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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG)  
Grant Application (Docket C-5600) 

 

Submit signed PDF applications with all attachments via email to 
psc.broadband@nebraska.gov by January 17, 2025, 5:00 p.m. Central Time.  

IMPORTANT: Applicants must carefully review the PRO-AG Program Guide and PRO-AG Scoring Reference Sheet for 
details on application requirements and scoring. This includes but is not limited to application field descriptions, 
attachment content, and other necessary documentation and requirements. These resources, along with examples of 
allowed and disallowed costs are available on our website at https://psc.nebraska.gov/telecommunications/2024-2025-
precision-agriculture-infrastructure-grant-program-c-5600.  

If additional space is needed for any section of the application, you may include extra pages if needed, noting the 
application Section, Subsection, and Field Number on the attachment. 

NOTE: This application is a fillable PDF and should be submitted in its original format, rather than as a printed or 
scanned copy. If technical difficulties or other challenges prevent you from submitting the form in this format, please 
contact us to discuss alternative solutions. 
 
Subprogram Descriptions:  

Connectivity Subprogram: Grants within the Connectivity Subprogram shall be used to provide adequate precision 
agriculture connectivity to on-farm structures and devices, including, but not limited to, tractors, combines, 
irrigation systems, livestock facilities, and farm offices. Adequate precision agriculture connectivity means at least 
100 megabits per second download and 20 megabits per second download speeds (100/20 Mbps).  
Note: Applications for the Connectivity Subprogram are permitted from Providers. Agricultural Cooperatives, 
Agronomists, and Agricultural Producers may apply only if partnered with a Provider. 

Devices and Technology Subprogram: Grants within the Devices and Technology Subprogram shall be used to provide: 
(1) On-farm traceability solutions that satisfy food supply stakeholder demand, including blockchain. (2) Products 
that improve soil health, water management tools and sensors that facilitate judicious use of water resources, 
and products that promote the use of water efficiency seed technologies that lower agriculture’s water, carbon, 
and nitrate footprint. (3) Products that use autonomous solutions in agricultural machinery, including but not 
limited to, grain carts, spreaders, precision drone scouting, and scouting robots.  

NOTE: Each subprogram is designed to fulfill a specific purpose, and applicants can submit multiple project proposals 
in separate submissions. However, applicants must apply separately for each subprogram. It is important to note that 
each application will be assessed individually, and there will be no priority given to applicants who choose to apply for 
grants in both subprograms. Each application will be considered on its own merits within the subprogram in which it 
was filed. 
 
Eligible Applicant Types:  

• Provider: A wireless network provider that provides adequate precision agriculture connectivity. Proof needed: 
Proof of business registration and service authorization in Nebraska.  
 

• Agricultural Cooperatives: A business entity that is cooperatively owned and controlled by agricultural producers, in 
which members’ resources are pooled, and which operates for its members’ benefit rather than the benefit of 
outside investors. Proof needed: Articles of incorporation, membership information, and proof of registration as a 
cooperative in Nebraska. 
 

• Agronomist: A scientist who specialized in the science of farming, including but not limited to crop production, soil 
control, or soil management. Proof needed: Professional certifications, degrees in relevant fields, and portfolio of 
agriculture-related projects.  
 

• Agricultural Producer: An individual or entity directly engaged in the production of agricultural products, including 
the cultivating, growing, and harvesting of plants and crops, including farming; breeding, raising, feeding, or 
housing of livestock, including ranching; forestry products; hydroponics; nursery stock; or aquaculture, and whereby 
50 percent or greater of their gross income is derived from these products. Proof needed: See “Agricultural 
Producer Affidavit” on our website.  

 

mailto:psc.broadband@nebraska.gov
https://psc.nebraska.gov/telecommunications/2024-2025-precision-agriculture-infrastructure-grant-program-c-5600
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Section I: Applicant Details (Applies to all applicants) 

1. Subprogram Type:
(See Descriptions Above)
2. Applicant name (Legal name of the
farm/business applying for the grant):
3. Applicant type: (See Definitions
Above)
Proof of applicant type should be
included with application as
Attachment B.
4. Applicant street address:

4a. Applicant city: 

4b. Applicant state: 

4c. Applicant zip code: 

5. Applicant contact (first and last
name):
6. Applicant e-mail:

7. Applicant phone number:

8. Executive Summary: Provide an overview of the applicant, detailing the history, mission, and goals of the farm or
business. Include specific objectives related to precision agriculture connectivity or technology adoption.
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Section II: Project Details (Applies to all applicants)

1. Project name:

2. Precision agriculture
production type:

3. Project location description: (This should include a detailed description of the project area and location(s) to be
served.)

4. Project Proposal: (a) Description of the precision agriculture project you plan to implement. -AND- (b) Explanation
of how the on-farm connectivity or devices and technology will be utilized to enhance productivity, efficiency, and
sustainability. Please include information showing that the applicant is prepared to move forward immediately
upon award of grant.

5. Total Project Cost (include allowable costs only):
See project budget instructions and examples on our website.

$ 
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6. Total Match Commitment Amount (in dollars), if applicable:
NOTE: The project budget (attachment A) must detail any matching funds
committed by source. Additionally, documentation of match commitment must
be submitted as Attachment E. See “Contribution Certification Form” on our
website.

$ 

7. PRO-AG Grant Amount Requested: $ 

8. Estimated number of locations served in project area:

9. Technology type(s) used in proposed project:

10. Expected Start Date (Should not be prior to 4/15/25):

11. Expected completion date (Should not be after 4/15/26):

12. Timeline: Please outline the timeline for your project deployment, including clear milestones and indicators of
readiness for immediate action upon grant award. Provide an explanation of any measures you have in place to
address potential challenges during the implementation process.
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13. Sustainability: Provide an explanation of how the project will be sustainable for a minimum of five years; include
strategies and considerations for long-term success. Attach any evidence of sustainability to the application as
Attachment F.
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Section II Project Details – Subsection A: Applies to Connectivity subprogram ONLY

1. Farm Site Size (acres):

2. Number of Key Operational Locations:

3. Number of Connected On-Farm Entities:

4. Current maximum connection speed bandwidth in project area in Mbps:
(Must be < 25/3 Mbps)
5. Speeds upon completion: (Must be > 100/20 Mbps)

6. Do you certify that the farm site(s) to be served are currently unserved or
lacking broadband Internet service at speeds of at least 25/3 Mbps
download/upload?
7. Do you certify that upon completion of the project, the farm site(s) served by
the project will have access to minimum speeds of 100/20 Mbps for precision
agriculture connectivity to on-farm structures and devices, as required by Neb.
Rev. Stat. § 86-1404(2)(a)?
NOTE: If the FCC National Broadband Map indicates that the location is already
receiving speeds of 25/3Mbps or higher, applicants are required to submit
evidence refuting the data on the broadband map. (Include as Attachment F)
Section III: Technical Summary (Applicants must complete the relevant subsection) 

Section III: Technical Summary – Subsection A: Applies to Devices and Technology subprogram ONLY

1. Applicant’s Experience: Overview of the applicant's experience and expertise in precision agriculture devices and
technology solutions, specifically as related to the devices/technology included in the application. In cases where the
applicant lacks direct experience, an explanation is required on how they plan to acquire the necessary skills and
knowledge to operate the equipment effectively. Provide details of past successful projects or initiatives related to
precision agriculture or similar technologies.
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2. Program Details: Provide details about the proposed program involving precision agriculture devices and
technology, including specifications and technical requirements. Include an explanation of how the chosen
technologies align with the goals of the project.
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3. Expected Useful Life: The expected useful life of devices/technology included in the request for funding. Please
identify any components which may require more frequent repair or replacement.



2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application 

Page 9 of 25   Rev. Nov 2024 

4. Maintenance Plan: Applicants should explain how the devices/technology funded with PRO-AG grant funds will be
maintained for at least five years following project completion.
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Section III: Technical Summary – Subsection B: Applies to Connectivity subprogram ONLY 

1. Applicant’s Experience: Describe the applicant’s experience providing precision agriculture on-farm connectivity
solutions including their technical capability to meet the requirement to provide a minimum 100/20 Mbps. Include
details of past successful projects or initiatives related to precision agriculture connectivity or similar technologies.
Specifically, whether they currently provide broadband at the minimum 100Mbps/20Mbps speeds, and if so, where.
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2. Innovation and Technology: Provide a detailed description of the proposed network architecture including the
specific technologies and strategies to provide service, a list of the on-farm structures and devices to be connected
by project, placement of access points, data collection devices, and other key elements.
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3. Scalability Evaluation: Explain how the solution ensures reliable and scalable connectivity. This could include a plan
for network expansion along with a description of strategies for preserving performance with increased device
density.
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4. Maintenance Plan: Include details regarding the expected useful life of the facilities to be built. Include a
statement as to the technological components used, and, if applicable, which components may require more
frequent repair or replacement. Applicants should explain how the project will be maintained throughout the useful
life of the facilities along with the applicant’s plans to meet the minimum speed requirements in place for the PRO-
AG grant for a minimum of five years following completion.

5. Latency: Include the expected latency of the network (in ms) upon completion. Explain how the expected latency
aligns with the needs of your application. How does this latency impact the ability to perform real-time operations or
data transfers in the context of precision agriculture?



2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application 

Page 14 of 25   Rev. Nov 2024 

Section IV: Legal (Applicants must complete the relevant subsection) 

Section IV: Legal – Subsection A: Applies to Devices and Technology subprogram ONLY 

1. Provide a detailed outline of the pertinent qualifications and certifications essential for the proposed
devices/technology. Explain whether the applicant currently holds the necessary qualifications and certifications,
including any expiration dates. If not currently secured, define the planned steps and timelines for acquiring any
essential qualifications and certifications.



2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application 

Page 15 of 25   Rev. Nov 2024 

2. Detail the applicant's strategies and commitments for sustaining the qualifications and certifications over the five-
year post-deployment period.
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Section IV: Legal – Subsection B: Applies to Connectivity subprogram ONLY 
1. Applicant’s Nebraska ETC Status:

2. Legal Representative Name (Must
be licensed and in good standing to
practice law in Nebraska or admitted
pro hac vice)
3. Legal Representative Email:

4. Legal Representative Phone:

5. A description of any risk factors or legal challenges that must be addressed prior to or during the project in
question (examples include local zoning, permitting, access to rights‐of‐way, etc.), as well as a plan for mitigation.
Additionally, explain any engagement measures with proposed project location(s) or impacted communities.
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6. Has the applicant received letter(s) of support or approval from the owner
of each farm site included in the grant application? Yes/No.
NOTE: Letters of support must be attached to the application as attachment
G and should clearly express the owner's consent for the connectivity project
and their understanding of the proposed on-farm connectivity services and
rates charged for service.
Section V: Project Impact (Applies to all applicants) 
1. Demonstrated Substantial Economic Benefit: Describe the significant economic impact your project will have on
rural Nebraska. What tangible benefits can you quantify, such as job creation and income generation? Please provide
illustrative examples.
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2. Continuing or Increasing Economic and Technological Impacts: How will your project provide ongoing economic
and technological benefits over time? Outline the strategies you will implement to ensure sustained growth and
progress beyond the initial implementation phase.

carrie.gans
Rectangle
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3. Water Conservation Focus: If applicable, please explain in what ways does your project prioritize water
conservation? Explain the innovative strategies, technologies, or practices you plan to implement to promote
sustainable water management and mitigate water usage.
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Section VI: Financial Projections (Applies to all applicants) 

1. Provide comprehensive financial projections for the project. This should include both short-term (1-3 years) and
long-term (4+ years) forecasts, detailing anticipated costs, revenues, and key financial health indicators such as net
cash flow and profitability ratios. The projections should demonstrate a realistic estimate of income and expenses
and the overall financial impact of the project.
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Section VII: Cost Benefit Analysis (Applies to all applicants)

1. Provide a detailed cost-benefit analysis for the project. This analysis should quantify the expected return on
investment (ROI), outlining the financial impact of the project in both the short-term (1-3 years) and long-term (4+
years). The analysis should clearly demonstrate the financial returns of the investment.
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Section VIII: Monitoring and Evaluation (Applies to all applicants)

1. Clearly list the major milestones that will be used to track the progress of your project. This should include a
timeline for deployment of connectivity OR devices and technology. Each milestone should include an expected
completion date. Examples: (1) Installation of connectivity infrastructure by [insert date]. (2) Deployment of smart
sensors by [insert date]. (3) Full project implementation by [insert date].
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2. Identify the specific Key Performance Indicators (KPIs) that will be used to measure the success of the project
following implementation. Each KPI should be measurable and aligned with the project’s objectives. Examples: (1)
[X]% increase in crop yield by [insert date]. (2) [X]% reduction in water usage within [insert time frame]. (3) [X] number
of devices connected to the system by [insert date]. (4) [X]% improvement in farm operational efficiency by [insert
date].
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3. Please explain the plan for monitoring and evaluating the success of the precision agriculture project. Include a
detailed explanation of how Key Performance Indicators (KPIs) included in Section VII, field 2 above will be tracked
and monitored throughout the project. Include specific metrics, tools, and timelines that will be used to track
progress and measure outcomes.




	Connectivity Subprogram: Grants within the Connectivity Subprogram shall be used to provide adequate precision agriculture connectivity to on-farm structures and devices, including, but not limited to, tractors, combines, irrigation systems, livestock...
	Devices and Technology Subprogram: Grants within the Devices and Technology Subprogram shall be used to provide: (1) On-farm traceability solutions that satisfy food supply stakeholder demand, including blockchain. (2) Products that improve soil healt...

	TotalCost: 63986
	TotalMatch: 0
	Subprogram: [Devices and Technology Subprogram]
	ApplicantType: [Agricultural Producer]
	ApplicantStreetAddress: 1969 County Road 14 Blvd
	ApplicantCity: Ames
	ApplicantState: Nebraska
	ApplicantZip: 68621
	ApplicantContact: Justin Taylor
	ApplicantEmail: justin.taylornb@gmail.com
	ApplicantPhone: 402-720-4262
	ExecutiveSummary:      Taylor Farms General Partnership is a family farming operation based out of Ames, Nebraska. The operation consists of three brothers: Justin (49), Zach (43), and Adam (39). The operation became a general partnership in 2006, with their father Bill, as a fourth member. In 2015, Bill passed away and the operation is now made up entirely of 5th generation farmers. The farm operates on nearly 7,000 acres. Corn and soybeans are the main commodities produced and marketed to local elevators and ethanol plants. The majority of the farm is irrigated and conventionally tilled.

     Environmental stewardship is very important to us and plays an important role on how a piece of land is farmed. Protection of the soil and ground water is of the utmost concern. We maintain a good line of equipment to meet the challenges and demands of a fast paced growing season on a wide range of soil classifications. We also attend various meetings, seminars, and training programs yearly to stay up to date on technology, farming trends, and marketing strategies. 

    The majority of the labor is completed by us and our office secretary, Amy (Justin's wife). Seasonal employees are utilized during the busy season and periodically through the year on an as-need basis. All of our inputs are bought locally at trusted retailers that we have done business with for years. The operation continues to support the community by buying local, supporting small businesses, and giving back to the community.

     Taylor Farms is committed to advancing sustainable agricultural practices by integrating innovative technologies to enhance operational efficiency, boost crop production, and conserve natural resources. Our mission is to adopt precision agriculture technologies that promote sustainable farming, reduce costs, and improve productivity while ensuring the long-term health of our land. By utilizing cutting-edge drone technology for crop management, we aim to transform our operations to meet the challenges of modern agriculture and maintain environmental stewardship.

     Our primary goal is to leverage agricultural drone technology to revolutionize how we monitor, manage, and protect our crops. The integration of drones will provide us with precise data, improve application efficiency, and significantly reduce operating costs. With a focus on technology-driven solutions, we aim to minimize resource use, enhance crop health, and support sustainable farming practices.



Project Objectives

     Integrate Precision Drone Spraying Technology:Acquire and deploy agricultural drones, such as the EAVision J100 to apply crop treatments with precision, ensuring uniform coverage and significantly reducing chemical and water usage.

     Enhance Resource Efficiency:Reduce reliance on traditional methods like helicopter spraying, which costs $11 per acre, by utilizing drone technology that offers more affordable, efficient, and accurate applications. With drones, we aim to decrease spraying costs significantly, benefiting both the farm and our landlords.

     Build Long-Term Sustainability:Utilize drone technology to minimize the environmental impact of farming activities by reducing chemical drift, conserving water, and applying inputs only where needed. This aligns with our commitment to sustainability, soil health, and energy efficiency.



By incorporating state-of-the-art drone technology into our farming operations, Taylor Farms will continue to lead in adopting sustainable practices while improving productivity, conserving resources, and ensuring long-term agricultural resilience.
	Project name: Drone Adaption
	ProductionType: Crop Production
	ProjectLocationDescription: Project location will be located within Dodge County, NE.
	Proposal:    Taylor Farms is embarking on a transformative project aimed at modernizing our farming operations through the integration of advanced agricultural drone technology. This initiative will involve the purchase, deployment, and utilization of cutting-edge drones, including the EAVision J100, to revolutionize key aspects of crop management, including pesticide spraying, and fertilization on crop health. These drones will enable precise and efficient applications, ultimately improving both the productivity and sustainability of our operations. The primary goal is to reduce operational costs, increase crop yields, and minimize environmental impact, while also enhancing farm efficiency.

   This project will address critical challenges we face in modern farming, including the need for more sustainable practices, and the necessity for more accurate crop management. By incorporating drones into our operations, we aim to achieve a higher level of precision, flexibility, and responsiveness, ensuring that Taylor Farms remains competitive and environmentally responsible in the evolving agricultural landscape.  

   The core function of the drone technology will be to replace traditional methods of crop spraying, particularly the use of helicopters, with more efficient, automated, and precise drone systems. Here's a detailed breakdown of how the system will integrate into our operations and the specific benefits it will offer.Drones will be able to apply pesticides, herbicides, and fertilizers across the farm. Each drone will be equipped with high-precision spraying nozzles that will ensure even application without overlap or under-coverage. The drones can adjust spray volumes in real time based on field conditions, resulting in a uniform application tailored to specific crop needs. This approach will dramatically reduce waste and optimize input usage.



The proposed project includes:The purchase and deployment of two drones, 2 remotes, 6 batterys, 2 cooling stations, and drone nozzle bodies from Agri Spray Drones, including software.The implementation of agricultural drones will revolutionize our operations in  critical areas.


Improved Crop Health: Drones will provide precise application of inputs, reducing overlap and ensuring even coverage across fields. This reduces stress on crops caused by over-application or missed areas, leading to higher yields.

Rapid Response: The ability to deploy drones quickly to address issues such as pest infestations or nutrient deficiencies ensures timely intervention, protecting yields.

Remote Monitoring and Automation: Drones equipped with imaging technology will allow for efficient scouting of large areas, identifying issues faster than manual inspections.
Resource Optimization: Precise application minimizes chemical and water usage, reducing waste and input costs.
Reduced Environmental Impact: Precision spraying minimizes chemical drift and runoff, protecting nearby ecosystems and improving soil health.
Energy Efficiency: Drones require significantly less energy compared to traditional equipment, contributing to a smaller carbon footprint.



Taylor Farms is fully prepared to proceed upon grant approval.The investment in drones and necessary training has been carefully planned to ensure seamless integration into our operations.This project represents a transformative step in modernizing our farm, reducing costs, enhancing productivity, and achieving our sustainability goals
	GrantAmount: 63986
	LocationNumber: 56
	Technology: The EAVision J100 is an advanced agricultural drone equipped with High-precision spraying capabilities that ensure accurate application of pesticides, herbicides, and fertilizers, reducing waste and improving crop health. Real-time operational monitoring, using onboard sensors and GPS technology to optimize flight paths and coverage.Obstacle avoidance systems to ensure safe operation, even in challenging field conditions.

Battery and Charging System: High-capacity batteries ensure extended operational time, enabling efficient coverage of large fields.

The EAVision J100 integrates with an advanced farm management platform that:

Provides detailed operational data, including sprayed areas, application rates, and flight paths, ensuring full transparency and precision. 

By implementing the EAVision J100 drones, Taylor Farms will significantly improve resource management, reduce costs, and enhance sustainability while maintaining safe and efficient operations across its 7,000-acre operation.
	StartDate: 4/15/25
	EndDate: 10/1/25
	Timeline: Receive Grant

Milestone: Confirm funding and initiate the project implementation process.

Expected Completion Date: April 15, 2025.



Contact Dealer

Milestone: Contact Agri Spray Drones to place an order for two EAVision J100 drones, including batteries, and a charging system. Begin the process of getting the 137 with help from the local dealer. 

Expected Completion Date: May 1, 2025.



Delivery and Setup

Milestone: Receive the drones, verify all components, and perform initial setup, including firmware updates and calibration.

Expected Completion Date: May 15, 2025.



Deployment and Calibration

Milestone:Conduct field testing to calibrate drones for spraying and spreading operations. This includes adjusting settings for precision application and ensuring compatibility with operational requirements.

Expected Completion Date: May 31, 2025.



Training and Certification

Milestone: Train farm staff in drone operation, safety procedures, and maintenance. This will also include ensuring staff have the necessary FAA certifications to operate agricultural drones.

Expected Completion Date: June 10, 2025.



Operational Integration

Milestone: Fully integrate drones into the farms pest management, fertilization, and seeding operations. Conduct initial flights to optimize flight paths and application efficiency.

Expected Completion Date: June 20, 2025.



Ongoing Monitoring and Evaluation

Milestone: Regularly monitor drone performance, application accuracy, and financial impact. Perform maintenance as needed and evaluate ROI over time.

Expected Start Date: October 1, 2025 (ongoing).

Measures to Address Potential Challenges



Technical Issues: Collaborate with Agri Spray Drones for technical support and immediate troubleshooting.

Regulatory Compliance: Ensure all operators are FAA-certified under Part 107 and adhere to all regulations governing drone usage in agriculture.

Operational Adaptation: Provide ongoing staff training to address any learning curve with the new technology.
	Sustainability: 

    The integration of EAVision J100 drones into Taylor Farms' operations will ensure long-term viability by revolutionizing crop management, optimizing resource utilization, and promoting sustainable agricultural practices. These drones empower data-driven decision-making by providing precise application of inputs such as fertilizers and pesticides, significantly reducing waste and ensuring optimal crop health. By improving efficiency and reducing reliance on traditional methods, this project contributes to long-term environmental stewardship and operational profitability.



The adoption of drone technology is designed not only to improve immediate operational efficiency but also to ensure long-term sustainability for Taylor Farms.This project will be sustainable for at least five years and beyond, with drones engineered for durability and performance. Similar systems have proven their longevity in agricultural operations, ensuring a strong return on investment.



Sustainability Strategy

The sustainability strategy for the EAVision J100 drones emphasizes regular maintenance, operator training, and long-term environmental and economic benefits:



Maintenance: A dedicated maintenance schedule will be implemented, including periodic inspections, software updates, and component replacements to minimize downtime and ensure optimal performance.

Batteries and key components will be maintained according to the manufacturer's guidelines to extend their lifespan.



Operator Training: Farm operators will undergo comprehensive training to effectively utilize drone technology, focusing on safe operation, precision application, and troubleshooting.

Ongoing education will ensure operators stay updated on technological advancements and best practices.



Dealer Support: Access to a local Agri Spray Drones dealer will enhance long-term reliability, providing immediate technical support and access to replacement parts when necessary.





Environmental and Economic Benefits

Precise Input Application: Drone technology ensures accurate delivery of pesticides, herbicides, and fertilizers, reducing overapplication and minimizing environmental impact.



Resource Conservation: Optimized spraying practices reduce chemical usage, saving costs and protecting soil and water resources.



Enhanced Crop Yields: Precision agriculture practices improve crop health and productivity, contributing to greater economic sustainability.



Operational Efficiency: Drones reduce reliance on traditional aerial application methods, such as helicopters, cutting costs significantly while delivering faster, more targeted treatments.



 By prioritizing proactive maintenance, comprehensive training, and alignment with sustainability goals, this project ensures a strong foundation for continued innovation and improvement. The adoption of drones establishes a sustainable model that delivers significant environmental and economic benefits, supporting Taylor Farms commitment to sustainable agriculture for years to come.
	C_Acres: 
	C_KeyOpLoc: 
	C_OnFarmEntities: 
	C_CurrentSpeed: 
	C_CompletionSpeed: 
	C_CurrentlyUnserved: [ ]
	C_SpeedCert: [ ]
	D_ApplicantExperience:     Taylor Farms has a proven track record of integrating advanced precision agriculture technologies to improve farm management, enhance operational efficiency, and support sustainability. This experience reflects the operation's ability to adapt to new technological advancements and leverage them for optimized resource management and crop production.



Experience with Drones in Agriculture



While drones are a new technology for Taylor Farms, the operation is confident in its ability to quickly acquire the necessary expertise due to its strong foundation in precision agriculture. Although drones have not yet been used for field operations, the farm has a robust background in utilizing other high-tech solutions, such as precision planting systems, harvest systems such as machine synch, and yield monitors. This experience equips the team with the understanding of how to manage, integrate, and optimize technology for improved farm outcomes.



Planned Acquisition of Skills for Drone Technology



Partnership with Drone Service Providers and Experts: Taylor Farms will partner with a reputable drone service provider or expert specializing in agricultural drone technology. This partnership will offer technical support for drone operation, data collection, and flight planning. By leveraging expert knowledge, the farm will be able to acquire a comprehensive understanding of drone systems and their application for precision agriculture.



Training and Certification: The farm will invest in drone pilot training and certification programs for its team members. These programs will ensure the team is fully equipped to operate drones safely and effectively, and to utilize them for arieal applications of fungicides and fertilizers.



Past Successful Initiatives Related to Precision Agriculture



Precision Planting Systems: Taylor Farms has previously deployed precision planting equipment that uses GPS technology and real-time data analysis to improve seed placement accuracy and optimize plant stand uniformity. This experience is highly relevant to the use of drones for crop monitoring and data collection, as both technologies rely on precise data to improve decision-making.



Yield Monitoring: The farm has successfully employed yield monitoring systems in its combines, allowing for the collection and analysis of harvest data. This data has proven invaluable in identifying field variability and shaping subsequent planting and nutrient strategies. The integration of drone technology will enhance this capability by enabling more detailed and timely field analysis through aerial imagery and other sensor data.



By drawing on these past successes and leveraging partnerships, training, and peer collaboration, Taylor Farms is well-positioned to adopt and effectively use drone technology for precision agriculture.
	D_ProgramDetails:    The proposed program focuses on integrating agricultural spraying drones into Taylor Farms' operations to enhance precision in crop treatment applications. These drones will be equipped with advanced spraying systems, sensors, and imaging technology to ensure efficient, targeted, and precise application of fertilizers, pesticides, and herbicides. By leveraging drone technology, Taylor Farms aims to optimize input use, improve crop health, and enhance sustainability.



Technologies to be Integrated:Agricultural Spraying Drones: The agricultural spraying drones will be equipped with high-precision spraying systems, capable of applying liquids uniformly across the field. These drones will allow for efficient and accurate application of pesticides, herbicides, and fertilizers, reducing chemical waste and improving treatment accuracy.



Technology Components

Cloud-based platform for centralized storage and analysis of data collected by drones.

Real-time insights into field conditions to guide precise spraying applications.

Historical data tracking for assessing treatment effectiveness and optimizing future spraying operations.

High-precision spraying system for accurate application of fertilizers, herbicides, and pesticides.

GPS-enabled for accurate mapping and variable rate application based on field conditions.

Automated flight planning for consistent and efficient spraying coverage across large fields.

Real-time data transmission to cloud-based software for monitoring and control.



Data Integration and Management Platform

Cloud-based software for real-time monitoring of field conditions and spraying performance.

Data logging, analysis, and visualization tools for assessing treatment effectiveness.

Integration with other farm management systems for comprehensive decision-making and planning.

How These Technologies Align with Project Goals:



The integration of agricultural spraying drones into Taylor Farms' operations is designed to improve efficiency, sustainability, and crop productivity through targeted, data-driven applications of agricultural inputs. The technology will help achieve the following goals:



Optimized Input Usage: Spraying drones will enable precise application of pesticides, herbicides, and fertilizers, ensuring that chemicals are only applied to areas where they are needed. This reduces chemical waste, minimizes environmental impact, and lowers costs associated with over-application.



Sustainability and Resource Conservation: The precision of drone-based spraying systems ensures that water, chemicals, and fertilizers are applied efficiently, minimizing waste and reducing the overall environmental impact. This supports the farms sustainability goals and promotes responsible resource management.



Increased Operational Efficiency: Drones can cover large areas more quickly and efficiently than traditional ground-based equipment and can get to the fields in a better time fashion then other aerial applicators. Automated flight paths and spraying schedules reduce labor costs and the need for manual intervention, enabling more effective use of time and resources.



Data-Driven Decision Making: The integration of drone data into a cloud-based management platform allows for comprehensive analysis and real-time decision-making regarding crop health and treatment. This provides valuable insights for optimizing future spraying operations and improving overall farm management practices.



By integrating agricultural spraying drones into its operations, Taylor Farms will be able to significantly enhance its ability to manage crop health, optimize chemical usage, and improve overall farm productivity. These technologies directly align with the projects goals of increasing sustainability, reducing resource waste, and improving the precision and efficiency of agricultural practices. With the use of drones, Taylor Farms is poised to achieve a measurable impact on crop yields, operational costs, and environmental sustainability.
	D_UsefulLife: Agricultural Spraying Drones:

Hardware: The drone airframe and primary components (motors, frames, GPS systems) have an expected useful life of 5 to 7 years, depending on the frequency of use, maintenance, and operating conditions. The drones are built with durable materials to withstand typical agricultural field environments, though exposure to dust, moisture, and outdoor conditions can impact their longevity.



Software: The drone software, including flight planning, data collection, and spraying control systems, is expected to have a useful life of 5 years or more. Software updates, typically provided by the manufacturer, will ensure the system stays current and continues to function efficiently throughout its lifespan.



We have consistently seen equipment that we maintain well out last the expected useful life and fully expect the drone to work for over the 7 years. 



Potential Repairs/Replacement

Batteries: The drone batteries, a critical component, will require more frequent maintenance or replacement. Depending on usage, the batteries typically have a useful life of 2 to 3 years before performance degradation, requiring replacement to maintain optimal flight times. The drone we are implementing into the system would have the ability for the battery to be worked on without the whole battery needing to be replaced. 



Spraying Systems: The spraying mechanisms, including pumps, nozzles, and hoses, may need more frequent maintenance or replacement due to exposure to chemicals, weather conditions, and wear from frequent use. These parts are expected to require regular maintenance and occasional replacement, especially nozzles and filters, which may wear out faster. One specific step to ensuring the longevity of the system is rinsing the system out every day of use. 



Propellers and Motors: The drones propellers and motors are subject to wear from regular use, including potential damage from impacts, harsh environmental conditions, or high-frequency flights and require checking before every flight. 



Key Considerations for Repairs/Replacement

Spraying System Maintenance: Spraying components like nozzles, filters, and hoses will need maintenance and occasional replacement based on frequency of use. These parts may need to be replaced annually or bi-annually.



Generator Maintenance: Regular maintenance of the generator is crucial for extending its life. Key components like oil, air, and fuel filters should be changed every 6 to 12 months, while parts such as spark plugs and fuel lines should be inspected and replaced every 2 to 3 years. 



In Summary

Agricultural Spraying Drones: The drones themselves have a useful life of 5 to 7 years.



By maintaining these components according to manufacturer guidelines and regular servicing schedules, Taylor Farms can ensure the longevity and efficiency of the drones supporting sustained operational efficiency and productivity.
	D_Maintenance: 

Regular Maintenance and Inspections for Agricultural Spraying Drones

Drone Inspections: The drones will undergo regular visual inspections to check for any signs of wear and tear, including damage to the airframe, propellers, GPS systems, and motors. These inspections will be conducted at least quarterly and after each flight season or intensive use.

Spraying Systems Maintenance: The spraying systems (pumps, nozzles, and hoses) will be cleaned and checked after every use to prevent clogs and damage. A bi-annual inspection of the spraying system will also be carried out to ensure nozzles and filters are functioning properly, and components are free from damage due to chemical exposure.

Charging Protocol: Proper charging routines will be implemented to prevent overcharging or undercharging, which can shorten battery life. Batteries will be charged using manufacturer-recommended chargers and stored in optimal conditions when not in use.



Propeller and Motor Care for Drones

Propeller Inspections: Drone propellers will be checked for cracks, chips, or other signs of wear after every 20 flight hours or after any incidents, such as impacts or hard landings. Worn or damaged propellers will be replaced to ensure safe and efficient flight operations.

Motor Maintenance: Drone motors will be cleaned and checked regularly for overheating or other issues. Motor components will be lubricated as necessary, and any worn-out parts will be replaced during the annual inspection.



Software Updates and Calibration for Drones

Software Updates: The drones flight and spraying control software will be updated regularly as new features or improvements become available. These updates will be done annually or as required by the manufacturer to ensure compatibility with other technologies and to improve performance.

System Calibration: The spraying systems will be calibrated annually to ensure precise application of fertilizers, pesticides, and herbicides. Calibration checks will ensure that the drone is applying the right amount of chemicals based on field conditions and sensor inputs.





In Summary

This comprehensive maintenance plan will ensure the operational efficiency and longevity of the agricultural spraying drones. By following a structured maintenance schedule, including routine inspections, software updates, battery management, and regular repairs, the drones will be maintained in peak condition.
	C_Experience: 
	C_InnovationTech:      The proposed network architecture for the agricultural spraying drones involves a seamless integration of various devices and technologies to provide efficient and reliable service across the farm. The system will connect to the drones central hub, allowing for real-time monitoring and management of the spraying operations, optimizing pesticide and fertilizer application. Below is a detailed description of the network, including the specific technologies, strategies for service delivery, and the key on-farm structures and devices involved:



    The Farm Management Platform will collect data from the drones, including flight paths, spraying volumes, chemical application rates, battery status, and any maintenance alerts. This platform will allow operators to access detailed reports, receive real-time alerts, and make data-driven decisions based on live data from the field.



   Wireless Communication: Drones will communicate with the central Farm Management Platform through wireless communication networks, such as Wi-Fi or Cellular Data, depending on the range and the farm's layout. 



Access Points: Access points will be strategically placed throughout the farm to ensure seamless communication between the drones and the central system. These access points can be mounted on farm structures like barns, silos, or towers, or placed in key areas to ensure uninterrupted data transmission. The network will be designed for redundancy to minimize downtime and maintain connectivity, even in more remote areas of the farm.



Agricultural Drones 

Drones: The spraying drones themselves will serve as the primary field devices. These drones will be equipped with GPS systems, sensors, and spraying equipment, allowing them to navigate the field autonomously while ensuring precise chemical application. The drones will be responsible for real-time data collection on flight paths, application rates, field coverage, and the status of the spraying system.



Spraying Systems: Each drone will be equipped with automated spraying systems, including nozzles, pumps, and flow sensors that control the distribution of pesticides, fertilizers, or herbicides. The drone will adjust the spraying parameters in real-time based on the data received from the farm management platform, including crop type, growth stage, weather conditions, and soil data.



Real-Time Monitoring: The drones will send data back to the main platform in real time during their flights. This includes location data, battery levels, spraying system status, and performance metrics such as coverage area and application precision.



Alerts and Notifications: These devices will receive real-time alerts about system statuses, maintenance needs, battery levels, or any operational issues with the drones. If the system detects an anomaly, such as low battery or a spraying malfunction, operators will receive immediate notifications to take corrective actions, preventing potential issues from escalating.



Autonomous Flight: The drones will operate autonomously, using pre-programmed flight paths and onboard sensors to gather data during spraying operations. The data will be automatically uploaded to the central management platform for analysis and reporting.




	C_Scalability:     The solution for agricultural spraying drones is designed to ensure reliable and scalable connectivity, allowing the system to grow as the farm expands or as more drones, sensors, and access points are added. The architecture and technologies used in the system are built with scalability in mind, ensuring that performance is maintained even as the number of devices and data volume increases. 



Below is an evaluation of how the system ensures scalability



    Seamless Integration of Additional Drones and Devices: As the need for more spraying drones arises, the system is designed to seamlessly integrate additional drones into the existing network. Each drone is capable of connecting to the central hub  through wireless communication (Wi-Fi, Cellular Data), with no significant impact on the systems overall performance. The communication network can handle multiple devices operating concurrently, ensuring that drones can work together across large fields without disruption.



    Future-Proofing and Continuous Upgrades: The solution is designed with future scalability in mind by supporting easy integration of new technologies, such as advanced sensors, AI-driven analytics, and next-generation drones. The cloud platform will continually evolve to support new technologies, ensuring that as the farm grows, the system can adopt the latest advancements without requiring a complete system overhaul.



    Ongoing Software Updates: The Farm Management Platform will receive regular software updates to enhance its scalability and performance, ensuring it can handle an increasing number of connected devices and growing data volumes. These updates will help maintain the system’s efficiency and introduce new features, keeping the system reliable as technology progresses.




	C_Maintenance: 

Technological Components Used:

These drones are equipped with GPS systems, spraying mechanisms (nozzles, pumps, tanks), and environmental sensors to ensure accurate and efficient spraying.

Onboard Sensors and Communication Modules

Battery and Charging Systems



Expected Useful Life: The agricultural spraying drones are expected to remain operational for at least five years, assuming regular maintenance and timely repairs. Key components, such as the batteries and spraying mechanisms, may need to be replaced or serviced more frequently to ensure the drones continue to function effectively over time.



Maintenance Plan for Drones: Regular inspections will be conducted to ensure drones are free from wear and tear, ensuring no parts (motors, propellers, nozzles) need immediate replacement.

Software and Firmware Updates

Spraying System Maintenance

Access to Technical Support: A partnership with the drone manufacturer will ensure that technical support is available for troubleshooting and servicing as required. The drones will also be covered by warranties for the first few years, providing additional coverage for repairs and parts replacement.



Drones: Maintenance tasks, such as battery replacements and sensor calibrations, will ensure the drones maintain optimal performance, flight speed, and application precision throughout the five years.










	C_Latency: 

Control and Navigation Latency: The latency for control signals (from the remote controller or flight planning software to the drone) is usually around 50ms to 200ms. This is sufficient for precise flight navigation, obstacle avoidance, and spraying adjustments.



Data Transmission Latency: The latency for data transmission between the drone and the ground station or cloud-based platform (e.g., flight data, battery status, spraying parameters) is typically around 100ms to 500ms. This allows for near-real-time monitoring and adjustments, essential for precision agriculture applications.
	D_Legal2: 

    To sustain the qualifications and certifications necessary for the operation of agricultural drones, including the Part 107 Remote Pilot Certificate, Part 137 Agricultural Operations Waiver, and other relevant qualifications,  the following strategies and commitments to ensure compliance and maintain operational excellence over the five-year post-deployment period.



Part 107 Remote Pilot Certificate Renewal

Strategy:The applicant will ensure that all drone operators maintain their Part 107 Remote Pilot Certificate by completing the required recurrent knowledge test every two years. This will involve:



Scheduling and completing the recurrent knowledge test prior to certificate expiration.

Keeping records of the certificate renewal process and ensuring that all operators are up to date with their certifications.


Commitment:The applicant will allocate resources and time for training and testing, ensuring that all operators are compliant with FAA regulations and can legally operate drones for commercial agricultural purposes.



Timeline:The recurrent knowledge test will be completed within 6 months prior to the certificate's expiration every two years to avoid any lapse in certification. 



Part 137 Agricultural Operations Waiver Maintenance

Strategy:The applicant will maintain the Part 137 Agricultural Operations Waiver by ensuring that the drone operations remain compliant with all relevant regulations and operational safety standards. This includes:



Keeping detailed records of operations and safety protocols.

Ensuring all drone equipment, especially for pesticide spraying, meets FAA standards and is regularly inspected.

Updating safety procedures and operational guidelines as required by any regulatory changes.



Commitment: The applicant will file the necessary paperwork for waiver renewal every two years, ensuring that all spraying operations continue without disruption. 



Timeline: The Part 137 Waiver will be renewed when required.



Aerial Pesticide Applicator Certification Maintenance

Strategy:

The applicant will ensure that operators involved in pesticide spraying maintain their Pesticide Applicator Licenses by meeting state-specific requirements for renewal, which typically involve continuing education and re-certification exams.



Commitment:The applicant will keep track of each operators pesticide certification expiration dates and ensure they complete the required continuing education courses and exams well in advance of the expiration date.

The applicant will partner with local agricultural organizations or certification programs to offer regular updates on pesticide safety and application best practices.


Timeline:All operators pesticide applicator licenses will be renewed according to the states renewal schedule (typically every 3-5 years).
	D_Legal1: Drone Operator Certification: We will be working with local drone dealers to make sure proper registration and applications are complete. 

Pertinent Qualification/Certification: In the U.S., drone operators must hold a Part 107 Remote Pilot Certificate issued by the Federal Aviation Administration (FAA) to operate drones for commercial purposes, including agricultural spraying. This certification demonstrates the operators knowledge of airspace rules, safety protocols, and drone operation regulations.



Current Status: We currently have a hired-hand that has his Part 107 Remote Pilot Certificate that will last tell June 4th 2026. 

Additionally one of the partners is enrolled in a class through the Univeristy of Neberaska.This involves preperation for the Part 107 Remote Pilot Certificate and additonal knowledge on laws surronding drones.



Planned Steps

Step 1: Enrolled in an drone operator training course 

Step 2: Complete the training and schedule the FAA knowledge test.

Step 3: Pass the test and obtain Part 107 certification by end of February 2025



Aerial Pesticide Application Certification

Pertinent Qualification/Certification: For drones that will be used for pesticide, herbicide, or fertilizer application, operators are required to hold a Pesticide Applicator License issued by the relevant states Department of Agriculture. This certification ensures that operators are knowledgeable about safe chemical handling, application techniques, and regulatory compliance.



Current Status: Currently dont have my aerial pesticiides license but have been preparing to take the exam 



Planned Steps: Complete training and pass the required state exam by February 2025



137 Certification for Agricultural Drone Operations

Pertinent Qualification/Certification:To operate drones for agricultural pesticide application, such as the spraying of herbicides, pesticides, and fertilizers, farms are required to obtain a Section 137 Certification. This certification, issued by the Federal Aviation Administration (FAA), authorizes the operation of aircraft (including drones) for commercial agricultural spraying purposes under FAA Part 137, also known as the Agricultural Aircraft Operations rule.



Current Status: At present, we do not yet have our Part 137 Certification. However, we have a comprehensive plan to obtain this certification through collaboration with local drone dealers and agricultural experts.



Planned Steps for Obtaining Section 137 Certification:

Step 1: Engage with Local Drone Dealers:

Taylor Farms will partner with a certified local drone dealer who has experience guiding farms through the Part 137 application process. The drone dealer will assist in ensuring that all necessary paperwork and applications are submitted correctly to the FAA.

Step 2: Submit Section 137 Application:

Complete and submit the FAA Form 137 to the FAA, ensuring compliance with all necessary regulations surrounding pesticide application and airspace safety.

Step 5: Final Approval and Certification:

Once the FAA verifies all requirements are met, we expect to receive Part 137 Certification allowing Taylor Farms to legally operate drones for commercial pesticide, herbicide, and fertilizer application.

The goal is to obtain this certification by mid-2025, in time for the upcoming spraying season.


	C_NETCStatus: [ ]
	C_LegalName: 
	C_LegalEmail: 
	C_LegalPhone: 
	C_LegalRisks: 
	C_LegalLetters: [No]
	ProjectImpact1:     The implementation of agricultural spraying drones at Taylor Farms will create a significant economic impact on rural Nebraska, fostering job creation, increasing income generation, and improving overall farm productivity. These benefits will not only support the farm itself but also positively affect the local economy and surrounding communities.



Job Creation

The adoption of agricultural spraying drones will result in the creation of new job opportunities in the local community. These jobs will encompass various skill sets, including drone piloting, maintenance, and operational support. Specific job opportunities include:



Drone Operators: Hiring and training skilled operators who can safely and efficiently fly agricultural drones for spraying purposes.

Drone Technicians and Maintenance Staff: As drones require regular maintenance, specialized technicians will be needed to ensure drones are operating optimally, including hardware maintenance and software troubleshooting.

Local Dealerships and Equipment Providers: Partnering with local equipment dealers to provide ongoing maintenance and technical support for the drones, leading to business growth in the area.



Income Generation

The adoption of these advanced technologies will directly influence farm revenue by improving crop management practices and reducing operational costs. 



The economic benefits include

Increased Crop Yields: Precision spraying technology allows for more accurate application of pesticides and fertilizers, reducing waste and ensuring crops receive optimal care. This can lead to higher-quality crops and an increase in overall yield, directly boosting farm revenue.

Operational Cost Reduction: By reducing the amount of chemicals and water spraying operations, the drones can significantly lower  costs. These savings will improve profitability, enabling Taylor Farms to reinvest in additional technologies or expand operations.



Strengthening the Local Economy 

Promote Local Business Growth: Increased demand for drone-related services will encourage local businesses, such as farm equipment dealers, software developers, and technology providers, to expand. This results in increased income and job opportunities in rural communities.



Environmental Sustainability

Beyond the economic impact, the use of agricultural drones will contribute to sustainability efforts by reducing pesticide and fertilizer runoff, promoting better soil health, and conserving water resources. These long-term environmental benefits will help sustain agricultural productivity and preserve the rural landscape for future generations.












	ProjectImpact2: 

    The projects integration of agricultural spraying drones will deliver both ongoing economic and technological benefits that will evolve and grow over time. By focusing on efficiency, sustainability, and technological advancement, Taylor Farms will ensure long-term growth and progression beyond the initial implementation phase. Below are the key strategies that will drive continued economic and technological impacts.



Economic Impacts

Increased Efficiency and Cost Savings

Optimized Resource Use: Drones provide precise spraying capabilities, reducing over-application of pesticides and fertilizers. By using only the necessary amounts, the farm can significantly reduce operational costs associated with chemicals, water, and potentially fuel.



Improved Pest and Disease Management: With the ability to precisely apply pest control products only where needed, drones can help minimize crop damage and prevent yield loss, thereby improving profitability.



Technological Impacts

Advancements in Precision Agriculture

Continuous Technological Integration: The agricultural drone system will evolve alongside advancements in sensor technology, AI-driven analytics, and IoT capabilities. The ability to seamlessly incorporate these technologies ensures that the system adapts to future innovations, keeping the farm at the cutting edge of precision agriculture.

Incorporation of AI and Automation: As AI and automation continue to improve, the system will enable smarter, automated decision-making.



Sustainability and Environmental Benefits

Reduction in Environmental Impact: Precision spraying minimizes chemical runoff, pesticide use, and water waste, directly contributing to more sustainable farming practices. Over time, these technologies will significantly reduce the environmental footprint of farming operations.



Soil and Crop Health: The ongoing monitoring of crop health and soil conditions with drones will help farmers make informed decisions about their farming practices, promoting soil health and long-term sustainability.

Ongoing Support and System Upgrades:

Regular System Updates and Training



Technology Updates: As drone technology advances, regular software and firmware updates will be provided to ensure that the system remains optimized and up-to-date with the latest features. This will include improvements in drone performance, precision capabilities, and AI-driven insights.



     This project is designed not only to provide immediate benefits but also to ensure sustained economic and technological growth for years to come. By improving operational efficiency, reducing costs, and enhancing decision-making through data and automation, Taylor Farms will experience ongoing economic benefits. Additionally, the continuous integration of advanced technologies, network improvements, and sustainability measures will position the farm as a leader in precision agriculture. These strategies will guarantee that the impact of this initiative extends well beyond the initial implementation phase, contributing to long-term success and innovation in rural Nebraska.
	ProjectImpact3: 
    Our project prioritizes water conservation by integrating advanced drone technology to optimize the application of agricultural inputs, such as fertilizers, pesticides, and herbicides. Agricultural spray drones, provide a precision spraying solution that minimizes water use while maximizing coverage and efficiency. This innovative approach reduces waste, promotes sustainable water management, and aligns with Taylor Farms' commitment to environmental stewardship.



   Drones equipped with advanced spraying systems use significantly less water compared to traditional ground-based or aerial application methods. For example, where conventional methods may require 20 gallons of water per acre for application, drones can achieve the same coverage with as little as 2 gallons per acre. This reduction of up to 90% in water usage directly contributes to water conservation efforts. In one spray pass our farm would save 126,000 gallons((2 gallons * 7000acres) - (20 gallons * 7000 acres)).



Precision Application: Real-Time Adjustments: Drones are equipped with sensors and GPS technology that enable precise delivery of inputs, ensuring that they are applied only where needed. This targeted approach reduces water and chemical waste, preventing runoff and overapplication.

Variable Application Rates: Drones can adjust spray rates based on inputed data.



Efficiency in Resource Use: Drones minimize water drift and evaporation by delivering inputs closer to the crop canopy, even during challenging weather conditions. This focused application ensures that each droplet of water or chemical is used effectively, conserving water resources and enhancing crop health.



Nutrient Retention and Soil Health: Precision application of water and chemicals also minimizes the risk of nutrient leaching, where excess water carries nutrients like nitrogen and phosphorus beyond the root zone. By ensuring that inputs are delivered with precision, drones help maintain nutrient availability within the root zone, promoting healthier crop growth and reducing the need for additional fertilizer. Additonally eliminating the risk of other chemicals getting into the water system. 



Sustainability in Action: The precise application capabilities of drones preserve soil health by avoiding waterlogging and maintaining a balanced moisture level. Reduced water usage contributes to better soil structure, preventing compaction and erosion.

By integrating drone technology into modern farming practices, Taylor Farms can achieve significant water savings, support healthier crops, and reduce the environmental impact of agricultural operations. This innovative approach demonstrates a commitment to long-term sustainability, resource conservation, and operational efficiency.
	Financial:      

Yearly Operational Costs (7000 acres)               

             

            Expense                     Cost ($)

           Labor Costs               $16,800

           Gas Costs                    $864

         Drone insurance          $2,500

      Maintenance Costs         $1,000

     Regulation Package        $3,000

               Total                      $21,164

    The yearly operational cost table for the drone system is based on several key assumptions and input numbers. We assume the use of two drones, each operated for 12 hours daily over 7000 acres. The operator cost is calculated at $30 per hour per operator, requiring two operators for two drones, resulting in a total annual labor cost of $16,800. Fuel costs for the generators are estimated based on the performance of a Champion 12,000-watt generator, burning approximately 6 gallons of gas daily at $3 per gallon, leading to an annual gas cost of $864. Additionally, we include an annual maintenance cost of $1,000 for both drones, covering routine upkeep such as software updates, repairs, and replacements. These inputs provide a comprehensive and realistic estimate of the total annual operational cost for the drone spraying





Year      Acres         Sprayed Drone Cost ($)        Helicopter Cost ($)       Savings ($)

  1          2,000                  $6,046                              $22,000                       $15,954

  2          4,000                $12,092                              $44,000                       $31,908

  3          7,000                $21,164                              $77,000                       $55,836

  4          7,000                $21,164                              $77,000                       $55,836

  5          7,000                $21,164                              $77,000                       $55,836

  6          7,000                $21,164                              $77,000                       $55,836

  7          7,000                $21,164                              $77,000                       $55,836

  8          7,000                $21,164                              $77,000                       $55,836

  9          7,000                $21,164                              $77,000                       $55,836

 10         7,000                $21,164                              $77,000                       $55,836



Cumulative 10-Year Savings:

Drone total cost: $191,480

Helicopter total cost: $698,000

Total Savings Over 10 Years: $506,520



    This table was developed to compare the costs of using agricultural drones versus helicopters for spraying fungicide across increasing acreage over a 10-year period. The operational costs for drones were calculated based on gas, labor, maintenance, and insurance, while the helicopter cost was set at $11 per acre. The table highlights substantial savings, with drones reducing costs by $15,954 in the first year and by $55,836 annually from Year 3 onward, culminating in over $500,000 in savings across a decade. These cost efficiencies transform farm operations by reducing overhead and enabling more precise, timely applications, particularly during critical crop growth stages. Moreover, the savings become even more significant under high disease pressure, where a second fungicide application may be required, potentially doubling the annual costs and making drones an even more essential tool for sustainable farm management.



Profitability Ratio 

Year 1:(22,000−6,046)/6,046=2.64

Year 2: (44,000 - 12,092) / 12,092 = 2.64

Year 3: (77,000 - 21,164) / 21,164 = 2.64

Years 4-10 (annual): Same as Year 3.



   The financial projections for the use of agricultural drones in comparison to helicopters for fungicide spraying demonstrate clear and detailed breakdowns of both income and expenses, showcasing the long-term viability of the drone system. Yearly operational costs for the drones, which include labor, gas, insurance, maintenance, and regulation fees, total $21,164 for 7,000 acres, while helicopter costs are calculated at $11 per acre, totaling $77,000 annually for the same acreage. Over the course of 10 years, the drone system significantly outperforms helicopters, with cumulative savings of $506,520. The profitability ratio remains consistently strong at 2.64 each year, indicating that for every dollar spent on drone operations, there is a return of $2.64 in savings. These financial indicators demonstrate robust cash flow for the drone system, as the cost savings are realized annually, improving liquidity and providing a positive cash flow throughout the lifespan of the project. The projections are realistic, accounting for labor costs at $30 per hour per operator, gas costs for a 12,000-watt generator, and maintenance for the drones. This positive cash flow, combined with the substantial reduction in operational costs, highlights the positive impact of drones on operational efficiency, enabling precise and timely spraying, especially during critical crop stages. The savings will be even greater in scenarios requiring additional fungicide applications, further solidifying drones as a sustainable and profitable alternative to traditional helicopter spraying.
	CBA:    The comprehensive cost-benefit analysis of using agricultural drones versus helicopters for fungicide spraying provides a clear understanding of the financial impact of the investment, both in the short term and long term. In the short term, the drone system requires an initial operational cost of $21,164 annually for 7,000 acres, including labor, gas, insurance, maintenance, and regulatory fees. In comparison, the helicopter method incurs a significantly higher annual cost of $77,000 for the same acreage, based on a cost of $11 per acre. This results in immediate savings of $15,954 in the first year. Over the following years, as the acreage sprayed increases, the cost savings grow substantially. From Year 3 onward, the annual savings stabilize at $55,836, which is maintained through Year 10.



    In the long term, these savings accumulate, leading to a cumulative total of $506,520 in cost savings over 10 years. This financial benefit is coupled with a profitability ratio of 2.64 each year, meaning that for every dollar spent on drone operations, there is a return of $2.64 in savings. Furthermore, when calculating the Return on Investment (ROI), we find that the drone project generates an ROI of 264% over the 10-year period. This means that for every dollar invested in operating the drone system, the project returns an additional $2.64 in savings compared to using helicopters.



   The analysis highlights that the drone system not only provides significant operational cost reductions but also delivers strong financial returns over the long run, improving cash flow and enhancing overall financial health. The steady and predictable savings demonstrate the financial feasibility and sustainability of the drone investment, positioning it as a highly profitable alternative to traditional helicopter spraying. This cost-benefit analysis, coupled with the ROI calculation, offers a compelling case for adopting drone technology in agricultural operations, with substantial financial returns both in the immediate and future years.
	Monitoring1: The implementation of the drone system is dependent on obtaining the necessary licenses and completing required paperwork. As such, this timeline may be delayed if flight regulations are not finalized in time.



Milestone: Procurement and Setup of Drones

Task: Purchase (April15th) and receive the necessary drones, including accessories and equipment required for operation.

Expected Completion Date: May 15, 2025.



Milestone: Drone Training and Calibration

Task: Conduct training sessions for drone operators on usage, maintenance, and safety protocols. Calibrate the drones to ensure proper functioning and optimize spray efficiency.

Expected Completion Date: April 15, 2025.



Milestone: Installation of Operational Infrastructure

Task: Install operational bases, including charging stations, control centers, and software systems for real-time monitoring and data collection. Set up connectivity systems for drone-to-cloud communication.

Expected Completion Date: May 30, 2025.



Milestone: Deployment of Drones on 2,000 Acres

Task: Conduct initial trials to test drone functionality and spray coverage on 2,000 acres. Identify any operational issues and resolve them.

Expected Completion Date: Spring/Summer, 2025.



Milestone: Full System Testing and Validation

Task: Conduct comprehensive testing of the full drone system, including validating spraying accuracy, coverage, and overall system functionality.

Expected Completion Date: June 30, 2025.



Milestone: Staff Training on Data Interpretation and Adjustments

Task: Train farm staff on how to interpret data from the drones and make adjustments to optimize spray schedules based on the data collected.

Expected Completion Date: July 2, 2025.



Milestone: Ongoing Monitoring and Evaluation

Task: Continue to monitor drone system performance, make adjustments as needed, and evaluate the system's financial and operational impact. This phase includes regular maintenance and updates to the drone software and hardware.

Expected Start Date: September 1, 2025 (ongoing).



This timeline provides a structured approach to the deployment of the drone system, ensuring that each milestone is achieved on schedule for successful project execution. It includes the procurement, setup, training, testing, and optimization phases, with clear deadlines to track progress efficiently.
	Monitoring2:      The key performance indicators (KPIs) for the drone spraying system focus on driving cost savings, improving crop yields, and ensuring successful adoption of the technology by farm staff. A 20% reduction in operational costs within the first year is targeted, reflecting the efficiency gains from drones in areas such as labor, fuel, maintenance, and insurance when compared to traditional helicopter spraying methods. Additionally, the project aims for a 10% increase in crop yield within two growing seasons by ensuring more precise and timely fungicide applications, leading to improved crop protection and potentially higher yields. Furthermore, to ensure the system is fully integrated into farm operations, a 100% adoption rate of drone technology by farm staff within 3 years is set as a goal. This KPI emphasizes the importance of training and ensuring that all farm personnel are proficient in utilizing the drones to manage spraying effectively, optimizing both operational efficiency and technology utilization. Together, these KPIs provide a comprehensive framework for measuring the success of the drone system in terms of cost-efficiency, agricultural productivity, and staff engagement.



20% Reduction in Operational Costs within the First Year

Description: This KPI tracks the reduction in overall operational costs, including labor, fuel, maintenance, and insurance, compared to traditional helicopter spraying. The goal is to measure how effectively the drone system reduces the costs associated with fungicide spraying across the farm.

Measurable Impact: A 15-20% reduction in operational costs within the first year is realistic, particularly in labor and fuel, where drones provide efficiency gains.



10% Increase in Crop Yield within 2 Growing Seasons

Description: This KPI measures the impact of more precise and timely spraying on crop health and yield. By ensuring that fungicide applications are made at the optimal time, drones can improve crop protection and, potentially, yield outcomes.

Measurable Impact: A 5-10% increase in crop yield is anticipated within two growing seasons as a result of better pest and disease management facilitated by drone spraying.



100% Adoption Rate of Drone Technology by Farm Staff within 3 years

Description: This KPI tracks the level of adoption and proficiency in using the drone system by farm staff. A successful adoption ensures that farm workers are comfortable and skilled in using the new technology to manage spraying operations.

Measurable Impact: A target adoption rate of at least 100% among farm staff within 3 years, ensuring effective utilization of the drone system across the farm.



 
	Monitoring3: 

KPI 1: 20% Reduction in Operational Costs (First Year)

Monitoring Method: Cost Tracking and Comparison

To measure the reduction in operational costs, we will track all expenses associated with drone operations, including labor, fuel, maintenance, and insurance. This will involve comparing the total cost of spraying with drones against the traditional helicopter method on a per-acre basis. 

Timeline: Operational cost data will be reviewed with an in-depth analysis at the end of Year 1 to assess the 20% reduction goal.





KPI 2: 10% Increase in Crop Yield (2 Growing Seasons)

Monitoring Method: Crop Yield Tracking and Comparison

Crop yields will be monitored through yield mapping, comparing the results from areas treated by drones with control areas sprayed by traditional methods. Yield data will be gathered using harvest data collection systems, which can be integrated with GPS and field mapping tools to provide precise yield measurements across different zones of the farm. We will also factor in other variables such as pest pressure and weather patterns to ensure the increase in yield is attributed to more efficient spraying and crop protection.

Timeline: Yield comparisons will be conducted after each growing season.





KPI 3: 100% Adoption Rate of Drone Technology by Farm Staff (3 Years)

Monitoring Method: Training and Adoption Tracking

The adoption rate will be measured through surveys to evaluate how well farm personnel are using the drone system. Tracking tools will include feedback on operational usage from the farm staff. 

Timeline: Adoption progress will be reviewed yearly, with a final assessment at the end of Year 3 to ensure full integration into farm operations.
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