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:

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

e 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.

e 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.

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

Section I: Applicant Details (Applies to all applicants)

1. Subprogram Type:

(See Descriptions Above) Devices and Technology Subprogram

2. Applicant name (Legal name of the

farm/business applying for the grant): A-1 Drone Services LLC

3. Applicant type: (See Definitions
Above)

Proof of applicant type should be Agricultural Producer
included with application as
Attachment B.

4. Applicant street address: 340 W. Marguerite St.

4a. Applicant city:

Spalding
4b. Applicant state: Nebraska
4c. Applicant zip code: 68665

5. Applicant contact (first and last

. Grant Marisch
name):

6. Applicant e-mail: grant.marischl@gmail.com

7. Applicant phone number: 3082239929

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.

Born and raised on a farm southwest of Spalding, Nebraska | have always been involved with my family's farm operation. As passionate as | was
about farming full time, it was nearly impossible as a small family farm. Nor is it sustainable at this time. Farming is a significant part of my life and
always will be, but my passions have extended into other aspects of agriculture. From a young age, precision agriculture has been an interest of
mine. This became a reality in 2019 when | attended Northeast Community College for agronomy. Shortly after that, | transferred to the
University of Nebraska at Lincoln to pursue a degree in agronomy with a minor in precision agriculture. While in college, | was able to expand on
my knowledge and skills and ultimately figure out what path suited me best. The various precision agriculture classes opened my mind to how |
can advance my family farm and many others around me. This included the use of a multi-spectral drone used for scouting, mapping fields, and
assessing issues within a field. Knowing this, the use of a drone would allow me to spray on a precision basis and provide different opportunities
within the area. For example, fungicide, insecticide, and herbicide spot spraying can all happen in tough-to-reach areas while providing
environmentally safe spraying at the forefront. With advanced satellite systems such as RTK, it can provide accurate spraying, leading to a
decrease in overlapping and over-application of pesticides. Currently, | own the DJI Mavic 3M, which allows me to map at a multi-spectral level,
thus providing precise mapping capabilities. This will be used concurrently with the DJI T50 to complete spot spraying. With the DJI Mavic 3M, |
also plan to scout for preventative disease detection, thus decreasing the occurrence of diseases in a field.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

Section Il: Project Details (Applies to all applicants)

1. Project name: Precision Drone Technology

2. Precision agriculture
production type: Crop/Pasture

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

The project area would cover Central Nebraska, which includes Greeley, Howard, Boone, Wheeler, and Valley Counties. From
Spalding | would have the opportunity to cover a 40-60 mile radius.

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.

I am looking to implement a spray drone business not only for my family operation but for other area producers. The spray drones,
along with a mapping drone, will provide efficient crop protection and weed control. Crop ground will mainly be sprayed with fungicide
and insecticide during the late summer months. Weed control will take place mainly in pastures, as well as in crop ground. In
pastures, the weeds that will be controlled include thistles, leafy spurge, brush, and other invasive species. With the mapping
capabilities of the DJI Mavic 3M, | will map and spot spray the needed areas to save on chemicals and the application for the
producer. The mapping capabilities will allow me to spot spray weeds in crop fields, which can take place later in the season. This is
significant when it is not feasible to run over a mature crop with a ground spray rig. With the right software, volunteer corn can be
mapped out with the DJI Mavic 3M, and each individual corn plant can be sprayed rather than broadcasted with the DJI T50. This
project would take place with two DJI T50s to be able to efficiently cover 4,000-plus acres during a short fungicide window in the first
year. Being able to spray at the right time will not only help with the application but also the effectiveness of the fungicide itself.
Depending on the stage of the crop, studies have shown a tremendous yield advantage; therefore, if the window is missed, then yield
potential goes down and the disease moves further along. My goal is to cover 4,000 acres of crop ground and 500 acres of pasture
ground in my first year with the use of two drones. In hope that | receive this grant, | have spoken with several local producers who
have great interest in the services | will provide. This includes spraying fungicide, insecticide, and pasture spraying. Upon receiving
details of this grant, | have extended my business potential to many customers looking for custom spraying. Along with this, | found
someone with a strong interest in receiving their licenses to spray, ultimately increasing the amount of acres the business would be
able to cover. Within the past 4 years | have received my Nebraska commercial pesticide applicator license (00, 01) and my FAA part
107. 1 am currently in the process of completing Category 12 of the Nebraska commercial pesticides applicator license, and will
complete other necessary licenses once the grant is awarded. With that being said, | will be prepared to move forward immediately

with the business upon the award of the grant.

5. Total Project Cost (include allowable costs only): $ 59 574.00
See project budget instructions and examples on our website. ' .
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

6. Total Match Commitment Amount (in dollars), if applicable: $

NOTE: The project budget (attachment A) must detail any matching funds 21,00000
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: $
38,574.00

8. Estimated number of locations served in project area: 20

9. Technology type(s) used in proposed project:
Spray Drone which includes the remote, remote batteries, chargers, extension cord, spreading system, global relay, and 3 batteries
per drone.

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

11. Expected completion date (Should not be after 4/15/26): 7/1/25

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.

Upon receiving the grant, | will purchase two DJI T50 drone kits. Once purchased, | will then license and register them with the state
of Nebraska and the FAA. After that, the trailer will be outfitted with the accessories that will provide quick and safe fill-ups for the
drones. This will ultimately support safe and time-efficient flying. I, as well as my workers, will then be trained by Total Drone
Solutions so that we are proficient in operating and maintaining the drones. Once we are proficient in operating the equipment, we will
then practice by mapping and spraying water over small areas of land. This preparation is crucial to provide safe and accurate
spraying for our customers once the season starts. In preparation for the season, | will speak with customers of interest to ensure

acres are booked.

In preparation for my business, some potential challenges could include timely registration with the FAA, equipment malfunctions
and/or delays in necessary products for the trailer, lack of acres due to the farm economy, and lack of workers. With these potential
challenges, it is crucial to start immediately once the grant is awarded in order to plan for these potential issues ahead. In knowing
that there are many potential challenges, | have taken early initiative by obtaining several licenses, speaking with current drone
owners, and researching issues that may occur. Along with this, | have also scouted help for the business; this individual is currently
studying for the FAA Part 107 and Nebraska Commercial Pesticide Applicator License.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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.

The project will be sustainable for 5 plus years due to continuing education and upkeep about the drone, chemicals, application
strategies, and trailer setup. This also includes adapting to new technology and using it to increase efficiency while integrating more
environmentally friendly application strategies. Maintenance of the drone will take place according to the manufacturer and other
techniques used in the industry if not stated by the manufacturer. Legality will take place by the owner and operator of A-1 Drone
Services, which includes the upkeep of FAA 137 and the waivers associated with it. Having enough help will take place by hiring
people as needed to help expand the business and provide a reliable service to local customers. With this, | will follow up with my
clients and ask for feedback, not only to improve customer satisfaction but also overall business performance. In order to do this, |
find cost-effective plans that are suitable per customer. Eventually, | want to be able to sell pesticides so that customers will not need
to provide the pesticides upfront. Workers will have completed the necessary licenses to be able to fly the drones and apply
pesticides. The trailer and accessories associated with it will be inspected at the start and the end of the season, replacing any
problematic parts and making sure the outfit is both safe and efficient for drone fill-up. Learning opportunities will also take place for
the public and/or local high school kids to expand knowledge about drones, precision agriculture, and spraying techniques.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

Section Il 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 Ill: Technical Summary (Applicants must complete the relevant subsection)

Section Ill: 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.

My experience with precision agriculture devices and technology solutions has taken place ever since | was a little kid on the farm.
Growing up, | always helped my dad on the farm as well as other producers within the area. During that time, | used John Deere
GreenStar equipment to map fields, set up, and start auto track to plant. At Northeast Community College, | took several precision ag
classes in which | learned more in depth about mapping, A+B line guidance, and satellite GPS systems. This taught me an overview
of the guidance systems used in tractors and how to diagnose issues. After Northeast, | attended the University of Nebraska-Lincoln
and received a degree in agronomy with a minor in precision agriculture. | took several classes about remote sensing and GPS
systems, which included intro to geospatial technology, intro to remote sensing, and field technology with remote sensing. | learned
about GPS, GIS, spatial data analysis, multi-spectral scanning, and collecting data using field spectroscopy. During the field
technology class, we used multi-spectral waves to try and identify different pigmentation between houseplants. This allowed me to
understand how multi-spectral data can be analyzed to identify key agronomic components like stand count, vigor rating, and disease
detection. After college, | got tasked with creating prescription maps for planting on our farm. | learned how to create field boundaries
and subsections within a field using the John Deere Operations Center. This allowed me to set different planting rates depending on
the area in the field. After the maps were created, | then imported it into the planting monitor and made sure that it was set up for
every field. Last year | purchased a DJI Mavic 3M. This is a multi-spectral drone that is used for mapping, surveying, and monitoring
crops using four different wavelength bands. With this drone, | have figured out how to create and map fields. This data can then be
used and imported into software to provide analyses on weeds, crop counts, crop vigor, and damages. Since it was late in the
growing season, | did not purchase software to analyze the data, but | will be doing that this coming growing season. Using the DJI
Mavic 3M is very similar to using the DJI T50 software since it is made by the same company. With the mapping experience using
multiple software programs, this will help me use the DJI T50. Since | lack direct drone spraying experience, | will be trained hands-on
by Total Drone Solution. They will teach me, as well as my first employees, the proper flight techniques, maintenance, and field
repairs when necessary. With my background experience, | hope to explore other options that can be done with the DJI Mavic 3M
paired with the DJI T50.

Page 6 of 25 Rev. Nov 2024




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

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.

The proposed program will implement two DJI T50 spray drones for aerial application of fungicide, insecticide, pesticides, cover
crops, and dry fertilizer. The main application will be spraying fungicide and insecticide on row crops during the months of July and
August. Pasture spraying will take place during the spring or early fall before it freezes. Cover crop spreading will likely occur during
the months of September and October in row crop situations but could be spread at any time. These drones use GNSS (Global
Navigation Satellite System) automatically during flight but can also use RTK (Real-Time Kinematic) with the use of a D-RTK 2 mobile
base station. Using GNSS, the drone has an accuracy range of +60 cm horizontally and £30 cm vertically. RTK has an accuracy
range of £10 cm horizontally and vertically. It will be used when extreme precision is needed; this can include obstacles in the field,
irregular boundaries, or when chemical drift needs to be extremely limited. Obstacle avoidance takes place with a dual radar system
that allows multi-directional sensing, greatly increasing safety. The DJI T50 also has dual binocular vision, which allows the drone to
climb and descend rough terrain smoothly. The drone has a liquid tank of 40 L, which can spray a little over 5 acres at a time, doing
fungicide application at 2 gal/acre. The spreading system has a volume of 75 L with a max tank load of 50 kg. This would allow the
drone to spread over 5 acres of a 20 Ib/acre cover crop mix before refilling. The spray width can be adjusted from 4 to 11 meters while
the max spreading distance per swath is 8 meters. The DJI T50 drone was chosen for this project because of its dependability,
obstacle avoidance systems, spraying capabilities, and software efficiency. Along with this, the DJI brand is a world-renowned drone
brand that has about 70% of the market share with a top-of-the-line reputation. | have also been in contact with multiple drone
operators that have hundreds of hours of experience with DJI drones. Overall, the drones align with the project because they will
provide accurate and efficient spraying, which will allow me to serve many customers.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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.

The T50 is expected to last over 1,000 flight hours, while the batteries can last up to 1,500 charging cycles. Other components of the
drone include the main module, atomized sprinklers, pump, hoses, propellers, and propulsion motor. The components that may
require more frequent replacement include the propellers and atomized sprinklers. Propellers can be damaged over time by chips and
cracks. This can cause a decrease in performance and inconsistent flight operations. The atomized sprinklers can also be worn or
damaged over time, which can cause clogging and inconsistent spray patterns. This can be noticed before flight by wear or damage

associated with the atomizer.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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.

A maintenance plan will be in place for the drones that will provide optimum performance while achieving the greatest longevity.
Before each flight mission hoses, pumps, propellers, arms, sprinkler atomizers, and propulsion motors will all be checked. The
preflight check will be visual to make sure it is in good operation. This will also ensure maximum safety for the drone and the drone
operator. Weekly checks will occur to make sure calibration and sensors are accurate; this will include scales, flow meters, electrical
harnesses, and flight sensors. During these weekly checks, the screws and bolts will be examined to make sure everything is tight
and properly aligned. Finally, software updates will be checked several times a week when the remote is connected to the internet.
This will ensure optimal flight performance and bug issues being fixed from the company.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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

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

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

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

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.

The pertinent qualifications and certifications essential for operating a spray drone business include:

1. FAA Part 107 License
2. Drone registration with the FAA and the state of Nebraska
3. FAA 137 (Allows Drone/Aircraft to dispense or spray substances)
- Gen 3 exemption: operation of up to three drones that weigh 55 Ibs or more without a visual observer during the day or night
. Nebraska Department of Agriculture Commercial Pesticide Applicator License
- Categories needed include (00) General, (01) Agricultural Pest Control - Plant, and (12) Aerial Pest Control.
. Nebraska Department of Agriculture Aerial Pesticide Business License
. CCA (Certified Crop Advisor)
. Nebraska Dealer Pesticide License
. Class A CDL (Commercial Drivers License)
. Class 3 medical certificate

N

© 00 ~NO O

I received my Nebraska Commercial Pesticide Applicator License (categories 00 and 01) in 2020, as well as my CDL. In 2023 |
received my CCA. In December of 2024 | passed my FAA part 107. | am currently working on my aerial application for herbicides
(category 12). | will also be working on getting my class 3 medical certificate. First, the drones will be registered, and then | will apply
for Part 137 along with the exemptions upon receiving the grant. Next, | will apply for the Aerial Pesticide Business License and
Nebraska Dealer Pesticide License.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

2. Detail the applicant's strategies and commitments for sustaining the qualifications and certifications over the five-
year post-deployment period.

To sustain the qualifications and certifications over the five-year post-deployment period will take different amounts of time and
procedures for each. For Part 107, | will need to complete a training course online every 24 months to stay current with that license.
With part 137, recertification is not necessary, but thorough record keeping of each flight and staying compliant with FAA regulations
is mandatory. The Commercial Pesticide Applicator License (00), (01), and (12) need to be renewed every 3 years. In order to renew
the license, | can either take the test again or go to a University of Nebraska commercial applicator training program that covers my
specific categories (00), (01), and (12). To keep current on my CCA, | have to pay an annual fee and earn 40 hours of continuing
education units (CEUS) over a two-year period. These include going to conferences, crop clinics that offer CEUs, or reading/listening
to articles online and taking an exam. The class 3 medical certification must be renewed every 60 months for pilots under 40 and

renewed every 24 months for pilots over 40.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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

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.

The economic impact my project will have on rural Nebraska is a service that will give producers a more efficient application while
cutting down on natural resources and potential hazards. In addition to this, | will be adding jobs within small communities, thus
increasing opportunities to grow precision agriculture on rural farms. Producers can now have the ability to spray the areas that are
needed, which will allow for less cost on application for them, as well as fewer pesticides in the environment. Producers will work with
a local business that will generate funds for the local community. This will take place by purchasing products and supplies from the
local businesses in Spalding, such as the hardware store and mechanic shop, to name a few. This grant will help me reach more
customers by operating two drones at a fair price, which allows more acres to be completed in a timely manner. In expansion of my
business, | will be able to generate jobs for various age groups. | plan on hiring 1 full-time partner, as well as several part-time
workers, within the first couple of years. As acres continue to grow, this could lead to multiple full-time pilots. In order to support the
community and expand agricultural interest, hiring high school and/or college students will hopefully lead to an increase in agricultural
business opportunities in the area.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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.

My project will provide ongoing economic and technological benefits over time by creating more jobs related to the business and
providing updated precision agricultural services over time. In the first year | will already have one person lined up to fly with their
licenses and could possibly hire another to help during operational activities for bigger jobs. With that being said, as more acres are
added and other opportunities arise related to drones (mapping, servicing, etc) this could allow more jobs being created. Crop
mapping will be a huge part, especially if the business is able to get software and a field scout with the DJI Mavic 3M. This will then
open the door to more spraying opportunities along with another full-time pilot. This grant will allow the business to not only get started
but to excel and be able to serve many customers within the area. The goal is not only to cover as many acres as we can but to
provide a reliable service that will help build the local economy and support each local business the best that we can. This will be a
trickle-down effect that will lead to more money being saved by farms. This in turn will provide more money being spent locally, all
while constantly creating jobs and adapting to the technology curve. | also want to further others interest in drone spraying and
precision ag technology. As stated previously, training the younger generation and being active within the local FFA chapter will
hopefully further their interest. This will lead to safer application of pesticides while preserving our local natural resources.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

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.

This project will help conserve water in multiple ways. This will be done by precision mapping, spot spraying, and application of cover
crops. With the use of a drone, it will allow producers to not use a spray ground rig or a pivot to apply pesticides, in turn conserving
water. The drone has the ability to spot spray pastures and fields, which will allow less water usage and not overapply pesticide.
Water will be saved compared to using a ground sprayer or a center pivot. A ground sprayer applies around 10-20 gallons per acre
depending on the application type. When applying fungicide/insecticide, the drone will only be applying 2 gallons per acre. Through a
pivot, a rate of around .1 to .25 inches/acre is used when applying a fungicide. That would equate to about 2,715 to 6,788 gallons per
acre. In terms of the DJI Mavic 3M, it has mapping capabilities to create and avoid newly developed waterways or cautioned areas in
which the DJI T50 map might not have. Spot spraying around this will allow for the waterways to not be polluted with pesticides.
Finally, cover crops can be applied with the use of a drone. The drone not only has the ability to spread cover crop in whole fields but
also specialty situations caused by major rain and runoff. By implementing cover crops, producers can increase biological matter,
water infiltration, nutrient retention, and soil health as a whole. This will lead to better water usage in the field and help protect our

freshwater systems.
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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.

Year 1:

In year 1, total expense will be $102,914, while the total revenue will be $100,574 with a net income of -$2,340. The expenses are in
two categories: equipment and in-season/operating (see the alternate Google sheet document detailing the breakdown of each
category for years 1, 2, and 3). The first year will entail the majority of the expenses due to the equipment to start the business. The
equipment needed will be two T50 Drone Kits that come with the drone, 3 batteries, a spreader, a global relay, a C10000 intelligent
charger, a charging extension cord, a remote, and a remote battery for each kit. Two generators will be used to charge the batteries
and provide power to the trailer. The enclosed trailer will be 20 - 24ft long, having enough room to put a mix cone, a hot tank, water
tanks and other accessories. Electrical wiring will allow for outlets, breakers, and inside lights. A flight deck will be on top with safety
rails and global relay holders. In terms of in-season and operating costs, labor was factored by estimating the total number of acres by
hourly cost. Our year one goal would be 4,000 acres of fungicide/insecticide/spreading and roughly 500 acres for pasture spraying.
Labor for fungicide/insecticide: 4,000 acres/30 acres per hour = 133 spray hours x $30 per hour = $4,000. $4,000 x two employees =
$8,000. 15 acres an hour per drone, this is including the time it takes to set up, pre-map fields, maintenance, and travel time to job
sites. Pasture spraying will be calculated on a per-hour basis; $10,000/$300 per hour would be roughly around 33 hours of pasture
spraying. 33 hours x $30 = $990 for labor. Insurance was factored in by asking other pilots that have been in business for many years.
On average about $4,000 for one and $8,000 for two. Insurance will cover the drone in flight and chemical liability. Mileage will be
based on .60 cents a mile, as fuel is already covered. 1,500 miles x .6 = $900.

Regarding revenue, an average application rate of $13 an acre for fungicide/insecticide/spreading and $300 an hour for pasture
spraying. Wages will be paid hourly at $30. Spot spraying pasture will vary on the amount of acres that will be able to get done. A
rough estimate of acres is used along with the hourly rate.

Year 2:

In year 2, total expense will be $32,590, while the total revenue will be $99,500 with a net income of $58,480. The only equipment
cost will be yearly maintenance on the equipment. An estimate of $3,000 is used to cover parts and upkeep of equipment. With all the
equipment being very new, there should be minimal cost associated with the trailer setup and the drones. Labor costs, fuel, mileage,
and in-season maintenance/repairs will increase as more acres are added. Our year 2 goal would be 6,500 acres and roughly 750
acres of pasture work. Labor for fungicide/insecticide: 6,500 acres/30 acres per hour = 217 hours x $30 per hour = $6,510 x two
full-time employees = $13,020. One part time employee: 75 hours x $30 = $2,250. Pasture $15,000 / $300 per hour = 50 hours X $30
=$1,500 in labor. Mileage would be 2,200 miles x .6 = $1,320.

Year 3:

In year 3, total expense will be $82,520, while the total revenue will be $151,000 with a net income of $68,480. The equipment cost
will increase as an additional drone and generator will be purchased. It is hard to guess what a drone will cost, but | added roughly a
20% increase. Yearly maintenance will increase as more parts for the drones and trailer will need servicing. In-season/operating
expenses will also increase with additional acres and one more drone added to the fleet. Our goal for this year would be 10,000 acres
and roughly 1,020 acres of pasture work, which would put each drone over 3,000 acres for the season. Labor for fungicide/insecticide:
10,000 acres/50 acres per hour = 200 hours x $30 per hour = $6,000 x three full-time employees = $18,000. Pasture $21,000 / $300
per acre = 70 hours x $30 per hour = $2,100 in labor. Mileage would be 3,100 miles x .6 = $1,860.

Year 4+:

With the goal to implement a 3rd drone by year three. Year four | would expect to be over 12,000+ acres using three drones with three
full-time pilots. Before the start of year four, another drone trailer or pickup bed tender will be built. This will be designed and used for
the smaller jobs that can access hard-to-reach areas. A rough estimate for this compact setup would be around $20,000. For
equipment cost, the cost of the trailer will be the biggest expense, and the maintenance will also increase slightly. Expenses for In
season/operating will all adjust accordingly for the increase of acres, employee labor, and maintenance/repairs. Mileage and fuel will
increase more in year four due to having another pickup. Eventually the two original drones will have to be upgraded as well, which
could take place around years 6-8. Other upgrades that would be considered are the trailer and its accessories. Now if most of this is
done in year four, net profit will be lowered by about 40% compared to the previous year. Ideally, major upgrades with the drones and
trailers will take place in different years to help subsidize the cost. The goal is to have a net profit margin between 30% and 40%
through year four and on. Depending on the amount of employees and area the company covers, the amount of acres will not grow as
fast as the first couple of years. Greater distance traveling will take place which means the trailer set up and drones will have to be
more efficient at covering acres. Labor will also increase as more employees are needed to cover greater distances. The goal is to
keep expanding to offer efficient crop production/weed control, efficient chemical usage, local economical development, and a service
that farmers can prosper from using.
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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.

Year 1:

The ROI of year one would be -2% with a net profit margin of -2% as well (see the alternate Google sheet document detailing the
breakdown of expenses, revenue, net income, net profit margin, and ROI). Year 1 will have all the equipment expenses, which include
both drone kits, trailers, and trailer accessories.

Year 2:

The ROI of year two would be 205% with a net profit margin of 67%. No additional equipment should need to be purchased, and the
only expense is from maintenance.

Year 3:

ROI of year three would be 83% with a new profit margin of 45%. An additional drone and generator are the two main equipment
expenses for the year.

Year 4+:

ROl in the long term will vary depending on several key factors. This includes, but is not limited to, equipment upgrades, additional
equipment, and the amount of acres covered. Year two is the highest ROI, while year three was cut in about half. This is showing how
over time the ROI will flatten out. This is due to the amount of expenses in the first year, followed by no equipment expenses other
than maintenance for the second year. Over time, ROI should remain around 50-80% depending on the amount of expenses the
business has. The amount of acres will increase very fast in the first couple of years if the business has enough help and resources,
but eventually they will slow down. This will cause the ROI to remain steady as major expenses, such as equipment, will be spread
evenly through the years unless major growth or breakdowns occur.
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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].

There will be several key milestones to track the progress of my project. The milestones are listed below.

Purchase drones through Total Drone Solution by 4/20/25.

Drones registered with the FAA by 5/10/25.

Pilots/employees trained by 6/1/25.

FAA Part 137 completed and certified by 6/20/25.

- Time varies, but | have read it takes 2-3 months.

Full implementation of project by 7/1/25.

Pasture/crop spraying complete by 9/15/25.

Equipment completely gone through and put away for the season by 10/1/25.
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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].

(2). 30% reduction using herbicide spay in pastures by 9/30/25.
(2). 20% increase of spot spraying by 9/30/25.
(3). 40% increase of drone use on farms by 9/30/25.

(4). 20% increase of cover crops used in problematic areas on farms by 9/30/25.
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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.

(). Reducing herbicide spray in pastures by 30% will be measured by each pasture | do. This will be based on what the FSA
considers the field acres to be. If the field is 50 acres and only 10 of it was sprayed., the total spraying was reduced by 80%.10/50 =
20% of the field sprayed, which means 80% was not. Some of this should also consider the hard-to-reach acres that could not be
done by a ground rig. Which means successful containment of invasive specials by addressing those spots. The total will be
measured once the season is completed, which will be by 9/30/25.

(2). Spot spraying will be measured by a per-customer basis that includes each field and crop sprayed. Spot spraying would be
defined as a field that will be sprayed based on targeted acres within the field. An example could be a cornfield that is only needing 20
acres sprayed out of 100 acres. This could be applying a fungicide in those problematic areas or weed control. If the customer has not
done this in the past, it will be considered a spot-sprayed field. This is very important, as it will decrease the use of pesticides in the

environment as well as save the customer cost.

(3). Drone use on farms will be tracked on a per-customer basis. If the customer has not used a drone on their farm, it will be
considered first-time use. New drone use per customer/total customers = % increase of drone use on farms. This implementation of
technology will help farmers by increasing the accuracy of application, efficiency, and safety of the product being applied.

(4). Cover crops used in problematic areas farms will be tracked the same as (3) on a per-customer basis. Cover crops are widely
used on farms to help with soil and water qualities. The main objective | want to track is the use of cover crops in eroded areas. This
can include different types of washouts and areas that cannot be accessed easily with the proper equipment to provide cover crop
seeding. The goal is to help decrease soil erosion and nutrient runoff. This will be measured by cover crops used in problematic areas
per customer/total customer = % increase of cover crops used.
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Attach/Include (see Program Guide for details):

ALL Applicants Must Include: Connectivity Subprogram Applicants Must Also Include:
& Attachment A. Project Budget/Documentation O Attachment G. Legal
® Attachment B. Eligible Entity Documentation O Attachment H. Technical
& Attachment C. Cybersecurity O Attachment . Financial Statements
® Attachment D. DJI Attestation O Attachment J. Rate Comparability
® Attachment E. Match Documentation O Attachment K. Shapefiles
& Attachment F. Other Supporting documentation O Attachment L. Project Diagram
(if applicable) O Attachment M. List of Key Operational Locations
APPLICANT CERTIFICATION:
|v the undersig ned A-1 Drone Services LLC representing Grant Marisch ) hereby
[Legal Name] [Farm/Business Name]

certify the eligibility of our entity/project for the Precision Agriculture Grant (PRO-AG). By signing this statement, |
confirm the legal name, contact details, size, and location of the farm site(s), along with our eligibility type as a

Agricultural Producer . Attached are supporting documents

[Provider/Agricultural Cooperative/Agronomist/Agricultural Producer]
validating our eligibility, and | declare adherence to all requirements outlined in Precision Agriculture Connectivity

Infrastructure Grant Act (Neb. Rev. Stat. § 86-1401 et seq.) & Commission Order C-5600. | certify that all information we
have submitted on this application and its supporting documents is true and correct. | certify that we are not currently
using, nor will we use, prohibited communications equipment and services developed by organizations on the Federal
Communications Commission’s Covered List pursuant to 47 U.S.C. §1601. | understand that the submission of any false
information or failure to comply with Commission requirements may result in penalties towards me and/or my

organization.

Your signature confirms the accuracy and authenticity of the provided information. It will be considered binding for all
purposes related to this application and any subsequent agreements or certifications.

Grant Marisch 1/17/25
Printed Name of Authorized Person Date
Owner of A-1 Drone Services
Title of Authorized Person

pé%w Date: 2025.01.17 13:25:33 -06'00'

Signature of Authorized Person

Click to Attach this Form to an Email _
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	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...

	Date: 1/17/25
	Title of Authorized Person: Owner of A-1 Drone Services 
		2025-01-17T13:25:33-0600


	Attach to Email: 
	Reset Form: 
	TotalCost: 59574
	TotalMatch: 21000
	Subprogram: [Devices and Technology Subprogram]
	ApplicantType: [Agricultural Producer]
	ApplicantStreetAddress: 340 W. Marguerite St. 
	ApplicantCity: Spalding 
	ApplicantState: Nebraska 
	ApplicantZip: 68665
	ApplicantContact: Grant Marisch
	ApplicantEmail: grant.marisch1@gmail.com
	ApplicantPhone: 3082239929
	ExecutiveSummary:  
Born and raised on a farm southwest of Spalding, Nebraska I have always been involved with my family's farm operation. As passionate as I was about farming full time, it was nearly impossible as a small family farm. Nor is it sustainable at this time. Farming is a significant part of my life and always will be, but my passions have extended into other aspects of agriculture. From a young age, precision agriculture has been an interest of mine. This became a reality in 2019 when I attended Northeast Community College for agronomy. Shortly after that, I transferred to the University of Nebraska at Lincoln to pursue a degree in agronomy with a minor in precision agriculture. While in college, I was able to expand on my knowledge and skills and ultimately figure out what path suited me best. The various precision agriculture classes opened my mind to how I can advance my family farm and many others around me. This included the use of a multi-spectral drone used for scouting, mapping fields, and assessing issues within a field. Knowing this, the use of a drone would allow me to spray on a precision basis and provide different opportunities within the area. For example, fungicide, insecticide, and herbicide spot spraying can all happen in tough-to-reach areas while providing environmentally safe spraying at the forefront. With advanced satellite systems such as RTK, it can provide accurate spraying, leading to a decrease in overlapping and over-application of pesticides. Currently, I own the DJI Mavic 3M, which allows me to map at a multi-spectral level, thus providing precise mapping capabilities. This will be used concurrently with the DJI T50 to complete spot spraying. With the DJI Mavic 3M, I also plan to scout for preventative disease detection, thus decreasing the occurrence of diseases in a field. 
 
 
 
 
	Project name: Precision Drone Technology 
	ProductionType: Crop/Pasture 
	ProjectLocationDescription: The project area would cover Central Nebraska, which includes Greeley, Howard, Boone, Wheeler, and Valley Counties. From Spalding I would have the opportunity to cover a 40-60 mile radius. 
 
 
	Proposal:  
I am looking to implement a spray drone business not only for my family operation but for other area producers. The spray drones, along with a mapping drone, will provide efficient crop protection and weed control. Crop ground will mainly be sprayed with fungicide and insecticide during the late summer months. Weed control will take place mainly in pastures, as well as in crop ground. In pastures, the weeds that will be controlled include thistles, leafy spurge, brush, and other invasive species. With the mapping capabilities of the DJI Mavic 3M, I will map and spot spray the needed areas to save on chemicals and the application for the producer. The mapping capabilities will allow me to spot spray weeds in crop fields, which can take place later in the season. This is significant when it is not feasible to run over a mature crop with a ground spray rig. With the right software, volunteer corn can be mapped out with the DJI Mavic 3M, and each individual corn plant can be sprayed rather than broadcasted with the DJI T50. This project would take place with two DJI T50s to be able to efficiently cover 4,000-plus acres during a short fungicide window in the first year. Being able to spray at the right time will not only help with the application but also the effectiveness of the fungicide itself. Depending on the stage of the crop, studies have shown a tremendous yield advantage; therefore, if the window is missed, then yield potential goes down and the disease moves further along. My goal is to cover 4,000 acres of crop ground and 500 acres of pasture ground in my first year with the use of two drones. In hope that I receive this grant, I have spoken with several local producers who have great interest in the services I will provide. This includes spraying fungicide, insecticide, and pasture spraying. Upon receiving details of this grant, I have extended my business potential to many customers looking for custom spraying. Along with this, I found someone with a strong interest in receiving their licenses to spray, ultimately increasing the amount of acres the business would be able to cover. Within the past 4 years I have received my Nebraska commercial pesticide applicator license (00, 01) and my FAA part 107. I am currently in the process of completing Category 12 of the Nebraska commercial pesticides applicator license, and will complete other necessary licenses once the grant is awarded.  With that being said, I will be prepared to move forward immediately with the business upon the award of the grant. 
	GrantAmount: 38574
	LocationNumber: 20
	Technology: Spray Drone which includes the remote, remote batteries, chargers, extension cord, spreading system, global relay, and 3 batteries per drone. 
 
 
	StartDate: 4/15/25
	EndDate: 7/01/25
	Timeline: Upon receiving the grant, I will purchase two DJI T50 drone kits. Once purchased, I will then license and register them with the state of Nebraska and the FAA. After that, the trailer will be outfitted with the accessories that will provide quick and safe fill-ups for the drones. This will ultimately support safe and time-efficient flying. I, as well as my workers, will then be trained by Total Drone Solutions so that we are proficient in operating and maintaining the drones. Once we are proficient in operating the equipment, we will then practice by mapping and spraying water over small areas of land. This preparation is crucial to provide safe and accurate spraying for our customers once the season starts. In preparation for the season, I will speak with customers of interest to ensure acres are booked.  
 
In preparation for my business, some potential challenges could include timely registration with the FAA, equipment malfunctions and/or delays in necessary products for the trailer, lack of acres due to the farm economy, and lack of workers. With these potential challenges, it is crucial to start immediately once the grant is awarded in order to plan for these potential issues ahead. In knowing that there are many potential challenges, I have taken early initiative by obtaining several licenses, speaking with current drone owners, and researching issues that may occur. Along with this, I have also scouted help for the business; this individual is currently studying for the FAA Part 107 and Nebraska Commercial Pesticide Applicator License.  
 
 
 
 
 
 
 
 
	Sustainability:  
The project will be sustainable for 5 plus years due to continuing education and upkeep about the drone, chemicals, application strategies, and trailer setup. This also includes adapting to new technology and using it to increase efficiency while integrating more environmentally friendly application strategies. Maintenance of the drone will take place according to the manufacturer and other techniques used in the industry if not stated by the manufacturer. Legality will take place by the owner and operator of A-1 Drone Services, which includes the upkeep of FAA 137 and the waivers associated with it. Having enough help will take place by hiring people as needed to help expand the business and provide a reliable service to local customers. With this, I will follow up with my clients and ask for feedback, not only to improve customer satisfaction but also overall business performance. In order to do this, I find cost-effective plans that are suitable per customer. Eventually, I want to be able to sell pesticides so that customers will not need to provide the pesticides upfront. Workers will have completed the necessary licenses to be able to fly the drones and apply pesticides. The trailer and accessories associated with it will be inspected at the start and the end of the season, replacing any problematic parts and making sure the outfit is both safe and efficient for drone fill-up. Learning opportunities will also take place for the public and/or local high school kids to expand knowledge about drones, precision agriculture, and spraying techniques. 
	C_Acres: 
	C_KeyOpLoc: 
	C_OnFarmEntities: 
	C_CurrentSpeed: 
	C_CompletionSpeed: 
	C_CurrentlyUnserved: [ ]
	C_SpeedCert: [ ]
	D_ApplicantExperience:  
My experience with precision agriculture devices and technology solutions has taken place ever since I was a little kid on the farm. Growing up, I always helped my dad on the farm as well as other producers within the area. During that time, I used John Deere GreenStar equipment to map fields, set up, and start auto track to plant. At Northeast Community College, I took several precision ag classes in which I learned more in depth about mapping, A+B line guidance, and satellite GPS systems. This taught me an overview of the guidance systems used in tractors and how to diagnose issues. After Northeast, I attended the University of Nebraska-Lincoln and received a degree in agronomy with a minor in precision agriculture. I took several classes about remote sensing and GPS systems, which included intro to geospatial technology, intro to remote sensing, and field technology with remote sensing. I learned about GPS, GIS, spatial data analysis, multi-spectral scanning, and collecting data using field spectroscopy. During the field technology class, we used multi-spectral waves to try and identify different pigmentation between houseplants. This allowed me to understand how multi-spectral data can be analyzed to identify key agronomic components like stand count, vigor rating, and disease detection. After college, I got tasked with creating prescription maps for planting on our farm. I learned how to create field boundaries and subsections within a field using the John Deere Operations Center. This allowed me to set different planting rates depending on the area in the field. After the maps were created, I then imported it into the planting monitor and made sure that it was set up for every field. Last year I purchased a DJI Mavic 3M. This is a multi-spectral drone that is used for mapping, surveying, and monitoring crops using four different wavelength bands. With this drone, I have figured out how to create and map fields. This data can then be used and imported into software to provide analyses on weeds, crop counts, crop vigor, and damages. Since it was late in the growing season, I did not purchase software to analyze the data, but I will be doing that this coming growing season. Using the DJI Mavic 3M is very similar to using the DJI T50 software since it is made by the same company. With the mapping experience using multiple software programs, this will help me use the DJI T50. Since I lack direct drone spraying experience, I will be trained hands-on by Total Drone Solution. They will teach me, as well as my first employees, the proper flight techniques, maintenance, and field repairs when necessary. With my background experience, I hope to explore other options that can be done with the DJI Mavic 3M paired with the DJI T50. 
	D_ProgramDetails:  
The proposed program will implement two DJI T50 spray drones for aerial application of fungicide, insecticide, pesticides, cover crops, and dry fertilizer. The main application will be spraying fungicide and insecticide on row crops during the months of July and August. Pasture spraying will take place during the spring or early fall before it freezes. Cover crop spreading will likely occur during the months of September and October in row crop situations but could be spread at any time. These drones use GNSS (Global Navigation Satellite System) automatically during flight but can also use RTK (Real-Time Kinematic) with the use of a D-RTK 2 mobile base station. Using GNSS, the drone has an accuracy range of ±60 cm horizontally and ±30 cm vertically. RTK has an accuracy range of ±10 cm horizontally and vertically. It will be used when extreme precision is needed; this can include obstacles in the field, irregular boundaries, or when chemical drift needs to be extremely limited. Obstacle avoidance takes place with a dual radar system that allows multi-directional sensing, greatly increasing safety. The DJI T50 also has dual binocular vision, which allows the drone to climb and descend rough terrain smoothly. The drone has a liquid tank of 40 L, which can spray a little over 5 acres at a time, doing fungicide application at 2 gal/acre. The spreading system has a volume of 75 L with a max tank load of 50 kg. This would allow the drone to spread over 5 acres of a 20 lb/acre cover crop mix before refilling. The spray width can be adjusted from 4 to 11 meters while the max spreading distance per swath is 8 meters. The DJI T50 drone was chosen for this project because of its dependability, obstacle avoidance systems, spraying capabilities, and software efficiency. Along with this, the DJI brand is a world-renowned drone brand that has about 70% of the market share with a top-of-the-line reputation. I have also been in contact with multiple drone operators that have hundreds of hours of experience with DJI drones. Overall, the drones align with the project because they will provide accurate and efficient spraying, which will allow me to serve many customers. 
	D_UsefulLife:  
The T50 is expected to last over 1,000 flight hours, while the batteries can last up to 1,500 charging cycles. Other components of the drone include the main module, atomized sprinklers, pump, hoses, propellers, and propulsion motor. The components that may require more frequent replacement include the propellers and atomized sprinklers. Propellers can be damaged over time by chips and cracks. This can cause a decrease in performance and inconsistent flight operations. The atomized sprinklers can also be worn or damaged over time, which can cause clogging and inconsistent spray patterns. This can be noticed before flight by wear or damage associated with the atomizer.
 
 
	D_Maintenance:  
A maintenance plan will be in place for the drones that will provide optimum performance while achieving the greatest longevity. Before each flight mission hoses, pumps, propellers, arms, sprinkler atomizers, and propulsion motors will all be checked. The preflight check will be visual to make sure it is in good operation. This will also ensure maximum safety for the drone and the drone operator. Weekly checks will occur to make sure calibration and sensors are accurate; this will include scales, flow meters, electrical harnesses, and flight sensors. During these weekly checks, the screws and bolts will be examined to make sure everything is tight and properly aligned. Finally, software updates will be checked several times a week when the remote is connected to the internet. This will ensure optimal flight performance and bug issues being fixed from the company.
	C_Experience: 
	C_InnovationTech: 
	C_Scalability: 
	C_Maintenance: 
	C_Latency: 
	D_Legal2:  
To sustain the qualifications and certifications over the five-year post-deployment period will take different amounts of time and procedures for each. For Part 107, I will need to complete a training course online every 24 months to stay current with that license. With part 137, recertification is not necessary, but thorough record keeping of each flight and staying compliant with FAA regulations is mandatory. The Commercial Pesticide Applicator License (00), (01), and (12) need to be renewed every 3 years. In order to renew the license, I can either take the test again or go to a University of Nebraska commercial applicator training program that covers my specific categories (00), (01), and (12). To keep current on my CCA, I have to pay an annual fee and earn 40 hours of continuing education units (CEUs) over a two-year period. These include going to conferences, crop clinics that offer CEUs, or reading/listening to articles online and taking an exam. The class 3 medical certification must be renewed every 60 months for pilots under 40 and renewed every 24 months for pilots over 40.
 
 
	D_Legal1:  
The pertinent qualifications and certifications essential for operating a spray drone business include: 
 
1. FAA Part 107 License 
2. Drone registration with the FAA and the state of Nebraska
3. FAA 137 (Allows Drone/Aircraft to dispense or spray substances)      
    - Gen 3 exemption: operation of up to three drones that weigh 55 lbs or more without a visual observer during the day or night 
4. Nebraska Department of Agriculture Commercial Pesticide Applicator License     
    - Categories needed include (00) General, (01) Agricultural Pest Control - Plant, and (12) Aerial Pest Control.
5. Nebraska Department of Agriculture Aerial Pesticide Business License 
6. CCA (Certified Crop Advisor)
7. Nebraska Dealer Pesticide License
8. Class A CDL (Commercial Drivers License) 
9. Class 3 medical certificate 
 
I received my Nebraska Commercial Pesticide Applicator License (categories 00 and 01) in 2020, as well as my CDL. In 2023 I received my CCA. In December of 2024 I passed my FAA part 107. I am currently working on my aerial application for herbicides (category 12). I will also be working on getting my class 3 medical certificate. First, the drones will be registered, and then I will apply for Part 137 along with the exemptions upon receiving the grant. Next, I will apply for the Aerial Pesticide Business License and Nebraska Dealer Pesticide License.
 
 
 
 
	C_NETCStatus: [ ]
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	C_LegalEmail: 
	C_LegalPhone: 
	C_LegalRisks: 
	C_LegalLetters: [ ]
	ProjectImpact1:  
The economic impact my project will have on rural Nebraska is a service that will give producers a more efficient application while cutting down on natural resources and potential hazards. In addition to this, I will be adding jobs within small communities, thus increasing opportunities to grow precision agriculture on rural farms. Producers can now have the ability to spray the areas that are needed, which will allow for less cost on application for them, as well as fewer pesticides in the environment. Producers will work with a local business that will generate funds for the local community. This will take place by purchasing products and supplies from the local businesses in Spalding, such as the hardware store and mechanic shop, to name a few. This grant will help me reach more customers by operating two drones at a fair price, which allows more acres to be completed in a timely manner. In expansion of my business, I will be able to generate jobs for various age groups. I plan on hiring 1 full-time partner, as well as several part-time workers, within the first couple of years. As acres continue to grow, this could lead to multiple full-time pilots. In order to support the community and expand agricultural interest, hiring high school and/or college students will hopefully lead to an increase in agricultural business opportunities in the area.
 
 
 
 
	ProjectImpact2:  
My project will provide ongoing economic and technological benefits over time by creating more jobs related to the business and providing updated precision agricultural services over time. In the first year I will already have one person lined up to fly with their licenses and could possibly hire another to help during operational activities for bigger jobs. With that being said, as more acres are added and other opportunities arise related to drones (mapping, servicing, etc) this could allow more jobs being created. Crop mapping will be a huge part, especially if the business is able to get software and a field scout with the DJI Mavic 3M. This will then open the door to more spraying opportunities along with another full-time pilot. This grant will allow the business to not only get started but to excel and be able to serve many customers within the area. The goal is not only to cover as many acres as we can but to provide a reliable service that will help build the local economy and support each local business the best that we can. This will be a trickle-down effect that will lead to more money being saved by farms. This in turn will provide more money being spent locally, all while constantly creating jobs and adapting to the technology curve. I also want to further others interest in drone spraying and precision ag technology. As stated previously, training the younger generation and being active within the local FFA chapter will hopefully further their interest. This will lead to safer application of pesticides while preserving our local natural resources. 
 
 
	ProjectImpact3:  
This project will help conserve water in multiple ways. This will be done by precision mapping, spot spraying, and application of cover crops. With the use of a drone, it will allow producers to not use a spray ground rig or a pivot to apply pesticides, in turn conserving water. The drone has the ability to spot spray pastures and fields, which will allow less water usage and not overapply pesticide. Water will be saved compared to using a ground sprayer or a center pivot. A ground sprayer applies around 10-20 gallons per acre depending on the application type. When applying fungicide/insecticide, the drone will only be applying 2 gallons per acre. Through a pivot, a rate of around .1 to .25 inches/acre is used when applying a fungicide. That would equate to about 2,715 to 6,788 gallons per acre. In terms of the DJI Mavic 3M, it has mapping capabilities to create and avoid newly developed waterways or cautioned areas in which the DJI T50 map might not have. Spot spraying around this will allow for the waterways to not be polluted with pesticides. Finally, cover crops can be applied with the use of a drone. The drone not only has the ability to spread cover crop in whole fields but also specialty situations caused by major rain and runoff. By implementing cover crops, producers can increase biological matter, water infiltration, nutrient retention, and soil health as a whole. This will lead to better water usage in the field and help protect our freshwater systems. 
 
 
	Financial:  
Year 1: 
 
In year 1, total expense will be $102,914, while the total revenue will be $100,574 with a net income of -$2,340. The expenses are in two categories: equipment and in-season/operating (see the alternate Google sheet document detailing the breakdown of each category for years 1, 2, and 3). The first year will entail the majority of the expenses due to the equipment to start the business. The equipment needed will be two T50 Drone Kits that come with the drone, 3 batteries, a spreader, a global relay, a C10000 intelligent charger, a charging extension cord, a remote, and a remote battery for each kit. Two generators will be used to charge the batteries and provide power to the trailer. The enclosed trailer will be 20 - 24ft long, having enough room to put a mix cone, a hot tank, water tanks and other accessories. Electrical wiring will allow for outlets, breakers, and inside lights. A flight deck will be on top with safety rails and global relay holders. In terms of in-season and operating costs, labor was factored by estimating the total number of acres by hourly cost. Our year one goal would be 4,000 acres of fungicide/insecticide/spreading and roughly 500 acres for pasture spraying. Labor for fungicide/insecticide: 4,000 acres/30 acres per hour = 133 spray hours x $30 per hour = $4,000. $4,000 x two employees = $8,000. 15 acres an hour per drone, this is including the time it takes to set up, pre-map fields, maintenance, and travel time to job sites. Pasture spraying will be calculated on a per-hour basis; $10,000/$300 per hour would be roughly around 33 hours of pasture spraying. 33 hours x $30 = $990 for labor. Insurance was factored in by asking other pilots that have been in business for many years. On average about $4,000 for one and $8,000 for two. Insurance will cover the drone in flight and chemical liability. Mileage will be based on .60 cents a mile, as fuel is already covered. 1,500 miles x .6 = $900. 
 
Regarding revenue, an average application rate of $13 an acre for fungicide/insecticide/spreading and $300 an hour for pasture spraying. Wages will be paid hourly at $30. Spot spraying pasture will vary on the amount of acres that will be able to get done. A rough estimate of acres is used along with the hourly rate.  
 
Year 2: 
 
In year 2, total expense will be $32,590, while the total revenue will be $99,500 with a net income of $58,480. The only equipment cost will be yearly maintenance on the equipment. An estimate of $3,000 is used to cover parts and upkeep of equipment. With all the equipment being very new, there should be minimal cost associated with the trailer setup and the drones. Labor costs, fuel, mileage, and in-season maintenance/repairs will increase as more acres are added. Our year 2 goal would be 6,500 acres and roughly 750 acres of pasture work. Labor for fungicide/insecticide: 6,500 acres/30 acres per hour = 217 hours x $30 per hour = $6,510 x two full-time employees = $13,020. One part time employee: 75 hours x $30 = $2,250. Pasture $15,000 / $300 per hour = 50 hours X $30 = $1,500 in labor. Mileage would be 2,200 miles x .6 = $1,320. 
 
Year 3: 
 
In year 3, total expense will be $82,520, while the total revenue will be $151,000 with a net income of $68,480. The equipment cost will increase as an additional drone and generator will be purchased. It is hard to guess what a drone will cost, but I added roughly a 20% increase. Yearly maintenance will increase as more parts for the drones and trailer will need servicing. In-season/operating expenses will also increase with additional acres and one more drone added to the fleet. Our goal for this year would be 10,000 acres and roughly 1,020 acres of pasture work, which would put each drone over 3,000 acres for the season. Labor for fungicide/insecticide: 10,000 acres/50 acres per hour = 200 hours x $30 per hour = $6,000 x three full-time employees = $18,000. Pasture $21,000 / $300 per acre = 70 hours x $30 per hour = $2,100 in labor. Mileage would be 3,100 miles x .6 = $1,860. 
 
Year 4+:  
 
With the goal to implement a 3rd drone by year three. Year four I would expect to be over 12,000+ acres using three drones with three full-time pilots. Before the start of year four, another drone trailer or pickup bed tender will be built. This will be designed and used for the smaller jobs that can access hard-to-reach areas. A rough estimate for this compact setup would be around $20,000. For equipment cost, the cost of the trailer will be the biggest expense, and the maintenance will also increase slightly. Expenses for In season/operating will all adjust accordingly for the increase of acres, employee labor, and maintenance/repairs. Mileage and fuel will increase more in year four due to having another pickup. Eventually the two original drones will have to be upgraded as well, which could take place around years 6-8. Other upgrades that would be considered are the trailer and its accessories. Now if most of this is done in year four, net profit will be lowered by about 40% compared to the previous year. Ideally, major upgrades with the drones and trailers will take place in different years to help subsidize the cost. The goal is to have a net profit margin between 30% and 40% through year four and on. Depending on the amount of employees and area the company covers, the amount of acres will not grow as fast as the first couple of years. Greater distance traveling will take place which means the trailer set up and drones will have to be more efficient at covering acres. Labor will also increase as more employees are needed to cover greater distances. The goal is to keep expanding to offer efficient crop production/weed control, efficient chemical usage, local economical development, and a service that farmers can prosper from using. 
 
	CBA:  
Year 1:  
 
The ROI of year one would be -2% with a net profit margin of -2% as well (see the alternate Google sheet document detailing the breakdown of expenses, revenue, net income, net profit margin, and ROI). Year 1 will have all the equipment expenses, which include both drone kits, trailers, and trailer accessories.  
 
Year 2:  
 
The ROI of year two would be 205% with a net profit margin of 67%. No additional equipment should need to be purchased, and the only expense is from maintenance.  
 
Year 3:  
 
ROI of year three would be 83% with a new profit margin of 45%. An additional drone and generator are the two main equipment expenses for the year.  
 
Year 4+: 
 
ROI in the long term will vary depending on several key factors. This includes, but is not limited to, equipment upgrades, additional equipment, and the amount of acres covered. Year two is the highest ROI, while year three was cut in about half. This is showing how over time the ROI will flatten out. This is due to the amount of expenses in the first year, followed by no equipment expenses other than maintenance for the second year. Over time, ROI should remain around 50-80% depending on the amount of expenses the business has. The amount of acres will increase very fast in the first couple of years if the business has enough help and resources, but eventually they will slow down. This will cause the ROI to remain steady as major expenses, such as equipment, will be spread evenly through the years unless major growth or breakdowns occur. 
 
 
	Monitoring1:  
There will be several key milestones to track the progress of my project. The milestones are listed below.  
 
Purchase drones through Total Drone Solution by 4/20/25.
Drones registered with the FAA by 5/10/25.
Pilots/employees trained by 6/1/25.
FAA Part 137 completed and certified by 6/20/25.
    - Time varies, but I have read it takes 2-3 months. 
Full implementation of project by 7/1/25.
Pasture/crop spraying complete by 9/15/25.
Equipment completely gone through and put away for the season by 10/1/25.
 
 
 
 
 
 
 
 
 
 
 
 
 
	Monitoring2:  
(1). 30% reduction using herbicide spay in pastures by 9/30/25. 
 
(2). 20% increase of spot spraying by 9/30/25.
 
(3). 40% increase of drone use on farms by 9/30/25.
 
(4). 20% increase of cover crops used in problematic areas on farms by 9/30/25.
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
	Monitoring3:  
(1). Reducing herbicide spray in pastures by 30% will be measured by each pasture I do. This will be based on what the FSA considers the field acres to be. If the field is 50 acres and only 10 of it was sprayed., the total spraying was reduced by 80%.10/50 = 20% of the field sprayed, which means 80% was not. Some of this should also consider the hard-to-reach acres that could not be done by a ground rig. Which means successful containment of invasive specials by addressing those spots. The total will be measured once the season is completed, which will be by 9/30/25.  
 
(2). Spot spraying will be measured by a per-customer basis that includes each field and crop sprayed. Spot spraying would be defined as a field that will be sprayed based on targeted acres within the field. An example could be a cornfield that is only needing 20 acres sprayed out of 100 acres. This could be applying a fungicide in those problematic areas or weed control. If the customer has not done this in the past, it will be considered a spot-sprayed field. This is very important, as it will decrease the use of pesticides in the environment as well as save the customer cost.  
 
(3). Drone use on farms will be tracked on a per-customer basis. If the customer has not used a drone on their farm, it will be considered first-time use. New drone use per customer/total customers = % increase of drone use on farms. This implementation of technology will help farmers by increasing the accuracy of application, efficiency, and safety of the product being applied.  
 
(4). Cover crops used in problematic areas farms will be tracked the same as (3) on a per-customer basis. Cover crops are widely used on farms to help with soil and water qualities. The main objective I want to track is the use of cover crops in eroded areas. This can include different types of washouts and areas that cannot be accessed easily with the proper equipment to provide cover crop seeding. The goal is to help decrease soil erosion and nutrient runoff. This will be measured by cover crops used in problematic areas per customer/total customer = % increase of cover crops used. 
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