegetable production
Hydroponic farms
Community gardens

Green buildings

Local food networks

VV VYV

Strategic Purpose:
To bring food production closer to population centers, reduce transportation costs, and create
greener urban environments.

10. Specialty Crop Production

Definition:
Specialty Crop Production focuses on the cultivation, research, and advancement of high-value
crops that provide nutritional, economic, medicinal, or commercial benefits.

Specialty crops often require advanced growing techniques and precise environmental

management.
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Primary Applications Include:

Fruits

Vegetables

Herbs

Medicinal plants
Nutrient-rich crops
Culturally significant foods

VVVVYVY

Strategic Purpose:
To expand agricultural opportunities by producing higher-value crops that support health,
economic growth, and agricultural entrepreneurship.

11. Sustainable Vegetable Production

Definition:
Sustainable Vegetable Production is an environmentally responsible approach to growing
vegetables while conserving resources and maintaining long-term agricultural productivity.

It combines modern technology with responsible farming practices.
Primary Applications Include:

Hydroponic vegetables
Organic production methods
Reduced water agriculture
Energy-efficient growing
Local food production

VV VYV

Strategic Purpose:
To produce healthier foods while protecting natural resources and creating sustainable
agricultural systems.

12. Urban Agriculture

Definition:
Urban Agriculture is the practice of producing, processing, and distributing food within cities
and populated communities.

It transforms available spaces into productive agricultural environments using innovative
farming techniques.
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Primary Applications Include:

Community gardens
Vertical farms

Rooftop farms
Hydroponic centers
Indoor farms
Neighborhood food hubs

VVVVYVY

Strategic Purpose:
To reduce food deserts, improve community health, create jobs, and reconnect communities with
food production.

13. Vertical Farming

Definition:
Vertical Farming is an advanced agricultural system where crops are grown upward in stacked
layers rather than across large areas of land.

It uses controlled environments, hydroponics, lighting technology, and automation to maximize
production in limited spaces.

Primary Applications Include:

Indoor agriculture

Urban farming facilities
Commercial crop production
Research centers

Food security programs

YV V V VYV

Strategic Purpose:
To dramatically increase food production capacity while reducing land usage, transportation
needs, and environmental impact.
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FUTURE AGRICULTURE VISION
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The result is a new agricultural model capable of feeding future generations while protecting the
planet.
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GOVERNANCE COUNCIL RESPONSIBILITIES

The HBCU Sustainable Agriculture Innovation Consortium (HSAIC) Governance Council shall
serve as the primary leadership and oversight body responsible for guiding the Consortium’s
mission, protecting its collaborative vision, establishing operational standards, and ensuring
accountability among university, private industry, nonprofit, faith-based, and community
partners.

The Governance Council shall provide strategic direction to advance sustainable agriculture
innovation, research excellence, commercialization opportunities, workforce development, and
global food security initiatives.

Governance Council Responsibilities Include:

Develop and maintain the Consortium’s short-term and long-term strategic roadmap.
Establish annual goals, performance benchmarks, and implementation timelines.

Align university research initiatives with industry needs and community impact goals.
Coordinate collaboration between academic institutions, private partners, nonprofit
organizations, and faith-based agricultural networks.

Identify opportunities for expansion into regional, national, and global markets.

> Ensure all initiatives support the Consortium’s mission of sustainability, innovation, and
community empowerment.

YV V V VY

Primary Objective:
To transform ideas into actionable solutions that redefine how future generations produce,
preserve, and distribute food.

1. Strategic Planning and Implementation

Definition:

Strategic Planning and Implementation is the process of establishing the Consortium’s long-term
vision, objectives, priorities, operational framework, and measurable actions necessary to
achieve sustainable agricultural transformation.

2. Research Priorities and Collaboration

Definition:

Research Priorities and Collaboration is the structured process of identifying critical agricultural
challenges and coordinating shared research efforts between universities, scientists, industry
experts, students, and community partners.

Governance Council Responsibilities Include:
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> Establish research focus areas in:

Aquaponics

Hydroponics

Controlled Environment Agriculture (CEA)
Renewable energy farming

Artificial intelligence agriculture

Water conservation systems

o O O 0O O O

> Promote multi-university research projects and shared laboratory resources.

> Encourage interdisciplinary collaboration among agriculture, engineering, computer
science, environmental science, and business programs.

> Create research standards and best practices.

> Develop demonstration farms and innovation centers.

> Evaluate emerging technologies for scalability and commercial use.

Primary Objective:
To accelerate agricultural discoveries by combining institutional knowledge into one unified
innovation ecosystem.

3. Funding Allocation and Grant Administration

Definition:

Funding Allocation and Grant Administration is the responsible management, distribution,
tracking, and reporting of financial resources received to support Consortium programs, research,
infrastructure, and community initiatives.

Governance Council Responsibilities Include:
> Identify and pursue funding opportunities from:

Federal agencies
Foundations

Private corporations
Investors

Philanthropic organizations

o O O O O

Establish transparent funding distribution policies.

Prioritize investments based on strategic goals and research impact.
Oversee grant compliance requirements.

Monitor budgets, expenditures, and financial performance.
Coordinate multi-institution grant applications.

Ensure responsible stewardship of all financial resources.

VV VY VY
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Primary Objective:
To create a financially sustainable organization capable of funding research, innovation,
facilities, and long-term growth.

4. Intellectual Property and Commercialization Policies

Definition:
Intellectual Property and Commercialization Policies establish guidelines for protecting,

44

managing, licensing, and converting research discoveries and innovations into practical products,

technologies, businesses, and community solutions.
Governance Council Responsibilities Include:

> Develop policies governing:
Patents

Copyrights
Trademarks

Licensing agreements
Technology ownership
Revenue sharing

o O O O O

Protect innovations created by faculty, researchers, students, and partners.
Establish technology transfer procedures.

Support startup creation and entrepreneurship opportunities.

Encourage fair commercialization partnerships.

Balance financial opportunities with public benefit.

YV V V VYV

Primary Objective:
To ensure innovation becomes impact by transforming research into sustainable technologies
that benefit communities and create economic opportunities.

5. Student Engagement and Workforce Development

Definition:

Student Engagement and Workforce Development is the creation of educational pathways that
prepare future agricultural leaders, scientists, engineers, entrepreneurs, and technology
professionals.

Governance Council Responsibilities Include:

> Establish the Seed-to-CEO Agricultural Innovation Pipeline.
> Create student research opportunities across partner universities.
> Develop:

o Internships
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Fellowships

Certifications
Apprenticeships
Entrepreneurship programs

o O O O

> Connect students with industry partners.

> Support student-led agricultural businesses.

> Develop training programs for community participants.

> Promote STEM education through agriculture innovation.

Career Pathways Include:

> Agricultural Engineers

> Food Scientists

> Aquaponic Specialists

> Hydroponic Technicians

> Renewable Energy Specialists
> Al Agriculture Analysts

> Sustainable Farm Entrepreneurs

Primary Objective:
To prepare the next generation of leaders who will design, operate, and own the future of
agriculture.

6. Annual Performance Evaluations and Reporting

Definition:

Annual Performance Evaluations and Reporting is the process of measuring progress,
documenting outcomes, improving operations, and ensuring accountability among all
Consortium participants.

DEFINITIONS OF SMART AGRICULTURE TECHNOLOGIES

FUTURE FARMING SYSTEMS

1. Agricultural Robotics

Definition:

Agricultural Robotics is the use of automated machines, intelligent mechanical systems, and
robotic technologies designed to perform agricultural tasks traditionally completed by human
labor.
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These robotic systems combine engineering, artificial intelligence, sensors, and automation to
increase farming efficiency, accuracy, safety, and productivity.

Primary Applications Include:

Automated planting systems
Robotic harvesting

Crop inspection

Weed detection and removal
Greenhouse automation
Packaging and processing
Autonomous farm operations

VV VYV VYV

Strategic Purpose:
To improve agricultural productivity, address labor shortages, reduce operational costs, and
create farms capable of operating with greater precision and consistency.

2. AI-Controlled Greenhouses

Definition:

Al-Controlled Greenhouses are advanced growing facilities that use artificial intelligence,
sensors, automation, and computer systems to independently manage environmental conditions
required for optimal plant growth.

These systems continuously analyze data and automatically adjust growing conditions.
Al Controls Include:

Temperature
Humidity

Lighting

Back-up generators
Carbon dioxide levels
Nutrient delivery
Water usage
Ventilation

VVVVYVVYYV

Strategic Purpose:
To create intelligent farming environments capable of maximizing food production while
reducing energy, water, and resource consumption.
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3. Artificial Intelligence (AI) for Farming

Definition:
Artificial Intelligence for Farming is the application of computer systems that learn, analyze,
predict, and make decisions to improve agricultural operations.

Al transforms farms from reactive operations into predictive systems capable of identifying
needs before problems occur.

Primary Applications Include:

Crop health analysis
Disease prediction
Automated decision-making
Resource optimization
Climate management

Yield forecasting

Farm performance analysis

VV VY VYV

Strategic Purpose:
To develop smarter agricultural systems that increase production efficiency, reduce waste, and
improve long-term food security.

4. Autonomous Equipment

Definition:
Autonomous Equipment refers to self-operating agricultural machinery capable of performing
farming activities with minimal or no direct human control.

These machines use artificial intelligence, GPS, sensors, cameras, and robotics to navigate and
complete tasks.

Primary Applications Include:

Self-driving tractors

Automated harvesters

Robotic sprayers

Autonomous planting equipment
Smart transportation systems

YV V V VYV

Strategic Purpose:
To improve farming precision, increase productivity, reduce labor challenges, and support large-
scale sustainable agriculture operations.
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5. Data-Driven Crop Management

Definition:
Data-Driven Crop Management is the process of collecting, analyzing, and applying agricultural
information to make smarter decisions about crop production.

This approach replaces guesswork with real-time information and predictive analytics.
Data Sources Include:

Sensors

Weather systems
Satellite imagery
Soil analysis
Plant monitoring
Production history

VVVVYVYVY

Strategic Purpose:
To increase crop yields, reduce resource waste, and allow farmers to make scientifically
informed decisions.

6. Digital Farm Management Systems

Definition:
Digital Farm Management Systems are technology platforms that integrate farm data, operations,
equipment, resources, and decision-making into one connected digital environment.

They serve as the command center for modern agriculture.
Primary Applications Include:

Production tracking
Financial management
Equipment monitoring
Crop scheduling

Labor coordination
Supply chain management

VVVYVYVY

Strategic Purpose:
To create connected farms where every resource, decision, and operation can be measured,
managed, and improved.
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7. Drone Crop Monitoring

Definition:
Drone Crop Monitoring uses unmanned aerial vehicles (UAVs) equipped with cameras, sensors,
and imaging technology to observe and evaluate crop conditions from above.

Drones provide rapid, accurate agricultural information without disturbing crops.
Primary Applications Include:

Plant health inspections
Growth tracking

Pest detection
Irrigation analysis
Crop mapping

Damage assessment

VVVVYVYVY

Strategic Purpose:
To provide farmers with faster, more accurate information needed to protect crops and increase
production.

8. Drone Technology

Definition:
Drone Technology in agriculture refers to the use of unmanned aircraft systems equipped with
advanced sensors, cameras, and software to support farming operations.

Drone technology allows farmers to monitor large areas efficiently and collect valuable
agricultural data.

Primary Applications Include:

Field mapping

Crop surveillance
Soil evaluation
Water monitoring
Precision spraying
Livestock monitoring

VV VY VY

Strategic Purpose:
To increase farming efficiency by providing aerial intelligence that improves decision-making
and resource management.
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9. Machine Learning for Yield Prediction

Definition:
Machine Learning for Yield Prediction uses artificial intelligence algorithms that study historical
and real-time agricultural data to forecast future crop performance.

The system continuously improves predictions as more information is collected.
Data Analyzed Includes:

Weather patterns

Crop genetics

Nutrient levels

Water usage

Growing conditions
Previous harvest results

VVVVYVYVY

Strategic Purpose:
To help farmers anticipate production outcomes, improve planning, reduce risk, and maximize
food supply.

10. Precision Agriculture Systems

Definition:
Precision Agriculture Systems use technology, sensors, data analysis, automation, and GPS-
based tools to manage farming operations with extreme accuracy.

Instead of treating an entire farm the same, precision agriculture allows farmers to provide each
plant or area exactly what it needs.

Primary Applications Include:

Precision planting

Targeted irrigation

Nutrient management

Crop monitoring

Resource optimization
Automated farming decisions

VVVVYVYVY

Strategic Purpose:
To produce more food using fewer resources by increasing accuracy, efficiency, and
sustainability.
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11. Remote Sensing

Definition:
Remote Sensing is the collection and analysis of agricultural information from a distance using
satellites, drones, cameras, and specialized sensors.

Remote sensing provides continuous visibility into crop and environmental conditions.
Primary Applications Include:

Crop health assessment
Water stress detection
Soil monitoring
Climate analysis
Disease identification
Production forecasting

VV VY VY

Strategic Purpose:
To allow farmers and researchers to identify opportunities and challenges before they become
major problems.

12. Sensor Networks

Definition:
Sensor Networks are interconnected groups of smart devices placed throughout agricultural
environments to continuously collect and communicate information.

These systems create a real-time digital picture of farm conditions.
Sensors Measure:

Temperature
Humidity

Water levels

Nutrient concentration
Plant growth

Soil conditions
Energy consumption

VV VYV VYV

Strategic Purpose:
To create intelligent farms where decisions are based on accurate, real-time information.
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13. Smart Irrigation

Definition:
Smart Irrigation is a technology-based water management system that automatically delivers the
precise amount of water crops need based on real-time environmental conditions.

These systems combine sensors, weather data, automation, and artificial intelligence.
Primary Applications Include:

Automated watering

Water conservation

Moisture monitoring

Leak detection

Climate-based irrigation control

VV VYV

Strategic Purpose:
To protect freshwater resources while improving crop health and agricultural productivity.

SMART FARMING VISION OF THE FUTURE

The integration of these technologies creates:

The Intelligent Agricultural Ecosystem
Where:

Artificial Intelligence thinks. Robotics performs. Sensors communicate. Data predicts.
Renewable systems sustain. Farmers innovate.

The farm of tomorrow will not simply grow crops, it will learn, adapt, and help sustain humanity.

COMMUNITY FOOD INNOVATION HUBS

Micro Farm & Macro Farm Development Model
“Transforming Community Land into Sustainable Food, Energy & Economic Ecosystems”

The Community Food Innovation Hub Model is designed to transform underutilized land assets
owned by churches, nonprofit organizations, educational institutions, and community partners
into productive centers of sustainable agriculture, technology innovation, workforce
development, and economic empowerment.
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This model recognizes that many faith-based organizations and community institutions possess
one of the most valuable resources required for the future of agriculture... land. By combining
this land with advanced agricultural technologies such as hydroponics, aquaponics, renewable
energy, water conservation systems, and workforce training, communities can become active
producers in the future food economy.

The goal is to create a decentralized food production network where communities do not depend

entirely on distant agricultural supply chains but have the ability to grow, distribute, and sustain
food locally.

MICRO FARM MODEL
Community-Based Sustainable Agriculture Centers
Recommended Land Requirement:

1-5 Acres

The Micro Farm Model is designed for churches, schools, nonprofits, and community
organizations with smaller land resources that can be converted into high-efficiency agricultural
production centers.

Unlike traditional farming, which may require hundreds of acres, micro farms use technology to
maximize production within a smaller footprint.

The purpose of the Micro Farm is to create:

Local food independence
Community nutrition programs
Agricultural education opportunities
Small business development

Youth entrepreneurship pathways

VV VYV

TECHNOLOGY COMPONENTS

Greenhouse Hydroponics

Greenhouse hydroponic systems allow communities to grow plants without traditional soil by
using nutrient-rich water solutions inside protected environments.
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These facilities provide:

>

YV V V V

Year-round crop production
Protection from weather conditions
Reduced water consumption
Increased crop density

Predictable harvest schedules

Common crops include:

Y

YV V V V

Lettuce
Tomatoes
Peppers
Herbs

Leafy greens

Community Impact: A church that once only provided food assistance can now become a
continuous producer of healthy food.

Small Aquaponic Systems

Aquaponics combines fish farming and plant production into one balanced ecosystem.

The process:
Fish produce nutrients — Water feeds plants — Plants clean water — Water returns to fish

These systems allow communities to produce:

>
>
>

Fresh vegetables
Herbs
Fish protein

Benefits include:

>

YV V V

Reduced fertilizer dependency
Efficient water reuse
Sustainable protein production
Educational opportunities

Community Impact:
Families gain access to both plant-based nutrition and healthy protein sources.
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Solar Power Integration
Micro Farms incorporate solar energy systems to reduce operating costs and improve energy
independence.

Solar supports:

> Greenhouse operations
Water pumps
LED growing systems
Monitoring equipment
Refrigeration

YV V VYV

Benefits:
> Lower utility costs
> Energy reliability
> Reduced environmental impact

Community Impact: Food production continues even when traditional energy systems become
expensive or unreliable.

Rainwater Harvesting

Rainwater harvesting captures, stores, and reuses natural rainfall to support agricultural
operations.

Systems include:
> Roof collection systems & cisterns
Storage tanks
Water filtration
Irrigation distribution

YV V V

Benefits:
> Reduces dependency on municipal water
> Conserves freshwater resources
> Supports drought resilience

MICRO FARM PRODUCTS

Micro Farms are designed to produce:
Vegetables
Providing:

> Fresh produce

> Nutritional improvement

» Community food access
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Herbs
Creating opportunities for:
> Specialty markets
» Restaurants
> Value-added products

Fish Protein

Providing:
> Healthy protein sources
> Aquaculture education
> Revenue opportunities

COMMUNITY SUPPORT FUNCTIONS

Food Banks
Micro Farms transform food banks from distribution centers into production centers.
Instead of only receiving donated food, communities grow their own.

Senior Programs
Benefits include:
> Fresh nutrition access
> Gardening therapy
> Volunteer opportunities
> Intergenerational programs

Local Markets
Micro Farms create:
> Farmers markets
> Farm-to-table partnerships
> Community-supported agriculture programs

Youth Entrepreneurship
Students learn:
> Agriculture
> Science
> Business ownership
> Technology skills

Creating the next generation of agri-tech-ture entrepreneurs.
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MACRO FARM MODEL
Regional Agricultural Innovation Campuses
Recommended Land Requirement: 10 — 100+ Acres

The Macro Farm Model represents a larger-scale agricultural ecosystem designed to serve
regions, cities, universities, and commercial markets.

Macro Farms move beyond food production and become: Agricultural Innovation Campuses

combining:
(@) ReSEARCH )
: =—

|

Innovative research drives
solutions for a sustainable
future

ey e

"= PO SUSTAINABLE

- s : i = o : i
Entrepreneurship turns l I N N OVATI 0 N Sustainable production
innovation into impact, systems grow food,

creating jobs, wealth, E C 0 - CYC L E restore resources, and
i 1 strengthen communities.

and lasting legacy.

A Continuous Cycle
of Growth, Impact
and Legacy

,.m ENERGY

Education builds knowledge, Renewable energy
skills, and leadership to powers operations,
empower (I?e next reduces impact, and
generation. builds energy independence.

O ONE CYCLE. STRONGER HEALTHIER SUSTAINABLE LEGACY FOR
Many Benefits. COMMUNITIES. PLANET. PROSPERITY. GENERATIONS.

These campuses represent the future model of sustainable community development.
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PRODUCTION SYSTEMS

Commercial Greenhouses
Large-scale greenhouse facilities provide advanced controlled environment agriculture.

Capabilities include:
> High-volume vegetable production
> Year-round harvesting
> Research testing
» Commercial sales

Benefits:
> Increased food supply
> Job creation
> Business development

Fish Production Facilities
Large aquaculture operations produce sustainable fish protein.

Facilities include:
> Fish tanks
» Water treatment systems
> Feeding automation
> Processing operations

Benefits:
> Local protein supply
> Reduced dependence on imports
> Aquaculture workforce training

Vertical Farming Buildings
Vertical farms use multi-level growing systems inside buildings.

Advantages:
> Maximum production per square foot
> Urban compatibility
> Controlled growing conditions
> Reduced transportation costs

Vertical farms represent the future of high-density agriculture.
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ENERGY SYSTEMS

Solar Farms
Macro Farms integrate larger renewable energy systems.

Solar farms provide power for:
> Greenhouses

Pumps

Processing facilities

Refrigeration

Training centers

YV V V V

Goal: Create energy-independent farms.

Battery Storage
Energy storage systems allow farms to store renewable power.
Benefits:

> Nighttime operation

> Emergency backup

> Lower energy costs

> Improved reliability

Microgrids

A microgrid is a localized energy network capable of operating independently.
Farm microgrids create:

> Energy security

» Community resilience

> Reduced dependence on traditional utilities

WATER SYSTEMS
Rain Capture Reservoirs & Cisterns
Large water collection systems capture rainfall for agricultural use.

Applications:
> Irrigation
> Aquaponics
> Greenhouse systems

Purpose:

Protect freshwater resources while supporting large-scale production.
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Greywater Recycling
Greywater recycling treats and reuses water from approved sources.

Benefits:
> Reduces waste
> Increases efficiency
> Supports sustainability

Smart Irrigation
Technology-controlled irrigation systems deliver water only when and where needed.

Uses:

> Sensors
Weather data
Automation
Al monitoring

YV V V

Result: Higher production with lower water consumption.
EDUCATION & ECONOMIC DEVELOPMENT

Agricultural Classrooms
Macro Farms become living laboratories.

Students learn:

> Plant science
Engineering
Environmental science
Technology
Business

YV V V V

Entrepreneurship Centers

Innovation campuses support:
> Startup companies
> Agricultural businesses
> Product development
» Technology commercialization
Students and community members move from workers to owners.
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Workforce Training
Training programs create careers in:

Hydroponic operations
Aquaponics management
Renewable energy
Agricultural technology
Food processing
Equipment maintenance

YV V VY VY

THE LONG-TERM VISION

The Micro and Macro Farm Models establish a new agricultural economy: Micro Farms feed
neighborhoods. Macro Farms transform regions.

Together they create:

ENERGY
INDEPENDENCE

Generating our own clean
energy creates reliable
power, lowers costs,
and protects our future.

FOOD
INDEPENDENCE

Growing our own food
ensures healthy lives, =
strong communities,
and a secure future.

SUSTAINABLE
INDEPENDENCE
ECO-CYCLE

ECONOMIC Building Strong Communities
EMPOWERMENT Through Sustainable
Strong local economies Z . Solutions
create jobs, build wealth,
and empower future
generations.

MY

e WATER
CONSERVATION

Conserving water

secures our environment,
supports agriculture,
and sustains life.

COMMUNITIES

HEALTHIER STRONGER GREATER LASTING

COMMUNITIES ENVIRONMENT @ RESILIENCE e PROSPERITY

Better food, clean water, Sustainable practices Independence builds Empowered communities
resilient communities create opportunities

and reliable energy protect our planet for
improve quality of life. generations to come, ready for the future, and thrive,

The farms of the future will not simply grow crops. They will grow communities, businesses,
innovators, and generations of problem-solvers.
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GRANTS, SUBSIDIES & ESTIMATED DEVELOPMENT COSTS

Sustainable Agriculture, Renewable Energy & Community Food Innovation
Hubs

I. Funding Strategy Overview

Developers, municipalities, HBCUs, nonprofits, churches, and community development partners
should pursue a stacked capital strategy that combines:

1. Federal grants

2. State agriculture grants

3. USDA loans and guarantees

4. Renewable energy incentives

5. Municipal infrastructure funds

6. Philanthropic grants

7. Private investment

8. New Markets Tax Credits

9. Community Development Financial Institution financing
10. Public-private partnerships

The strongest applications will position aquaponics, hydroponics, vertical farming, Al-controlled
agriculture, renewable energy, water conservation, and church/community land development as
one integrated solution for:

Food security

Workforce development
Climate resilience

Renewable energy deployment
Water conservation

Economic development

Youth entrepreneurship
Community health

VVVVYVYVYVYVYYVY

II. Comprehensive Grant & Subsidy Opportunities
1. USDA Urban Agriculture and Innovative Production Grants

Best For:
Urban micro farms, hydroponics, aquaponics, rooftop farms, container farms, community
gardens, vertical farming, food access, and education.
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Eligible Applicants May Include:
Municipalities, nonprofits, schools, community organizations, farmers, and urban agriculture
partners.

Strategic Use:
This is one of the best-fit programs for the proposed Community Food Innovation Hubs,
especially projects located in cities, suburbs, food deserts, and underserved communities.

USDA specifically identifies urban and innovative operations such as rooftop farms, indoor
farms, vertical farms, hydroponic, aeroponic, and aquaponic facilities as eligible areas for
technical and financial assistance.

2. USDA Office of Urban Agriculture and Innovative Production — Technical Assistance

Best For:
Planning, training, technical support, conservation education, and urban agriculture program
development.

Strategic Use:
Use this for early-stage planning, feasibility studies, community training, and university
extension support.

In 2025, USDA announced $14.4 million in grants and technical assistance for urban agriculture
and innovative production, including UAIP grants and support through land-grant university
extension programs.

3. USDA Rural Energy for America Program — REAP

Best For:
Solar panels, battery-supported renewable systems, greenhouse energy upgrades, energy-
efficient HVAC, lighting, pumps, refrigeration, and renewable-powered farm operations.

Eligible Applicants:
Agricultural producers and rural small businesses.

Strategic Use:
REAP should be used to fund the renewable energy layer of the project, including:

Solar arrays

Energy-efficient greenhouse systems
Solar-powered irrigation

Renewable-powered pumps

Battery storage tied to a renewable energy system
> Energy efficiency improvements

VV VYV
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USDA states that REAP grants may reach up to $500,000 for energy efficiency projects and $1
million for renewable energy systems, with federal share raised to 50% for many qualifying
projects.

4. USDA 1890 Institution Teaching, Research and Extension Capacity Building Grants

Best For:
HBCU-led research, teaching, extension, sustainable bioenergy, food security, food safety,
agricultural innovation, and student training.

Eligible Applicants:
1890 Land-Grant Institutions, including HBCUSs such as Tuskegee University and other eligible
1890 institutions.

Strategic Use:
This is a core funding source for the HBCU consortium research model. It can support:

Aquaponics research
Hydroponic crop development
Al farming systems

Student research assistants
Extension programming
Curriculum development
Demonstration farms

VV VYV VYV

NIFA states that the 1890 Capacity Building Grant program supports teaching, research, and
extension in food and agricultural sciences and includes strategic goals such as sustainable
bioenergy and food security.

5. USDA Specialty Crop Block Grant Program

Best For:
Vegetables, fruits, herbs, horticultural crops, greenhouse crops, specialty crop research,
marketing, food safety, and education.

Eligible Applicants:
State departments of agriculture apply directly to USDA, then subaward funds to eligible local
partners.

Strategic Use:
Municipalities, universities, nonprofits, and developers should partner with their state department
of agriculture to fund:
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Hydroponic leafy greens
Specialty herbs

Greenhouse vegetable production
Crop research

Food safety systems

Market development

VVVVYVY

USDA announced $86.6 million in FY 2026 Specialty Crop Block Grant funding for projects
that enhance specialty crop competitiveness through marketing, education, and research.

6. USDA Specialty Crop Multi-State Program

Best For:
Multi-state HBCU collaborations, regional crop research, shared food system challenges,
controlled environment agriculture standards, and multi-state market development.

Eligible Applicants:
Multi-state partners working through participating states.

Strategic Use:
This is a strong match for the consortium because it can support collaboration across Florida,
Alabama, Tennessee, North Carolina, Georgia, and other states.

The Specialty Crop Multi-State Program supports collaborative multi-state partnerships
addressing regional or national specialty crop issues, including research, food safety, crop-
specific challenges, marketing, and promotion.

7. USDA Local Agriculture Market Program — LAMP

Best For:
Farmers markets, food hubs, community-supported agriculture, local food enterprises,
distribution, and regional food systems.

Eligible Programs Include:

> Farmers Market Promotion Program
> Local Food Promotion Program
> Regional Food System Partnerships

Strategic Use:
Use LAMP after production systems are established to support:

» Local sales channels
» Church-based farmers markets
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Food box programs
Farm-to-school supply chains
Community food distribution
Regional food hubs

YV V V V

USDA announced $32.4 million in 2026 LAMP funding to expand local and regional food
markets and food enterprises.

8. USDA Farm Service Agency Microloans

Best For:
Small farms, beginning farmers, niche farms, aquaponics, hydroponics, vertical growing, direct
marketing, tools, hoop houses, irrigation, and startup costs.

Eligible Applicants:
Small, beginning, niche, and nontraditional farm operators.

Strategic Use:
This is ideal for church-based micro farms, youth entrepreneurship farms, veteran farmers, and
community farm operators.

USDA FSA states that Microloans are designed for small, beginning, niche, and non-traditional
farms, including operations using hydroponic, aquaponic, organic, and vertical growing methods.
The maximum Microloan amount is $50,000.

9. USDA Beginning Farmer and Rancher Loans

Best For:
New operators, young entrepreneurs, community farm managers, and first-generation
agricultural business owners.

Strategic Use:
Pair this with the consortium’s Seed-to-CEO Program to help graduates and community
participants transition from training into ownership.

USDA FSA supports beginning farmers through direct and guaranteed loans, including
ownership loans, operating loans, and microloans.

10. USDA Farm Ownership Loans

Best For:
Land acquisition, farm expansion, farm building improvements, service buildings, and long-term
farm development.
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Strategic Use:
Use this when a church, nonprofit, cooperative, or producer group wants to acquire or improve
land for agricultural development.

USDA Farm Ownership Loans can provide up to 100% financing, with direct loan limits up to
$600,000.

11. EPA Brownfields Assessment and Cleanup Grants

Best For:
Redeveloping underused industrial land, vacant property, contaminated sites, urban land, and old
commercial sites into agricultural innovation campuses.

Eligible Applicants:
Municipalities, redevelopment authorities, nonprofits, tribal entities, and eligible public bodies.

Strategic Use:
Use Brownfields funds to prepare former industrial or abandoned properties for:

Urban farms

Greenhouses

Food hubs

Processing centers

Renewable energy sites
Community agriculture campuses

VV VY VY

EPA Brownfields funding includes assessment, cleanup, multipurpose, revolving loan fund, job
training, and technical assistance grants. EPA assessment grants may provide up to $500,000 for
planning, environmental assessments, inventories, and outreach.

12. EPA Water Infrastructure Finance and Innovation Act — WIFIA

Best For:
Large municipal water reuse, wastewater treatment, reclaimed water systems, irrigation reuse,
and water recycling infrastructure.

Eligible Applicants:
Municipalities, public authorities, utilities, and eligible infrastructure sponsors.

Strategic Use:
Use WIFIA for macro farm campuses that include:

» Water reclamation
> Irrigation reuse
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> Greywater treatment
> Recycled water distribution
> Large-scale cistern and reservoir systems

EPA recently highlighted WIFIA financing for water reclamation and wastewater reuse
infrastructure, including reuse for industrial and irrigation purposes.

13. EPA Solid Waste Infrastructure for Recycling — SWIFR

Best For:
Composting, food waste reuse, recycling systems, organic waste diversion, and circular economy
infrastructure.

Strategic Use:
Pair SWIFR with aquaponics and hydroponics projects where food waste, packaging,
composting, and nutrient recovery are part of the operating model.

14. U.S. Department of Energy Grants and Loan Programs

Best For:
Solar, battery storage, microgrids, energy efficiency, smart grid controls, resilient power, and
renewable energy innovation.

Strategic Use:
DOE funding should be pursued for the energy infrastructure layer of macro farm campuses,
including:

Solar farms

Battery storage

Microgrids

Al energy controls

Grid resilience

Energy management software

VVVVYVY

15. Economic Development Administration — EDA Public Works and Economic
Adjustment Assistance

Best For:
Infrastructure, job creation, food processing, commercial agriculture campuses, workforce
development, and regional economic transformation.

Eligible Applicants:
Municipalities, counties, public-private partnerships, universities, nonprofits, and economic
development districts.
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Strategic Use:
Use EDA for large-scale agricultural innovation campuses that create jobs, support distressed
communities, and build public infrastructure.

16. Community Development Block Grant — CDBG

Best For:
Low- and moderate-income communities, food access, community facilities, infrastructure,
neighborhood revitalization, and economic development.

Strategic Use - municipalities may use CDBG funds to support:

YV V V VYV

Site infrastructure
Community food hubs
Public improvements
Workforce training facilities
Food access projects

17. New Markets Tax Credits — NMTC

Best For:
Large projects in low-income census tracts.

Strategic Use:
NMTC can help finance macro farm campuses, processing centers, renewable energy
infrastructure, and food distribution hubs in qualifying communities.

18. Inflation Reduction Act Renewable Energy Tax Credits

Best For:
Solar, battery storage, microgrids, energy efficiency, and clean energy systems.

Strategic Use:
Use investment tax credits to reduce the net cost of:

YV V V VY

Solar arrays

Battery storage

Renewable energy systems
Microgrid infrastructure

Nonprofits and public entities may also explore direct-pay clean energy incentives where
eligible.
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19. State Department of Agriculture Grants

Best For:
Specialty crops, local food, agribusiness development, processing, farm equipment, value-added
agriculture, and food access.

Strategic Use:
Each state should be reviewed individually. For this consortium, priority states include:

Florida
Alabama
Georgia
Tennessee
North Carolina
South Carolina
Mississippi
Louisiana

VVVVVYVYYVY

20. Philanthropic and Private Foundation Grants

Best For:
Food security, climate resilience, Black farmer support, youth entrepreneurship, STEM
education, rural development, and community health.

Potential Funding Themes:

Environmental justice

Food deserts

HBCU research

Youth workforce development
Faith-based community development
Climate-smart agriculture

VV VY VY

II1. Estimated Development Costs

The following are planning-level estimates. Final costs will depend on land conditions, utility
access, automation level, local construction costs, crop type, permitting, labor, site work, water
systems, and energy design.
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A. Fully Enclosed AI-Driven Aquaponics Plant

Description

A fully enclosed Al-driven aquaponics plant is a controlled environment facility that combines

71

fish production, plant production, water recycling, sensors, automation, climate controls, nutrient

monitoring, and artificial intelligence management.

Typical Components

Fish tanks

Plant grow beds or raft systems
Biofilters

Water pumps and circulation systems
Oxygenation systems

Al sensors and control software
Climate control

LED grow lighting

Backup power

Water treatment

Packing and cold storage

Solar and battery integration

VVVVYVYVVYVVYVYVYYVYYVY

Estimated Cost Ranges - Small Demonstration Facility - 5,000 — 10,000 sq. ft.

Estimated Cost: $1.25 million — $3.5 million

Best For:
> University research
» Church demonstration farms
> Workforce training
> Pilot production

Mid-Scale Commercial Facility - 20,000 — 50,000 sq. ft.

Estimated Cost: $5 million — $18 million

Best For:
> Municipal food security projects
> HBCU research centers
> Regional food distribution
>

Commercial leafy greens and fish production
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Large-Scale Regional Facility - 75,000 — 150,000+ sq. ft.

Estimated Cost:
$22 million — $60 million+
Best For:

» Macro farm campuses

> Multi-county food systems
» Commercial production

> National model facilities

Planning Cost Per Square Foot
Basic enclosed aquaponics: $200 — $350 per sq. ft.
Al-driven, fully automated, renewable-powered aquaponics: $350 — $650+ per sq. ft.

B. Container Hydroponics

Description

Container hydroponics uses modified shipping containers as enclosed farms with racks, LED
lighting, HVAC, nutrient delivery, sensors, and water systems.

Typical Components

40-foot high-cube container
Insulation

HVAC and dehumidification
LED grow lighting
Hydroponic racks

Water tanks

Pumps

Nutrient dosing system
Sensors and controls
Electrical service

Site prep

VVVVYVYVYVVYVY

Estimated Cost Per 40-Foot Unit

» Used/Refurbished Container Farm: $75,000 — $165,000 per unit
» New Turnkey Container Farm: $135,000 — $275,000 per unit
» Advanced AI-Enabled Container Farm: $175,000 — $350,000 per unit

Container farm industry estimates commonly place turnkey 40-foot units in the range of roughly
$120,000 to $250,000, with additional costs for shipping, crane placement, site prep, electrical
service, and working capital.
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Micro Farm Cluster Example - 3-Container Community Farm
Estimated Cost: $450,000 — $950,000

Includes:
> Three container farms
Electrical upgrades
Site preparation
Water connection
Security fencing
Cold storage
Training area
Solar-ready infrastructure

VV VY VYV

C. Vertical Farming Systems

Description

Vertical farming grows crops in stacked layers inside controlled facilities using hydroponics,
aeroponics, LED lighting, sensors, automation, and climate controls.

Typical Components

> Building shell or retrofit space
Multi-level grow racks
LED lighting
HVAC and dehumidification
Water and nutrient systems
Sensors
Al controls
Harvesting and packing space
Cold storage
Food safety systems

VVVVVYVYYYVY

Estimated Cost Ranges

» Small Vertical Farm: 5,000 — 10,000 sq. ft.
Estimated Cost: $1.5 million — $5 million

» Mid-Scale Vertical Farm: 20,000 — 50,000 sq. ft.
Estimated Cost: $7 million — $25 million

» Large Commercial Vertical Farm: 75,000 — 150,000+ sq. ft.
Estimated Cost: $30 million — $100 million+

Planning Cost Per Square Foot Basic indoor vertical farm: $250 — $450 per sq. ft.
Advanced Al-controlled vertical farm: $450 — $900+ per sq. ft.
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D. Urban Micro Farms

Description

Urban micro farms are small-scale community farms located on church land, school land, vacant
lots, rooftops, nonprofit property, or municipal land.

Typical Components

> Small greenhouse
Hydroponic systems
Small aquaponic system
Rainwater harvesting
Solar panels
Tool storage
Walkways
Security fencing
Training area
Small market stand
Cold storage

VVVVYVYVVYVYVYVYVYYVY

Estimated Cost Ranges
» Basic Community Micro Farm: 0.25 — 0.5 acre
Estimated Cost: $150,000 — $450,000

> Standard Church-Based Micro Farm: 1 — 2 acres
Estimated Cost: $500,000 — $1.5 million

> Advanced Urban Micro Farm: 3 — 5 acres
Estimated Cost: $1.8 million — $5 million

E. Macro Farm / Agricultural Innovation Campus

Description

A macro farm campus is a regional agricultural development site that combines commercial
production, renewable energy, water conservation, education, workforce training, research, and
entrepreneurship.

Recommended Land Size: 10 — 100+ acres
Typical Components

» Commercial greenhouses
Aquaponics plant
Hydroponic growing areas
Vertical farming building
Fish production facility

> Packing and cold storage
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Energy

> Solar farm

> Battery storage

> Microgrid

> Energy management software
Water

> Rain capture reservoirs

> Cisterns

> Greywater recycling

> Smart irrigation

» Water treatment
Education
Agricultural classrooms
Workforce training center
Entrepreneurship center
Research labs

Estimated Cost Ranges
» Small Macro Campus: 10 — 20 acres
Estimated Cost: $8 million — $25 million

> Regional Innovation Campus: 25 — 50 acres
Estimated Cost: $25 million — $75 million

» Full-Scale HBCU / Municipal Agriculture Campus: 75 — 100+ acres
Estimated Cost: $75 million — $200 million+

IV. Recommended Funding Stack by Project Type
1. Church-Based Micro Farm
Recommended Funding Sources:

USDA Urban Agriculture and Innovative Production Grant
FSA Microloan

State agriculture grant

Local foundation grant

CDBG funds through municipality

Church land contribution

Corporate sponsorship

Philanthropic food security grant

VVVVVVYYV

Estimated Project Cost: $500,000 — $1.5 million
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2. Container Hydroponic Farm

Recommended Funding Sources:
e USDA Urban Agriculture Grant
e FSA Microloan
e Specialty Crop Block Grant subaward
e Local food access grant
e Private sponsor
e Community development loan

Estimated Project Cost: $175,000 — $350,000 per Al-enabled container
3. AI-Driven Aquaponics Research Facility

Recommended Funding Sources:

USDA 1890 Capacity Building Grant
USDA NIFA research grants
Specialty Crop Multi-State Program
DOE renewable energy grants
Foundation grants

University research funds

Private technology partner investment

VV VYV VYV

Estimated Project Cost: $1.25 million — $18 million depending on scale
4. Municipal Urban Agriculture Campus

Recommended Funding Sources:
o EPA Brownfields Assessment/Cleanup
« CDBG
e EDA Public Works
e USDA Urban Agriculture
e USDA LAMP
o EPA water infrastructure funds
o State economic development grants
e New Markets Tax Credits

Estimated Project Cost: $8 million — $75 million
5. Renewable Energy Farm Campus

Recommended Funding Sources:

» USDA REAP
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DOE grants

Clean energy tax credits
State energy office grants
Green banks

Private solar PPA
Municipal bonds

VVVVYVY

Estimated Project Cost: $3 million — $40 million depending on solar, battery, and microgrid size

V. Strategic Grant Narrative Language

A community-based, HBCU-supported, technology-driven sustainable agriculture initiative
designed to expand food production, reduce water consumption, deploy renewable energy, create
workforce pathways, support underserved communities, and establish new standards for
controlled environment agriculture, aquaponics, hydroponics, and Al-powered farming systems.

The initiative will transform underutilized church, municipal, and community land into
productive food innovation hubs that combine research, training, entrepreneurship, climate
resilience, and local food access.

VI. Recommended First Steps

1. Complete a feasibility study for each proposed site.

Identify whether the site is urban, rural, brownfield, church-owned, university-owned, or

municipal-owned.

Determine eligible grant categories.

Prepare a preliminary site plan and budget.

5. Secure letters of support from HBCUs, churches, municipalities, nonprofits, and private
partners.

6. Create a grant calendar by agency and deadline.

Establish a project entity or consortium governance structure.

8. Prepare shovel-ready pilot projects for immediate funding opportunities.

W

~

VII. Planning Budget Summary

| Project Type H Estimated Cost Range|
[Basic Urban Micro Farm [ $150,000 — $450,000)
|Church-Based Micro Farm | $500,000 — $1.5 million|
|Advanced 3-5 Acre Micro Farm | $1.8 million — $5 million|
140-Foot Container Hydroponic Farm | $135,000 — $275,000)
|Al-Enabled Container Farm | $175,000 — $350,000)
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| Project Type H Estimated Cost Range|
|Sma11 Al Aquaponics Facility ”$1.25 million — $3.5 milli0n|
IMid-Scale Aquaponics Facility | $5 million — $18 million|
\Commercial Vertical Farm | $7 million — $100 millionH
'Small Macro Farm Campus | $8 million — $25 million|
|Regiona1 Innovation Campus ” $25 million — §75 million|
IFull-Scale HBCU/Municipal Campus||$75 million — $200 million+|

VIII. Closing Funding Position
The strongest funding strategy is not to ask one grant to fund everything.
The strongest strategy is to divide the project into fundable components:

USDA funds food production.

DOE funds renewable energy.

EPA funds water and land reuse.

EDA funds job creation and infrastructure.

CDBG funds community impact.

HBCUs lead research and workforce development.

Churches contribute land and community trust.

Private companies contribute technology and commercialization.

VVVVYVYVYYV

Together, these funding streams can transform sustainable agriculture from a concept into a fully
financed community food innovation economy.

HYDROPONIC & AQUAPONIC CROP PRODUCTION CHART

Seed Germination to Harvest, Best Growing System & Estimated Unit Profit

Profit Formula:
Retail Price — Estimated Operating Cost = Estimated Gross Profit Per Unit

Important Note:

These estimates are not final financial projections. They are planning assumptions for feasibility
studies, grant applications, and early business modeling. Final profit must include labor,
packaging, utilities, rent, debt service, insurance, spoilage, distribution, and capital replacement.
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A. Leafy Vegetables
o Seed to .|| Est. Est. |Est. Gross
Crop Germination Harvest Best System  |Unit Cost | Retail || Profit

Hydroponics /

Arugula 3-7 days||25-35 days NET / DWC 11b.| $1.50] $7.00 $5.50

Bok Choy 4-8 days|30-45 days|ydroponics /-y gy sl g5.50 $3.75
Aquaponics

Butterhead Hydroponics /

Lettuce 3-7 days||30—45 days DWC / NFT 11b.|| $1.50 $5.50 $4.00

Collard 510 days|45-65 days| YOPOMes /oo 0ol $4.50]  $2.50

Greens Aquaponics

Kale 510 days||45-60 days|ydroPomies /-y gy 7] §5.50 $3.75
Aquaponics

Microgreens 25 days| 7-21 days||-ydroponics /-yl 6g 00l $25.00(  $17.00
Tray System

Romaine Hydroponics /

Lettuce 3-7 days||35-50 days NET / DWC 11b.| $1.50 $4.50 $3.00

Spinach 5-10 days||35-50 days ﬁ%‘}mpomc“’/ 11b.|| $2.00] $6.00 $4.00

Swiss Chard 5-10 days|| 45-60 days|>uaponics / 11b.| $2.00] $5.50 $3.50
Hydroponics

Hydroponic lettuce commonly reaches harvest in about 30—45 days, and aquaponics is especially
well-suited for leafy greens because they have lower nutrient demands and perform well in
floating raft/DWC or NFT systems.

B. Fruity Vegetables
s Seed to .|| Est. Est. |[Est. Gross
Crop Germination Harvest Best System  ||Unit Cost | Retail | Profit
Hydroponics /
Bell Peppers 7-14 days||70-100 days Dutch Bucket 11b.|| $2.25] $4.50 $2.25
Cherry Hydroponics /
Tomatoes 5-10 days|| 65-90 days Dutch Bucket 11b.| $2.00] $5.50 $3.50
Cucumbers 37 days| 45-65 days||ydroPonics /6y 5ol $3.50 $2.00
Trellis System
Egeplant 7-14 days|80-110 days }Dlzfcrglg’gﬁit/ 11b.| $2.50] $4.50 $2.00
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Crop Germination I-Slziil':;)t Best System  ||Unit g(S)Zt Rlz:;il Eslt).rf)}é;)ss
Hot Peppers || 7—14 days|75-110 days gﬂffﬁ?ﬁiﬁi( 11b.| $2.50] $6.00 $3.50
Tomatoes 5-10 days||70-100 days Eﬁ?ﬁﬁ?ﬁéﬁi t/ 11b.| $2.00| $4.50  $2.50
Zucchini 37 days| 45-60 days ﬁye‘(ilrizpé’:é“/ 11b| $1.75| 350  $1.75

Fruiting vegetables usually needs stronger light, trellising/support, pollination management, and
higher nutrient demand than leafy greens; aquaponic systems can grow them best after the
system is mature and nutrient rich.

C. Herbs
N Seed to .|| Est. Est. | Est. Gross
Crop Germination Harvest Best System  ||Unit Cost || Retail Profit
. Hydroponics /
Basil 5-7 days| 25-35 days NET / DWC 1 oz|| $0.35| $2.50 $2.15
Chives 7-14 days| 45-60 days Eifz‘}mpc’mc” 1oz|| $0.40/ $2.50 $2.10
. Hydroponics /
Cilantro 7-10 days| 25-35 days NET 1 oz|| $0.35| $2.00 $1.65
. Hydroponics /
Dill 7—14 days| 40—60 days NET 1 oz|| $0.40| $2.50 $2.10
Mint || /10daysfromi s, 4o o|Hydroponics /iy ol g 35l gas0|  $2.15
cutting Aquaponics
Oregano 7-14 days| 60-80 days g-‘gopomcs/ 1oz| $0.45) $3.00 $2.55
Hydroponics /
Parsley 10-14 days|| 40-50 days NET 1 oz]| $0.40] $2.50 $2.10
Hydroponics /
Thyme 7—14 days| 70-90 days NET 1 oz $0.45] $3.00 $2.55

Hydroponic herbs can produce quick first harvests; basil, cilantro, mint, and parsley commonly
begin harvesting between about 25 and 50 days depending on crop.
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D. Fruit
Time to Est.
Germination / . .|| Est. | Est.
Crop Start Method First Best System Unit Cost || Retail Gross
Harvest Profit
Container /
Blueberries Best from young 12-24+ Greenhouse Soil- |1 1b.|| $3.00| $6.50|| $3.50
plants months .
Less Media
Hydroponics /
Cantaloupe 3-10 days|| 75-100 days||Trellis or Media 11b.| $2.25|| $3.50 $1.25
Bed
60-90 days .
Strawberries Best from after Hydrqp onics / NFT 1 1b.|| $2.50|| $6.00| $3.50
plugs/crowns / Vertical Towers
transplant
Hydroponics
Watermelon 3-10 days|| 80—100 days||possible, not ideal ||1 1b.|| $1.25| $2.00| $0.75
for micro farms

Strawberries can be grown hydroponically, but they are more demanding than leafy greens and

often perform best from plugs or flowering young plants rather than seed.

Recommended Crop Strategy

Highest Profit Per Unit

|Rank” Crop H Why It Matters |

| 1 HMicrogreens HShortest harvest cycle and highest value per pound |

| 2 ”Basil HFast harvest, repeat cutting, strong restaurant demand |

| 3 ”Mint HRepeat harvest and strong beverage/culinary market |
4 igfg;jéty Reliable hydroponic crop with steady demand

| 5 ”Strawberries HHigh retail value, but more technical to manage |

Best Crops for Aquaponics

Aquaponics is best suited for:

> Lettuce

» Kale

» Swiss chard
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Bok choy

Basil

Mint

Watercress

Some tomatoes and peppers in mature systems

VV VYV

Best Commercial Aquaponics Strategy:
Use aquaponics for leafy greens, herbs, and fish protein first. Add fruiting vegetables after the
fish/nutrient system is stable.

Best Crops for Hydroponics
Hydroponics is best suited for:

Lettuce
Basil
Cilantro
Microgreens
Cucumbers
Tomatoes
Peppers
Strawberries

VVVVVYVYYV

Best Commercial Hydroponics Strategy:
Use hydroponics for predictable, high-density, fast-turn crops where nutrient levels can be
precisely controlled.

Best Crops for Urban Micro Farms
For church-based, school-based, and urban container farms, the recommended first crop mix is:

Lettuce

Basil
Microgreens
Kale

Cilantro
Cucumbers
Cherry tomatoes
Strawberries

VVVVYVYYYYVY

This crop mix balances fast cash flow, community nutrition, restaurant sales, food bank support,
and year-round production.
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Estimated gross profit by crop type. Planning-level gross profit per unit before overhead, debt
service, packaging, spoilage, and distribution.

Crop Gross Profit
Microgreens / 1b. 17

Basil / oz 2.15

Mint / oz 2.15
Butterhead lettuce / 1b. 4

Spinach / 1b. 4

Cherry tomatoes / 1b. 3.5
Strawberries / 1b. 3.5
Cucumbers / Ib. 2

Bell peppers / 1b. 2.25

Unit varies by crop: leafy/fruity vegetables and fruit are per pound; herbs are per ounce.

URBAN AQUAPONICS FARM BUSINESS MODEL & OPERATING GUIDE

A $2.5 Million Al-Driven Community Food Innovation Hub
“From Construction Completion to Sustainable Operation”

I. EXECUTIVE OVERVIEW

A $2.5 million urban aquaponics farm should not be viewed simply as a greenhouse or farming
operation. It is a technology-driven food manufacturing company that combines agriculture, data
science, renewable energy, logistics, retail, education, and community development.

The successful business model operates through multiple revenue streams, not crop sales alone.
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The facility should be designed as:

Artificial intelligence, sensors
and data optimize growing

conditions, conserve resources
and increase yields.

(6) FOOD HUB

" Aggregated, processed
.| and distributed food

. reaches more people,
7z reducing food deserts
.J and increasing access
to healthy food.

Healthy fish raised in clean,
recirculating water provide
protein and natural nutrients
for plant growth.

SUSTAINABLE \

FOOD SYSTEM
ECO-CYCLE

Technology. Nature. People.
Working Together.

Plants grow in nutrient-rich
t water from the fish system—
pes!lclde free fresh and

Fresh, local produce and fish Sty
connect with the community,
supporting health and
strengthening local

SUSTIINAH LE FDDB & NUTRITION EDUCATION & STRONGER LUCAL ECONOMY A BETTER FUTURE
BY DESIGN FOR ALL INNOVATION COMMUNITIES THRIVES FOR GENERATIONS
Cm\servmg water, H!nllhy food produced Building knowledge, Jobs weliness and i

reducing waste, locally and responsibly. skills and brighter opportunity grow bosmmes and :rm keeps gving
protecting our planet. futures. together, families.

The entrepreneur's goal:

84

“Control production, reduce waste, diversify income, and turn every square foot into a revenue-

producing asset.”
I1. BUSINESS MODEL STRUCTURE

Primary Revenue Centers
1. Aquaponics Crop Production (50—60% Revenue)

Products:
Leafy greens:

> Lettuce

> Kale
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> Spinach

> Swiss chard
Herbs:

> Basil

> Mint

> Cilantro

> Parsley
Premium crops:

> Microgreens

> Specialty greens
Customers:

> Restaurants
Food trucks and ghost kitchens
Intermodal transportation
Grocery stores
Schools
Hospitals
Farmers market customers
Subscription produce boxes

VV VYV VYV

2. Fish Production (10-15% Revenue)

Aquaculture products:

Tilapia

Catfish

Trout (climate dependent)
Salmon

YV V V VY

Revenue:
Fresh fish sales
Value-added:

> Fillets

> Smoked fish

> Prepared meals

3. Farmers Market & Retail Store (15-25%)
The farmers market increases margins because you sell directly.

Example:

Wholesale lettuce: $2.00/head
Retail lettuce: $4.50/head
Same product. More profit.

Products - Fresh produce
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Local partner products:
» Honey

Eggs

Sauces

Baked goods

Flowers

Packaged cut meats

VV VYV

4. Education & Training Revenue (5-10%)

Programs:

> School tours

» STEM programs

> Workshops

> Certification classes

> Workforce training
Partners:

> Schools

> Universities

> Nonprofits

> Workforce agencies

III. FACILITY OPERATING MODEL

Assumed Facility Investment: $2,500,000
Facility Size: 10,000-20,000 sq. ft.

Components:

Greenhouse
Fish tanks
Grow beds
Nursery
Packaging room
Cold storage
Farmers market
Classroom
Office

VVVVYVYVYVYYVYYVY
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IV.KEY PERSONNEL STRUCTURE
Year 1 Staffing Plan

1. Owner / Chief Executive Officer
Salary: $60,000-$90,000

Responsibilities:

> Vision
Partnerships
Financing

Sales relationships
Expansion strategy

YV V V V

2. Farm Operations Manager
Salary: $60,000-$80,000. Most important hire.

Responsibilities:

> Daily production
Staff management
Crop planning
Harvest schedules
Food safety

YV V V V

Background: Controlled Environment Agriculture experience

3. Aquaponics System Manager
Salary: $50,000-$70,000

Responsibilities:

» Manages fish health
Feeding
Breeding
Water quality
Disease prevention

YV V V V

Water systems:

> Pumps
> Filters
> PH

> Oxygen
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4. Crop Production Technician
2 Positions Salary: $35,000-$45,000 each

Duties:
> Seeding
> Transplanting
> Harvesting
> Cleaning

5. A1/ Technology Technician
Salary: $50,000-$75,000

Responsible for maintaining:
> Sensors

Cameras

Software

Automation

Data reports

YV V VYV

6. Sales & Market Manager
Salary: $45,000-$65,000

Responsible for:
> Farmers market
> Restaurant sales
> Customer accounts & Subscriptions
7. Bookkeeper / Accountant
Part-time initially salary: $15,000-$30,000 annually

Responsible for handling:

> Payroll
Accounts payable
Accounts receivable
Taxes
Financial reports

YV V V V

Estimated Annual Payroll

| Position H Annual Cost ‘
ICEO 175,000 |
|Operati0ns Manager H$70,000 ‘
Aquaponics Manager $60,000
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| Position H Annual Cost ‘
|Technicians ) H$80,000 ‘
|AI Technician H$60,000 ‘
|Sales Manager H$55,000 ‘
|Accounting 825,000 |
Benefits/Taxes 885,000 |
'TOTAL ~$510,000/year |

V. AI-DRIVEN FARM MANAGEMENT SYSTEM
Sensors Monitor:
Water:

» Temperature

> PH

> Dissolved oxygen

> Ammonia

> Nitrates
Plants:

> Growth rates

> Color analysis

> Disease detection
Climate:

» Temperature

> Humidity

> COq

> Lighting
Al Dashboard
Daily Owner Report:

Production

Today's harvest: 3,000 heads lettuce
Crop health: 98%

Fish mortality: <2%

Energy: Solar production

Water: Gallons reused

Labor: Hours per pound produced

VI. REQUIRED EQUIPMENT
Aquaponics Equipment

Estimated Replacement Planning:
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Equipment Cost Life
Fish Tanks $50K-$150K 15-20 yrs
Pumps $10K-$40K 3-5yrs
Filters $20K-$75K 5-10 yrs
Aeration $15K-$40K 5 yrs
Plumbing $30K-$100K 15-20 yrs

Growing Systems

Equipment Cost
Grow beds $75K-$250K
LED lights $100K-$300K
Climate controls $100K-$250K
Sensors $25K-$100K

VII. PREVENTIVE MAINTENANCE PROGRAM
Daily Checklist

v Check water chemistry
v Inspect pumps

v Inspect fish behavior
v Review Al alerts

v Check temperature

v Inspect plants

Weekly

v Clean filters

v Test backup power
v Calibrate sensors
v Inspect plumbing
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Monthly

v HVAC inspection
v/ Pump maintenance
v Energy audit

v Inventory audit

Annual Maintenance Budget

Plan: 3-5% of equipment value

For $2.5M facility: $75,000-$125,000/year
VIII. OPERATING EXPENSE BUDGET

Annual Estimate:

| Expense ” Cost |
[Payroll [ $510,000)
[Utilities [ $75,000)
[Fish feed [ $40,000|
|Seeds/plants [ $35,000)
|Nutrients ” $25,000|
Packaging [ $60,000|
Maintenance [ $100,000|
lInsurance [ $35,000|
Marketing [ $50,000|
|Software ” $25,000|
|Accounting/legal [ $25,000)
|Misce11aneous ” $50,000|
ITOTAL OPEX | ~$1,030,000/year |
IX. ACCOUNTING SYSTEM

Recommended Chart of Accounts:

Revenue

4000 Produce Sales
4100 Fish Sales
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4200 Farmers Market
4300 Education Programs
4400 Grants

Cost of Goods Sold

5000 Seeds

5100 Fish Feed

5200 Packaging

5300 Nutrients

5400 Labor Production

Expenses

6000 Payroll
6100 Utilities
6200 Repairs
6300 Insurance
6400 Marketing
6500 Technology

Assets

1500 Equipment
1600 Greenhouse
1700 Fish Systems
1800 Solar Systems

X. KEY PERFORMANCE INDICATORS (KPIs)

Track weekly.

Production:

Revenue per square foot

Target: $50-$150/sf annually

Water: 95%+ re-use

Labor: Pounds harvested per labor hour
Waste: Less than 5%

Sales: 80% production sold before harvest
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XI. YEAR ONE REVENUE TARGET MODEL
Example:

Weekly production: 10,000 Ibs. produce
Average sales: $4/Ib. blended

Weekly revenue: $40,000

Annual: $2,080,000

Additional:

Fish: $200,000
Market: $300,000
Education: $100,000

Potential Revenue: ~§2.5M—$2.7M/year
XII. THE ENTREPRENEUR'S FIRST 100 DAYS

Days 1-30
Build systems:

> Hire operations manager

> Install accounting

> Create crop calendar

» Secure customers
Days 31-60
Stabilize:

> Monitor yields

> Train employees

> Reduce waste

> Build subscriptions
Days 61-100
Scale:

» Restaurant contracts
School agreements
Grocery partnerships
Education programs

YV V V

FINAL OPERATING PRINCIPLE
A successful aquaponics entrepreneur does not manage plants.
They manage:
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Living systems
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Healthy biology
creates abundance.
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operations, fuels
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collaboration.
OF GROWTH, VALUE
AND IMPACT /

CUSTOMERS

. Satisfied customers
create demand,
loyalty and

DATA

Data informs decisions,’
improves outcomes
and drives continuous
& improvement.

The future farmer is not only a grower. The future farmer is a CEO of a living technology
company. This operating structure is also the framework lenders and grant reviewers expect to

see behind a $2.5M facility.

HBCU - HSAIC CAPSTONE PROJECT OUTLINE

“The Future Farm Challenge: Designing, Building & Operating the Aquaponics Company of
Tomorrow”
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A Multi-University Collaboration Between:
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§ sustainable spaces 8
that support people,
productivity, and
the environment.

I. CAPSTONE PROJECT VISION

The purpose of the Future Farm Challenge Capstone Project is to create a real-world
simulation where students from multiple universities, disciplines, and backgrounds must work
together to create a profitable, sustainable, technology-driven agricultural company.

The project challenges students to move beyond classroom theory by requiring them to:

Think Like Scientists
Design Like Architects
Engineer Like Innovators
Build Like Contractors
Analyze Like Technologists
Operate Like Entrepreneurs

VVVVYY

The ultimate goal is to design, construct, commission, and operate a fully functional Al-driven

aquaponics facility capable of producing sustainable food while generating a profitable business
model.

II. CAPSTONE MISSION STATEMENT
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To prepare the next generation of agricultural innovators, engineers, builders, technologists, and
entrepreneurs by creating an interdisciplinary learning environment where students must
communicate, collaborate, negotiate, solve problems, manage budgets, protect resources, and
operate as a real company competing in the global food economy.

III. TEAM STRUCTURE

Each team will operate as a startup company.

Company Formation:
Total Students Per Team: Minimum 5 — Maximum 10

Each team includes:

| Discipline HStudents” Company Role ‘
|Agriculture Sciences H 3 HChief Agriculture Officers ‘
|Technology Systems H 2 HChief Technology Officers ‘
|Computer Science H 1 HAI/Data Systems Directors ‘
|Architecture ” 1 ”Design & Planning Directors‘
|Engineering ” 1 ”Engineering Directors ‘
|Construction Management” 1 HConstruction Executives ‘
|Business Administration H 1 HCEO/CFO Leadership Team ‘

IV. COMPANY ORGANIZATIONAL STRUCTURE

Executive Leadership
Chief Executive Officer (Business)
Responsible for:
> Company vision
Strategic decisions
Investor presentation
Profitability
Team leadership

YV V V VYV

Chief Financial Officer (Business)
Responsible for:

> Budget management

> Financing strategy

> Accounting

> Financial projections
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» Return on investment

Agriculture Division
Chief Agricultural Officers
Responsible for: Aquaponics System Design
> Fish species selection
> Crop selection
> Nutrient cycles
> Growing strategy

> Food safety

> Production schedule
Deliverables:

> Crop calendar

> Harvest projections

> Production model

Technology Division
Chief Technology Officers
Responsible for: Smart Farm Integration

Design:
> Automation systems
> Renewable energy systems
> Sensor integration
> Equipment selection

Systems:

Solar energy

> Water conservation
> Climate controls

> Smart equipment

A\

Computer Science Division
Al & Data Systems Directors

Responsible for: Developing Digital Farm Operating Platform

Including:
> Artificial intelligence controls
> Data dashboards
> Predictive analytics
> Yield forecasting
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> Equipment monitoring

Al Tracks:
> Water quality
> Plant health
> Fish health
> Energy consumption
> Labor efficiency

Architecture Division
Design Directors

Responsible for: Facility Design:

Building layout
Greenhouse design
Visitor experience
Farmers market
Education space

YV V V VYV

Required Drawings:

Site plan

Floor plan

> Circulation plan

> Sustainability features

Y VYV

Engineering Division
Engineering Directors

Responsible for: Systems Engineering:
Structural systems
Mechanical systems
Electrical systems
Plumbing systems
Renewable energy integration

n:

Solar power

Water recycling
Hydrokinetic opportunities
Microgrid systems

Des

VVVVgeVVVVYV

Construction Management Division
Construction Executives
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Responsible for: Project Deliver
> Estimating
> Scheduling
» Procurement
> Safety
> Quality control
Deliverables:
> Construction budget
> Project schedule
> Logistics plan
> Risk assessment

V. PROJECT OBJECTIVE

Teams must design and launch:

A SMART AQUAPONICS COMPANY (Company names are discretionary)
Required Components: Production Facility

Must Include:

Aquaponics growing system

Fish production

Hydroponic integration

Greenhouse operations
Vertical farming opportunities

YVVYVYYV

Artificial Intelligence Platform
Must Include:

Sensors

Data collection

Al monitoring
Automated controls
Performance dashboards

YVYVYYVYYV

CONFIDENTIAL & PROPRIETARY

This manuscript is a strategic plan that contains confidential concepts, research strategies, partnership models, technology
applications, and intellectual property related to sustainable agriculture innovation. This document is provided solely for authorized
review and collaboration purposes. No portion may be reproduced, distributed, disclosed, sold or shared without prior written
authorization from the originating representatives of the HBCU Sustainable Agriculture Innovation Consortium and The GlennHill
Organization, LLC Publishing @ glennhillorg2020@gmail.com

© 2026 THE GLENNHILL ORGANIZATION LLC PUBLISHING - HSAIC. All Rights Reserved.



100

Renewable Energy Strategy
Must Include:

» Solar power

> Battery storage

» Energy reduction strategy
» Net-zero pathway

Water Conservation
Must Include:

» Closed-loop water recycling
» Rainwater harvesting

» Filtration

» Smart irrigation

Business Operation
Must Include:

Company structure
Staffing plan
Revenue model
Financial projections
Marketing plan

VVVVY

VI. PROJECT PHASES
PHASE 1 - Company Formation & Market Research

Weeks 1-4 Students create:
» Company name
Mission statement
Leadership structure
Market analysis
Target customers

YV V V VY

Research:

Who buys our food?
> Restaurants
» Grocery stores
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» Schools
> Hospitals
» Communities

PHASE 2 Conceptual Design

Weeks 5-8 develop:
> Facility concept
> Production goals
> Technology strategy
> Preliminary cost model

Decision Point:
"What are we building and why?"

PHASE 3 - Engineering & Business Development

Weeks 9-14 create:
Design Package

Architecture:

> Drawings

> Renderings

> Site plan
Engineering:

> System design

> Equipment requirements
Construction:

> Cost estimate

> Schedule
Business:

> Operating model

PHASE 4

Virtual Construction & Commissioning

Weeks 15-20 students simulate:
> Construction kickoff

Procurement

Budget control

Schedule management

Startup testing

YV V V VY
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Challenges introduced:

Material price increases
Equipment delays

Budget cuts

Design changes

Teams negotiate solutions.

VVVVY

PHASE 5

Farm Operations Simulation

Weeks 21-28: Operate company for one simulated year.

Manage Production:

> Crop cycles

> Fish growth

> Harvest schedules
Business:

> Sales
Payroll
Maintenance
Expenses

YV V V

VII. BUSINESS PERFORMANCE CHALLENGE

Each company receives:
Starting Investment: $2,500,000

They must decide how much goes to:
> Facility construction

Equipment

Technology

Staffing

Marketing

Operating reserves

VV VYV

Financial Requirements
Teams must produce a 5-Year Pro Forma including:

Revenue:
» Produce sales
» Fish sales

» Farmers market
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> Education programs

Expenses:

> Payroll
Utilities
Maintenance
Insurance
Debt

YV V V V

VIII. REAL-WORLD NEGOTIATION EXERCISES
Teams must negotiate:

Architects vs Construction - Design quality vs budget
Agriculture vs Finance - Production goals vs profitability
Technology vs Operations - Innovation vs maintenance cost
Engineering vs Sustainability - Performance vs affordability
CEO vs Departments - Vision vs resources

YV VYVYY

IX. FINAL COMPETITION

“Future Farm Investment Summit”
Teams present to:

University leaders
Investors

USDA representatives
Industry partners
Community leaders

YV V V VYV

Presentation Requirements:

1. Design Presentation

> Renderings

> Facility layout

> Technology systems
2. Construction Plan

> Cost estimate

> Schedule

> Procurement strategy
3. Operations Plan

> Staffing

> Production

> Maintenance
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4. Financial Pitch
Investors want:

> Cost to build

> Annual revenue
> Profit margin
>

ROI

X. SCORING CRITERIA

| Category H Points |
|Innovation H 20 |
|Sustainability | 20 |
[Profitability | 20 |
|C011aborati0n H 15 |
|Technical Design H 15 |
|Community Impact H 10 |
ITOTAL | 100 |

XI. LONG-TERM OUTCOME

Students completing the capstone graduate with:
v Real project experience

v Team leadership skills

v Business understanding

v Technical collaboration experience

v Entrepreneur mindset
They do not leave only knowing how to work in an industry. They leave prepared to create one.

FINAL CAPSTONE PRINCIPLE

“The future will not belong to the smartest person in the room. It will belong to the people who
learn how to bring every smart person in the room together.”

— B. Hill-Glenn
HSAIC Future Farm Challenge

Building the Farmers, Founders & Innovators Who Will Feed The World Tomorrow
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RULES, STANDARDS & ETHICS

HBCU SUSTAINABLE AGRICULTURE INNOVATION CONSORTIUM (HSAIC)

AGRI-TECH-TURE CAPSTONE
COMPETITION

Competition Rules, Discipline Standards, and Ethics Code

A Student Discipline, Ethics, Attendance, and Performance Framework

Designed to guide official student teams, Worker Bees, faculty advisors, mentors, judges, and competition
administrators.

Future Farm Challenge - Building the Farmers, Founders & Innovators Who Will Feed The World Tomorrow

Standard

Document Type Competition Rules / Student Code of Conduct

Applicable Program AGRI-TECH-TURE / HSAIC Future Farm Challenge

Team Size Minimum 5 and maximum 10 official student representatives per school
Support Students Unlimited Worker Bees permitted; not counted as official competitors
Disqualification Trigger Two consecutive missed official check-in meetings

Innovation, Sustainability, Profitability, Collaboration, Technical Design, and Community

Scoring Basis
Impact
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Document Navigation

Use this section as a quick reference for competition administrators, faculty advisors, and student team

leaders.
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Competition Discipline Standard

The competition is designed to reward teams that combine innovation with attendance, preparation, truthful
research, ethical conduct, teamwork, and timely execution. A technically strong team may still be penalized or
disqualified for misconduct, misrepresentation, plagiarism, or repeated absence.
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I. Purpose and Guiding Principals

The purpose of these competition rules is to establish a fair, disciplined, ethical, and professionally
managed student competition. The AGRI-TECH-TURE Capstone Competition is designed to simulate a
real-world project environment where students must think like scientists, design like architects,
engineer like innovators, build like contractors, analyze like technologists, and operate like
entrepreneurs.

These rules teach students that innovation requires more than ideas. It requires accountability,
attendance, teamwork, professional conduct, honest research, ethical business practices, respect for
deadlines, and responsible stewardship of resources.

Core Competition Principle

The best team is not simply the team with the strongest concept. The best team is the team that can collaborate,
show discipline, defend assumptions, act ethically, and deliver a real-world solution that can feed communities
and create opportunity.

Il. Team Eligibility and Composition

Rule 1: School-Based Team Representation
Each participating school or university shall be represented by an official student competition team.

Minimum: 5 student representatives.

Maximum: 10 student representatives.

No team may compete with fewer than 5 official representatives unless approved in writing by the
Competition Committee.

No team may list more than 10 official representatives for scoring, final presentation, or official recognition.

Rule 2: Official Student Representatives

Official student representatives are the only students counted as the competing team. These students
are responsible for leadership, presentation, decision-making, and submission accountability.

Official Role Primary Responsibility

Overall company vision, final decision coordination, team accountability, and presentation
leadership.

Team Leader/ CEO

CFO /Business Lead Budget, pro forma, revenue model, funding strategy, ROI, and profitability discipline.

Aquaponics, hydroponics, crop selection, fish production, production schedule, and food

Agriculture Lead
safety.
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Official Role Primary Responsibility

Technology / Al Lead Sensors, dashboards, Al monitoring, data systems, automation, and digital farm controls.

Site plan, facility layout, renderings, circulation, visitor experience, and sustainability

Architecture / Design Lead
features.

Structural, mechanical, electrical, plumbing, renewable energy, water recycling, and

Engineering Lead . K
microgrid concepts.

Construction Management Lead Estimating, scheduling, procurement, safety, quality control, logistics, and risk planning.

Customer research, food access strategy, communications, outreach, and community

Marketing / Community Impact Lead . .
benefit narrative.

Rule 3: Unlimited Support Students - Worker Bees

Each school may have an unlimited number of additional students assisting the project. These students
shall be recognized as Worker Bees.

Worker Bees may support research, drafting, data collection, renderings, model building, market surveys,
cost research, presentation preparation, social media, administrative coordination, and community
outreach.

Worker Bees will not be counted as official team representatives.

Worker Bees will not be eligible to present during the final judged competition unless formally substituted
before the roster deadline.

Worker Bees may be recognized in an appendix, acknowledgement page, or team support list.

Rule 4: Roster Lock Date

Each school must submit its official team roster by the published roster deadline. After the roster lock
date, substitutions may only be made for documented academic, medical, disciplinary, or emergency
reasons and must be approved by the Competition Committee.

lll. Attendance, Check-In Cadence, and Discipline

Rule 5: Mandatory Competition Check-Ins

All teams must attend the official competition check-in cadences. Each team must have at least two
official student representatives present at every required check-in unless otherwise approved.

Orientation meeting.
Phase 1 check-in.

Phase 2 check-in.
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Phase 3 check-in.

Phase 4 check-in.

Final presentation readiness check.
Post-competition operations simulation check-in.

Rule 6: Two Consecutive Missed Meetings Equals Disqualification

If a team misses two consecutive official check-in meetings, that team shall be disqualified from the
competition.

A missed meeting occurs when no official student representative attends.
A missed meeting occurs when the team fails to notify the Competition Committee in advance.
A missed meeting occurs when the team fails to submit required progress updates after the missed meeting.

Rule 7: First Missed Meeting Warning

After the first missed check-in, the team will receive a written warning and must submit a corrective
action report within 72 hours.

Why the meeting was missed.

Who is responsible for future attendance.

What work was completed since the last check-in.

What steps will be taken to avoid another missed meeting.

Rule 8: Professional Meeting Conduct
Students must treat check-in meetings as professional project meetings.

Arrive on time.

Be prepared to report progress.

Assign one student spokesperson.

Keep cameras on when requested.

Avoid side conversations and distractions.

Respect speakers, judges, mentors, faculty advisors, and other teams.
Submit follow-up items by the assigned deadline.

Attendance Enforcement

A team that misses two consecutive official check-in meetings is disqualified. Discipline, presence, and
communication are treated as professional development requirements, not optional administrative details.

IV. Phase-Based Competition Requirements

The competition shall follow five project phases: Company Formation and Market Research;
Conceptual Design; Engineering and Business Development; Virtual Construction and Commissioning;
and Farm Operations Simulation.
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Minimum Required Evidence

Phase 1

Phase 2

Phase 3

Phase 4

Phase 5

Company Formation & Market
Research

Conceptual Design

Engineering & Business Development

Virtual Construction & Commissioning

Farm Operations Simulation

Company name, mission statement, leadership structure, market analysis,
target customer profile, and customer research.

Facility concept, production goals, technology strategy, preliminary cost
model, and decision-point narrative.

Architecture drawings/renderings/site plan; engineering system
design/equipment requirements; construction estimate/schedule; business
operating model.

Construction kickoff, procurement, budget control, schedule management,
startup testing, challenge response, and negotiated solutions.

Simulated year of operations with crop cycles, fish growth, harvest
schedules, sales, payroll, maintenance, and expenses.

Rule 9: Phase 1 - Company Formation and Market Research

Each team must create a company name, mission statement, leadership structure, market analysis,
and target customer profile. Teams must answer: Who buys our food?

Restaurants.

Grocery stores.

Schools.
Hospitals.

Communities.

Public institutions, food distributors, and nonprofit organizations.

Rule 10: Phase 2 - Conceptual Design

Each team must develop a facility concept, production goals, technology strategy, and preliminary cost
model. Teams must answer the decision-point question: What are we building and why?

Rule 11: Phase 3 - Engineering and Business Development

Each team must submit a preliminary design and business package with architecture, engineering,
construction, and business components.

Architecture: drawings, renderings, and site plan.
Engineering: system design and equipment requirements.

Construction: cost estimate and schedule.

Business: operating model.
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Rule 12: Phase 4 - Virtual Construction and Commissioning

Each team must simulate construction kickoff, procurement, budget control, schedule management,
and startup testing. Teams must respond professionally to real-world challenges such as material price
increases, equipment delays, budget cuts, design changes, and negotiation conflicts.

Rule 13: Phase 5 - Farm Operations Simulation

Each team must operate its company for one simulated year and manage production, sales, payroll,
maintenance, and expenses.

V. Ethics, Academic Integrity, and Professional Conduct

Rule 14: Original Work Requirement

All submissions must be substantially original work created by the student team. Students may use
outside research, precedent studies, vendor information, Al tools, and published data, but all sources
must be disclosed. Any team that submits copied work without attribution may be penalized or
disqualified.

Rule 15: Truthful Data and Honest Assumptions

Teams must not fabricate research, pricing, production yields, market data, financial projections,
customer commitments, or technical results. Allassumptions must be clearly identified.

Confirmed data.
Planning estimate.
Vendor quote.
Student assumption.
Industry benchmark.
Hypothetical scenario.

Rule 16: Al Tool Disclosure

Teams may use Al tools to support research, drafting, design thinking, modeling, and presentation
development. However, teams must disclose how Al tools were used. Students may not represent Al-
generated work as verified engineering, financial, legal, or scientific fact unless it has been reviewed
and validated by the team.

Rule 17: Respect for Intellectual Property

Teams must respect copyrights, trademarks, patents, licensing rights, confidential information,
university policies, and proprietary business concepts. Any images, diagrams, software, technical
drawings, or financial models taken from outside sources must be properly cited or used with
permission.

Rule 18: Confidentiality

Students may receive access to competition materials, manuals, business strategies, sponsor
information, and project concepts. These materials must not be sold, disclosed, distributed, or posted
publicly without written permission.
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Rule 19: No Misrepresentation

Teams may not falsely claim sponsor endorsement, customer commitments, university approval,
investor support, patent ownership, grant awards, vendor partnerships, or technical certifications. Any
claim made in the final presentation must be supported by documentation or clearly described as a
proposed strategy.

VI. Teamwork, Leadership, and Worker Bee Management

Rule 20: Official Team Responsibility

The official 5-to-10 student representatives are responsible for the final work product, even when
Worker Bees assist. The official team cannot blame Worker Bees for missed deadlines, incomplete
work, inaccurate data, or ethical violations.

Rule 21: Worker Bee Ethics

Worker Bees must follow the same ethical standards as official team members. A team may be
penalized if a Worker Bee knowingly contributes plagiarized, false, unauthorized, or unethical work.

Rule 22: Internal Team Discipline

Each team must establish an internal leadership structure and assign responsibilities. Teams should
maintain professional project records.

Meeting notes.

Task assignments.
Attendance records.
Version control.
Research citations.
Budget assumptions.
Decision logs.

Rule 23: Conflict Resolution

Team conflicts must be handled professionally. Students should first attempt to resolve conflicts
internally through the team leader. If unresolved, the issue may be elevated to the faculty advisor or
Competition Committee. Unprofessional conduct, harassment, intimidation, sabotage, discrimination,
or retaliation may result in disciplinary review or removal from the competition.

VII. Deliverables and Submission Rules

Rule 24: Required Final Deliverables
Each team must submit a complete final package for the Future Farm Investment Summit.

Design presentation, renderings, facility layout, and technology systems.

Construction cost estimate, project schedule, and procurement strategy.

Staffing plan, production plan, maintenance plan, and operations plan.

Financial pitch, annual revenue model, profit margin analysis, and return on investment strategy.
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Rule 25: Deadline Compliance

Deadlines are part of the competition. Late submissions may receive point deductions unless an
extension is granted before the deadline.

Late Condition Recommended Penalty

Less than 24 hours late 5-point deduction

24-48 hours late 10-point deduction

More than 48 hours late Submission accepted only at committee discretion

Final presentation missed Disqualification, unless emergency exception is approved

Rule 26: Presentation Participation

Only official student representatives may present during the judged final competition unless a
substitution has been approved. Worker Bees may attend and be acknowledged, but they may not serve
as judged presenters unless they are moved onto the official roster before the roster lock deadline.

VIII. Scoring Criteria and Ethical Overlay

The competition scoring shall follow a 100-point structure. Ethics is a threshold requirement and may
override technical scoring when misconduct is present.

Category Rule-Based Evaluation Focus

Innovation 20 Originality, creative use of technology, problem-solving, and future-ready thinking.

i . Water conservation, renewable energy, closed-loop systems, resource efficiency, and
Sustainability 20 i .
environmental responsibility.

Profitability 20 Realistic business model, cost control, revenue strategy, ROIl, and financial discipline.
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Category Rule-Based Evaluation Focus

Interdisciplinary teamwork, meeting attendance, leadership, negotiation, and professional

Collaboration 15 o

coordination.
) ) Facility layout, system design, engineering logic, construction plan, and operational
Technical Design 15 o
feasibility.
. Food access, workforce development, youth entrepreneurship, local benefit, and long-
Community Impact 10 .
term community value.
TOTAL 100 Final competition score before any ethics, attendance, or disqualification action.

Rule 27: Ethics as a Competition Threshold

Ethics shall not be treated as optional bonus points. A team may score well technically but still be
disqualified for plagiarism, fabricated data, false claims, unauthorized use of proprietary material,
misrepresentation of partnerships, repeated missed meetings, harassment or misconduct, tampering
with another team’s work, or failure to follow competition rules.

IX. Professionalism and Student Development Standards

Rule 28: Discipline Standard

Students are expected to demonstrate discipline through attendance, timeliness, preparedness, follow-
through, respect for deadlines, accurate reporting, professional communication, and completion of
assigned duties.

Rule 29: Business Ethics Standard

Students must learn that entrepreneurship requires integrity. Teams must prepare budgets, financial
projections, and business models honestly. A profitable concept built on false numbers will be treated
as a failed business model.

Rule 30: Sustainability Ethics Standard

Teams must not claim sustainability benefits without explaining the basis for those claims. Water
savings, energy savings, food production output, and community impact claims must be supported by
research, calculations, or clearly identified assumptions.

Rule 31: Collaboration Standard

Because the competition is designed to bring multiple disciplines together, teams will be evaluated on
their ability to collaborate across roles. A team that allows one person to do all the work will not reflect
the purpose of the competition.
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Rule 32: Respect and Inclusion Standard

All participants must respect fellow students, faculty, judges, mentors, sponsors, and community
partners. The competition should reflect the values of HBCU excellence, leadership, accountability,
and collective advancement.

X. Disqualification Rules

A team may be disqualified for any of the following:

Missing two consecutive official check-in meetings.

Submitting plagiarized or stolen work.

Fabricating research, financial data, technical results, or sponsor commitments.
Using unauthorized proprietary materials.

Allowing non-rostered students or outside parties to present as official competitors.
Harassing, threatening, or sabotaging another team.

Violating confidentiality requirements.

Failing to submit required final deliverables.

Refusing to comply with Competition Committee instructions.

Conduct that damages the integrity of the competition.

XI. Student Honor Statement

Required Student Certification

Each official student representative should sign this honor statement before the competition begins. Faculty
advisors may retain signed copies for their school records and submit a certification copy to the Competition
Committee.

I understand that the AGRI-TECH-TURE Capstone Competition is designed to teach innovation,
discipline, ethics, collaboration, and real-world project execution. | agree to participate honestly,
respect my teammates and competitors, attend required check-ins, complete assigned work,
properly cite sources, protect confidential information, and present only work that is truthful,
original, and professionally prepared. | understand that failure to follow these rules may resultin
point deductions, removal from the team, or disqualification from the competition.
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Student Name Signature
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Implementation Checklist for Competition Administrators

Publish official competition calendar and check-in cadence.

Distribute team roster form and Worker Bee acknowledgement form.

Confirm each team has 5-10 official student representatives.

Collect signed Student Honor Statements from official representatives.

Establish attendance log for every official check-in.

Issue first missed meeting warning and corrective action process when needed.

Publish final deliverable deadlines and late submission penalties.

Confirm judging rubrics match the 100-point scoring criteria.

Require source citations, Al-use disclosure, and assumption notes in final submissions.
Maintain official disqualification review procedure for fairness and documentation.

Final Rule of the Competition

The purpose of the AGRI-TECH-TURE® Capstone Competition is not only to determine which team has the best
idea. It is to determine which team can act with discipline, think with integrity, collaborate with purpose, and build a
real-world solution that can feed communities, create businesses, and prepare students to lead the future of
sustainable agriculture.
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The Micro Farm Ecosystem represents a new generation of
community-based agriculture where technology transforms small
urban spaces into highly productive, sustainable food systems. By
utilizing 40’ x 9’ container hydroponic farms, communities can
produce fresh, healthy food year-round without depending on large
amounts of traditional farmland.

This innovative model combines hydroponic growing systems,
renewable energy, artificial intelligence, and water conservation
technologies into a self-sustaining agricultural platform designed
for neighborhoods, churches, schools, and urban communities.
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The Aquaponics Ecosystem represents the future of sustainable
agriculture by combining biology, technology, renewable energy,
water conservation, and community development into one
intelligent food production system. At the center of the ecosystem
is an Al-driven aquaponics plant designed to produce up to 35,000

pounds of fresh food weekly through a natural closed-loop process
where fish, plants, and beneficial bacteria work together. Fish
production creates nutrient-rich water that feeds crops, plants
naturally filter and clean the water, and the purified water returns
back to the fish — creating a highly efficient cycle that reduces
waste and conserves resources.
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BLACK GENIUS - Seed to Signal - Honoring the Roots.
Amplifying the Future.

“Black Genius - Seed to Signal” represents the journey of human
imagination — from the first seeds planted by forgotten pioneers to
the powerful signals transmitted by the innovators of tomorrow.

The seed symbolizes the brilliance that began beneath the surface
the inventors, farmers, scientists, mathematicians, engineers, and
visionaries whose ideas took root before the world recognized their
harvest. Their discoveries became the foundation that moved
humanity forward through agriculture, medicine, transportation,
communication, mathematics, and technology.

Download the Album. Like. Share

https://music.youtube.com/playlist?list=OLAK5uy kvUr7A0aDel-
7VJZjDc01VkaSH_b9lscc&si=41ZK3u3TCjXLE3BF
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