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 Dpesgript/‘on)gzbove) Devices and Technology Subprogram (v)

2. Applicant name (Legal name of the  Taylor Farms General Partnership
farm/business applying for the grant):

3. Applicant type: (See Definitions
Above)

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

4. Applicant street address: 1969 County Road 14 Bivd
4a. Applicant city: Ames

4b. Applicant state: Nebraska

4c. Applicant zip code: 68621

5. Applicant contact (first and last Justin Taylor

name):
6. Applicant e-mail: justin.taylornb@gmail.com
7. Applicant phone number: 402-720-4262

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.

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 5 th 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 dedicated to advancing sustainable agricultural practices by harnessing innovative technologies to improve
operational efficiency, enhance crop production, and conserve natural resources. Our mission is to be better stewards of the land using
precision agriculture, integrating cutting-edge solutions that optimize water usage. Through a commitment to adopting state-of-the-art
technology, we aim to transform our farming operations to meet the challenges of modern agriculture while ensuring long-term
sustainability.

Our farm's primary goal is to maximize productivity and sustainability by leveraging precision agriculture and connectivity solutions.
This includes adopting smart irrigation systems, remote soil monitoring tools, and data analytics platforms to make informed decisions
that can help optimize our farming practices. Embracing agricultural technology will help minimize resource waste while improving crop
health, while maintaining a commitment to environmental conservation.

Project Objectives

Integrate Precision Irrigation Systems: Implement AgSense technology on our pivot irrigation systems to enable real-time
monitoring and control and ensure efficient water use.

Adopt Data-Driven Decision Making: Utilize data collected from our irrigation systems and soil moisture sensors. This will allow us
to make timely, informed decisions that optimize crop growth, conserve resources, and increase yields.

Improve Resource Management: Implement technology-driven strategies to reduce water and fertilizer usage, decreasing costs
and minimizing the environmental impact of farming activities. Through real-time data insights, we will be able to fine-tune our inputs
for maximum efficiency.

Build Long-Term Sustainability: Create a sustainable farm model that prioritizes water conservation, energy efficiency, and soil
health. By integrating the latest in agricultural technology, we will continuously improve our operations and ensure the farm's resilience
in the face of changing environmental and market conditions.
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

Section II: Project Details (Applies to all applicants)

1. Project name: Water Efficiency

2. Precision agriculture |Crop Production
production type:

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

served.)
Each individual system will be installed and will be located within Dodge County, NE.

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.

AgSense technology, a pivot monitoring system, alongside soil moisture sensors will play a transformative role in leveraging real-
time data, automation, and precision irrigation. These innovative solutions will be a key step in modernizing our farm, ensuring that
Taylor Farms remains a leader in sustainable agriculture for years to come.We will not only reduce costs, but also increase crop yields
while reducing environmental impact. By implementing this advanced system, we anticipate significant improvement of labor utilization
and operational performance. The three key areas this project will affect are operations that enhance productivity, improve efficiency,
and promote stability for the farm. Below | list out the three key areas this project will improve and how they will improve our operation.
1 Enhancing Productivity
Improved Crop Health: AgSense will track the performance of each pivot, ensuring that irrigation is neither excessive nor insufficient.
By continuously monitoring water application, we will be able to adjust the system in real time, thus improving crop health and
productivity. This proactive approach will help us avoid common issues like uneven watering, which can lead to crop stress or stunted
growth.

2 Improving Efficiency

Real-Time Data and Remote Monitoring:AgSense will provide continuous, real-time data on pivot performance, including water flow,
pivot speed, and location. This level of monitoring will allow us to manage the irrigation system remotely, saving valuable time and
reducing the need for manual inspections.

Automated Irrigation Management: With AgSense’s automated scheduling capabilities, irrigation events will be optimized based on a
combination of weather forecasts, soil moisture levels, and crop growth stages.This ensures that water is applied precisely when and
where it’s needed, reducing over-irrigation that wastes water and energy, and under-irrigation that can stunt crop development.
Operational Efficiency Gains: By reducing manual intervention, AgSense will allow our team to focus on more essential tasks, such as
crop health monitoring and equipment maintenance. With fewer checks required and automated systems in place, we can operate
more efficiently and reduce human error, ultimately improving overall farm productivity.

3 Promoting Sustainability

Water Conservation: One of the most significant benefits of AgSense technology is its ability to optimize water usage. By integrating
real-time soil moisture data and weather forecasts, AgSense ensures that each crop receives the exact amount of water it needs,
minimizing waste and maximizing irrigation efficiency.This reduces our overall water consumption, which is crucial in preserving this
vital resource.

Reduced Energy Consumption: By using AgSense to fine-tune irrigation cycles, we will significantly reduce the amount of time required
for pumping water. This not only saves energy but also cuts operational costs. Lower energy consumption directly translates into a
smaller carbon footprint, contributing to the farm's sustainability goals.

Long-Term Sustainability: AgSense’s data-driven approach provides valuable insights into irrigation patterns, water usage trends, and
pivot performance. This information will help us implement sustainable practices over the long term, reducing our reliance on external
water sources and mitigating the impacts of climate change, such as drought.

5. Total Project Cost (include allowable costs only): $ 94.276.80
See project budget instructions and examples on our website. i i
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2024-2025 Precision Agriculture Infrastructure Grant (PRO-AG) Grant Application

6. Total Match Commitment Amount (in dollars), if applicable: $O
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: $
94,276.80
8. Estimated number of locations served in project area: SOILMOISTURE SENGORS -5 looatons trughous he peraton

9. Technology type(s) used in proposed project:
AgSense Pivot Control:AgSense Pivot Control is a remote monitoring and management system designed to help farmers track and
manage their pivot irrigation systems in real-time. The system provides up-to-date data on pivot performance, water flow, speed, and
location.
Sentek Soil Moisture Sensors: The soil moisture sensors provide real-time information on soil hydration levels, enabling farmers to
adjust irrigation schedules based on actual soil moisture data, reducing water waste and ensuring optimal crop hydration.
AgSense Farm Management Platform: The AgSense platform aggregates data from the pivot control system, and soil moisture
sensors, providing a comprehensive view of the irrigation system's performance and enabling farmers to make data-driven decisions.
This platform can be accessed remotely via smartphones, tablets, or computers.

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): 8/31/25

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.
Implementation Timeline (Less than One Year)

Recieve Grant
" Milestone: Confirm funding and initiate the project implementation process. " Expected Completion Date: April 15, 2025.
Contact Dealer
" Milestone: Contact Mid Continent Irrigation, Inc. to place an order for AgSense pivot monitoring systems and soil moisture sensors.
" Expected Completion Date: May 16, 2025.
Deployment of AgSense System
" Milestone: Install AgSense base stations (3-6 weeks after grant recieved)
" Expected Completion Date: May 31, 2025.

Deployment of Smart Sensors

" Milestone: Install and calibrate soil moisture sensors and connect them to the AgSense platform. Ensure all sensors are
operational and collecting real-time data.

" Expected Completion Date: May 31, 2025.

Pivot Integration
" Milestone: Integrate AgSense systems with existing irrigation pivots, enabling remote operation and monitoring.
" Expected Completion Date: June 13, 2025.

Training and Testing Phase

" Milestone: Train farm staff on the use of AgSense technology and Sentek sensors. Conduct initial testing to ensure proper
functionality and data accuracy.

" Expected Completion Date: June 20, 2025.

Data Analysis and Adjustments
" Milestone: Analyze collected data to optimize irrigation schedules and adjust system settings for peak efficiency.

" Expected Completion Date: August 31, 2025.

Ongoing Monitoring and Evaluation
" Milestone: Regularly monitor system performance and evaluate the financial and operational impact of the technology.
" Expected Start Date: October 1, 2025 (ongoing).
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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.

AgSense and Sentek soil moisture systems will ensure long-term viability by enhancing irrigation efficiency and promoting
sustainable agricultural practices. These systems empower data-driven decision-making, reducing water usage and ensuring optimal
crop health. By improving resource management, the project contributes to long-term environmental stewardship and operational
profitability. The implementation into our pivot irrigation system 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 five years and beyond. The system has
been proven to last longer than five years as we have 4 implemented on our operation.

The sustainability strategy for the AgSense and Sentek soil moisture systems emphasizes maintenance, training, and long-term
environmental and economic benefits. AgSense software will receive regular updates to maintain compatibility and performance, while
Sentek soil moisture sensors will undergo periodic calibration to ensure accurate readings. A dedicated maintenance schedule will
address system wear and tear, minimizing downtime and ensuring uninterrupted operation. Farm operators will be trained to
effectively utilize both systems, enabling proper use. Access to a local dealer will further enhance long-term system reliability. These
systems will deliver significant environmental and economic benefits by achieving water savings through precise irrigation
management, which reduces operational costs and conserves vital natural resources. Optimized irrigation practices will improve soil
health, support long-term agricultural productivity.. Additionally, enhanced crop yields driven by better resource management will
create lasting economic sustainability. By prioritizing proactive maintenance, user training, and alignment with sustainability goals, this
project ensures value for at least five years and establishes a strong foundation for continued innovation and improvement.
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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.

Taylor Farms has demonstrated a strong commitment to adopting and successfully implementing precision agriculture

technologies over the years. This dedication highlights the operation's ability to adapt to technological advancements and leverage
innovative solutions for improved farm management, resource efficiency, and sustainability.

Experience with Pivot Monitoring Systems

The operation has significant experience with pivot monitoring systems, having already implemented four AgSense systems on
pivots located far from the farm's home base. These systems have been successfully used to monitor and control irrigation remotely,
significantly improving water management and operational efficiency. This experience provides a strong foundation for expanding
AgSense technology across additional pivots.

Planned Acquisition of Skills for Soil Moisture Probes
While soil moisture probes are a new device for Taylor Farms, the operation is committed to acquiring the necessary expertise to
maximize the value of this technology. This will be achieved through:

+ Partnership with Local Dealers: The operation will work closely with its local dealer(MID CONTINENT IRRIGATION, INC.) who has
extensive knowledge of soil moisture probes. This partnership will include technical support to ensure proper installation, data
interpretation, and integration with the AgSense system.

+ Peer Networks: Taylor Farms will also draw insights from neighboring farms or agricultural organizations that have experience with
similar systems.

Past Successful Initiatives

* Precision Planting Systems: Taylor Farms successfully deployed precision planting equipment to enhance seeding accuracy,
improve stand uniformity, and maximize yield potential. This initiative relied on GPS technology and data analysis, similar to the
systems included in this proposal.

* Yield Monitoring: The operation has utilized yield monitors in combines to collect and analyze data during harvest. This data has
been instrumental in identifying field variability and shaping future planting and nutrient strategies.
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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 core of this program revolves around integrating AgSense technology into our pivot irrigation system, supported by Sentek soil

moisture sensors and the AgSense Farm Management Platform. These tools will enable real-time monitoring, data-driven decision-
making, and precise control of irrigation systems.

Technology to be Integrated:

AgSense Pivot Control System: Offers real-time monitoring of pivot performance, including water flow, speed, and location, with remote
control capabilities via a mobile app and cloud-based platform. Customizable alerts notify users of system failures, performance
deviations, and maintenance needs, ensuring continuous operation.

Sentek Soil Moisture Sensors: Provide accurate real-time soil moisture measurements at multiple depths, with long-range wireless
communication for seamless data transmission to the AgSense platform.

AgSense Farm Management Platform: A cloud-based software suite that integrates real-time data from pivot systems and soil sensors.
It includes features such as data logging, visualization tools, and historical analysis to optimize irrigation patterns, reduce water usage,
and enhance crop health.

Technical Specifications:

AgSense Pivot Control System:
Real-time monitoring of pivot performance (water flow, speed, location).
Remote control of pivot systems for adjustments.
Mobile app and cloud-based software for 24/7 access.
Customizable alerts for system failures, performance deviations, and maintenance reminders.

Sentek Soil Moisture Sensors:
Accurate real-time measurement of soil moisture, temperature, and salanity at multiple depths.
Long-range wireless communication for data transmission to the AgSense platform.

AgSense Farm Management Platform:
Cloud-based software with data logging and visualization tools.
Integration of real-time data from pivot systems and soil sensors
Historical data analysis to track irrigation patterns, water usage, and crop health trends.

These technologies are designed to work in harmony, with soil moisture data informing pivot control decisions. This integration
ensures measurable improvements in farm management efficiency, labor cost reduction, energy conservation, and water resource
optimization, directly aligning with our project goals of enhancing sustainability and productivity. By leveraging these advanced
systems, we are prepared to achieve a transformative impact on resource management and agricultural operations.
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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.

AgSense System:

Hardware: The AgSense platform, including the hardware components such as the sensors, communication devices, and gateways,
has an expected useful life of 5 years and more.

Software: The AgSense platform software, which is accessed through phones or laptops, will remain updated as long as the system is
operational, extending its useful life.

Potential Repairs/Replacement: Over time, parts such as batteries, antennas, or other sensor components may require replacement.
However, the AgSense company supports software updates and provides support to maintain the longevity of the system.

Sentek Soil Moisture Probes:

Hardware: These probes are newer technology and have demonstrated a useful life of 5 years or more, although the full useful life
may become clearer as more data is gathered over time.

Potential Repairs/Replacement: Like other environmental sensors, components exposed to harsh conditions (e.g., moisture or
extreme temperatures) may need more frequent maintenance or replacement. For instance, cables, sensors, or battery packs could
experience wear and require occasional replacement.

Key Considerations for Repairs/Replacement:

AgSense System: Minimal repair may be needed for hardware, but software updates are regular, so the system’ s lifespan is
supported by the company's maintenance.

Sentek Soil Moisture Probes: Given their exposure to soil and environmental conditions, regular calibration and occasional part
replacement may be necessary to ensure accurate readings. Sensors may need to be replaced more frequently depending on
environmental wear.

In summary, while the expected useful life of both technologies is 5 years or more, periodic repair or replacement may be needed for
specific components such as batteries, sensors, and cables, especially for the Sentek probes.
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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.

To ensure the longevity and reliability of the AgSense system and Sentek soil moisture sensors funded through the PRO-AG grant, a
comprehensive maintenance plan has been developed for the duration of their useful life. This plan includes regular updates for the
AgSense software to maintain compatibility with emerging technologies and optimal performance standards. Sentek soil moisture
sensors will undergo periodic calibration and functionality checks to ensure precision and accuracy in data collection. A proactive
maintenance schedule will address routine wear and tear, including inspections, cleaning, and replacement of any components prone
to degradation such as batterys. Farm operators will receive in-depth training to effectively manage and troubleshoot the systems,
while access to manufacturer support will provide rapid resolution for any technical issues. Additionally, a dedicated monitoring protocol
will track system performance, ensuring any potential issues are identified and addressed promptly. By prioritizing regular
maintenance, training, and technical support, this plan guarantees the systems' operational excellence and sustainability for years to
come.
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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.

All devices communicate with a central hub (AgSense Farm Management Platform) through access points (Wi-Fi, Cellular Data).
Each device will either connect directly to the hub or through intermediary access points that relay the data to the central system. This
architecture ensures that all devices are centrally controlled and monitored, enabling data collection from diverse and remote areas of
the farm.

AgSense Pivot Controllers (on Pivots)

" These controllers will be installed on the pivot irrigation systems. They will be connected to the central system via wireless
communication (Wi-Fi or LoRaWAN, depending on distance). The controllers will provide real-time data about pivot performance,
water flow, speed, and location.

Soil Moisture Sensors (various locations across the farm)

" A network of soil moisture sensors will be placed in various fields to provide real-time data on soil hydration levels at different soil
depths. These sensors will send data to the central management platform, where it will be used to adjust irrigation schedules
dynamically.

" Placement: Sensors will be placed at key locations within the farm’ s irrigated areas, including high-risk zones (e.g., slopes or
low-lying areas prone to waterlogging).

AgSense Farm Management Platform
" The cloud-based platform serves as the central data hub for integrating all farm devices (pivots, sensors,and access points) into a
single, user-friendly interface. From here, operators can manage and monitor the entire irrigation system, view reports, receive alerts,
and make data-driven decisions.
" Data Flow: Data from all field devices (pivots, soil moisture sensors) will flow into the platform, which will analyze and present the
data to operators in real-time.

Mobile Devices and Computers (for remote access)
" Farm operators and management staff will use mobile phones, tablets, and laptops to access the AgSense platform remotely,
allowing for on-the-go monitoring and adjustments.
" Data Access: These devices will receive real-time alerts, notifications, and updates from the system. Operators can monitor
system status, adjust irrigation schedules, and perform troubleshooting without needing to be physically present at the irrigation site.
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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.
The system is designed to expand as additional pivots or sensors are needed. New devices can seamlessly integrate into the
existing infrastructure without limiting performance or additional infrastructure. The system sends its data to the AgSense cloud-based
platform not requiring additional cloud storage space on the users end.
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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.
The AgSense system is expected to operate reliably for over five years, with minimal maintenance requirements. We currently

have four on are operation and they have reliability worked for over 5 years. Key maintenance tasks include periodic sensor
calibration, battery replacements, and software updates to ensure optimal performance.A local Valley (Mid Continent Irrigation,
INC.)dealer will support the installation and help with ongoing maintenance to guarantee the system’s longevity and functionality.

Technological Components Used:

AgSense Pivot Control System: Includes remote monitoring and control units for pivot irrigation systems. Long-range
wireless communication modules for integration between sensors and platform.

Sentek Soil Moisture Sensors: Advanced sensors for real-time measurement of soil saturation levels,temperature,
and salinity.

AgSense Farm Management Platform: A cloud-based platform for data aggregation, visualization, and management.

Communication Infrastructure: Wi-Fi modules, and cellular gateways for connectivity.

Mobile and Desktop Devices: Smartphones, tablets, and computers for remote system access and management.

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?

Expected Latency of the Network: The latency for the network used by both the AgSense and Sentek Soil Moisture probes will
100ms to 500ms

Precision agriculture applications require real-time or near-real-time data to make informed decisions about irrigation, fertilization,
crop monitoring, and environmental conditions. The expected latency of 100 ms to 500 ms typically aligns with the project.

Impact on Operations: The relatively low latency ensures that data collected from the soil moisture probes, sensors, and
environmental monitoring systems can be accessed quickly on the AgSense platform (whether via mobile phone or laptop). This is
essential for timely decision-making, such as adjusting irrigation schedules or implementing pest control strategies.

Real-Time Decision Making: Operations like automated irrigation and crop health monitoring depend on frequent updates of soil
moisture, weather, and environmental data. A delay of up to 500 ms generally has minimal impact, as the system will continue to
operate effectively even if a slight delay is experienced.

Overall, the expected latency of 100 ms to 500 ms is suitable for most precision agriculture applications, where real-time data and
decision-making are crucial. Latency within this range ensures smooth operation of automated systems, timely data access for
remote monitoring, and minimal delays in the performance of tasks such as irrigation and environmental adjustments. While faster
networks (like 5G) can improve response times further, the current expected latency is unlikely to impede the effectiveness of the
AgSense and Sentek systems in real-time operations.
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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.
There are no qualifications or certifications needed to operate the AgSense system or Soil Moisture Sensors.
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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.
There is no commitment for sustaining the qualifications and certifications over the 5-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
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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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 No
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 implementation of AgSense technology at Taylor Farms will have a significant economic impact on rural Nebraska, providing
tangible benefits such as job creation and income generation while preserving water for future generations.

Job Creation: The deployment of AgSense systems will create demand for skilled technicians for system installation, calibration, and
ongoing maintenance.Partnering with local dealers for system implementation will strengthen local businesses and provide
employment opportunities.

Income Generation: By optimizing water and resource usage, the project is expected to increase crop yields, directly boosting farm
revenue. Additionally reducing energy and water will lower operational costs, increasing profitability.
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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.

Economic Impacts:
Increased Efficiency and Cost Savings:

Precision Irrigation: By utilizing soil moisture probes and data-driven insights, farmers can optimize irrigation schedules, ensuring they
use water efficiently. This leads to significant cost savings in water usage, a critical resource in agriculture. With more accurate data,
farmers avoid over-watering, reducing water waste and energy costs associated with pumping and distributing water.

Optimized Fertilization and Pest Control: With real-time data on soil conditions and crop health, farmers can adjust fertilization
schedules and pesticide applications. This reduces the unnecessary use of fertilizers and chemicals, which lowers operational costs
and minimizes environmental impact, creating a more sustainable farming operation.

Reduced Maintenance Costs: The integration of remote monitoring reduces the need for on-site visits and manual interventions,
reducing labor costs and time spent on routine equipment checks.

Data-Driven Business Decisions: The ability to access continuous data will help farmers predict crop performance and market
conditions. These insights allow for better financial planning, risk management, and the identification of emerging market
opportunities, such as trends in crop pricing or new agricultural products.

Advancements in Precision Agriculture:

Continuous Technological Integration: As technology evolves, the integration of new features, sensors, and platforms into existing
systems will provide ongoing benefits. For instance, new IoT sensors, drone technologies, or Al-based analytics could be
incorporated to enhance system capabilities. This ensures that the technology adapts to future advancements, allowing farmers to
stay at the forefront of agricultural innovation.

Data Analysis and Predictive Analytics: By using collected data over time, more advanced predictive models and Al-driven tools can
be developed to forecast crop yields, optimize water usage, and enhance soil health. These advanced analytics will improve the
quality of decision-making and provide farmers with actionable insights based on long-term trends.

Improved Connectivity and Automation: As network technologies continue to improve (e.g., with the deployment of 5G), the speed
and reliability of data transmission will enhance the responsiveness of automated systems. This enables more rapid and precise
adjustments to environmental conditions and farming processes.

Enhanced Sustainability and Environmental Benefits:

Reduction in Environmental Footprint: Precision agriculture tools help reduce waste and energy consumption by optimizing resource
use. By decreasing water and chemical usage, these technologies contribute to more sustainable farming practices, leading to
positive environmental impacts, such as reducing the farms carbon footprint.

Soil Health Monitoring and Maintenance: Ongoing monitoring of soil moisture and health allows farmers to avoid practices that
degrade the soil. Technologies that monitor soil conditions over time will lead to better soil management, enhancing soil fertility and
sustainability in the long term.

Ongoing Support: Offering regular support through customer service, workshops, and webinars will ensure that farmers can
troubleshoot issues, update the system, and take full advantage of new features as they are introduced.
Upgrades and System Enhancements:

Regular System Updates: As the technology evolves, the AgSense and Sentek systems should be updated with new software
features and hardware improvements. Ensuring that the systems remain cutting-edge will drive continued benefits and keep the
technology relevant over time.

Modular Expansion: Allowing for modular upgrades, such as the addition of new sensors or connectivity options (e.g., 5G or satellite
connectivity), will ensure that the system scales with the needs of the farm. This will help farmers adapt to changing environmental
conditions and improve system performance as new technology becomes available.

This project is designed to provide both immediate and long-term economic and technological benefits. By enhancing resource
efficiency, improving yields, and fostering more sustainable farming practices, the project ensures that farmers will see continued
economic returns. The integration of cutting-edge technology, coupled with ongoing training, system upgrades, and data-driven
insights, will position this initiative for sustained growth, making a lasting impact on precision agriculture practices. The strategic
approach will also allow for continual adaptation to evolving technological advancements, ensuring that the system remains at the
forefront of agricultural innovation.
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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.

AgSense technology optimizes irrigation schedules by integrating real-time data from soil moisture sensors and weather forecasts
to ensure precise water application. This system allows users to operate pivots at optimal times of the day, reducing evaporation and
water drift. Continuous monitoring of soil moisture levels and pivot performance enables immediate, data-driven adjustments to ensure
crops receive the right amount of hydration without excess. Advanced monitoring systems provide accurate, real-time insights into soil
water saturation, preventing overwatering and conserving water resources. Collectively, these measures support sustainability goals
by conserving water for future agricultural use, aligning with Taylor Farms' commitment to environmental stewardship.

The implementation of AgSense technology demonstrates significant benefits in water conservation and overall irrigation efficiency
for example a 130-acre field. Under the original system, the field required 271,540 gallons of water across 10 irrigation events,
resulting in a total application of 10 acre-inches of water. In contrast, the AgSense system optimizes water application, reducing the
total gallons applied to 268,825 through 8.5 irrigation events, achieving the same crop hydration needs with a reduction of 2,715.4
gallons. This represents a reduction of 1.5 acre-inch of water applied across the field.

The precise water management achieved by AgSense reduces overwatering, which not only conserves water but also minimizes
the risk of nutrient leaching. Excess water applied to crops can carry valuable nutrients like nitrogen and phosphorus below the root
zone, rendering them inaccessible to plants and increasing the risk of groundwater contamination. By ensuring that water is applied
only when and where it is needed, the system helps to maintain optimal nutrient levels within the root zone, supporting healthier crop
growth and reducing the need for additional fertilizer applications.

Senteks soil moisture probes ability to continuously monitor soil moisture and provide real-time data allows for precision irrigation
that addresses the specific needs of the crop at various growth stages. This tailored approach maximizes water use efficiency and
minimizes waste, enabling farmers to achieve high yields while conserving natural resources. In addition, the reduction in water usage
contributes to better soil health by maintaining a balanced moisture level, preventing waterlogging, and preserving soil structure.
Collectively, these benefits underscore the value of integrating advanced irrigation technology into modern farming practices, ensuring
economic and environmental sustainability.
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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.

The financial analysis presented for the precision agriculture irrigation system outlines its cost savings and efficiency improvements
over time, offering a clear picture of its financial viability both in the short and long term. Initially, the transition to the new irrigation
system results in significant reductions in both gas and labor costs. For example, daily gas costs decrease from $8.00 per day to $4.00
per day, resulting in a total gas savings of $870.97. Labor costs also see a sharp reduction, from $360.00 per day to $135.00 per day,
resulting in a total labor savings of $471.78. These reductions are reflected in the total cost of the system, which decreases from
$2,496.77 to $1,154.03, generating an immediate cost saving of $1,342.74 per day.

Whole Farm Analysis

Original System New System Savings
Gas Cost per Day $8.00 $4.00 $4.00
Labor Cost per Day $360.00 $135.00 $225.00
Days to Irrigate 62.9 62.9
Total Gas Cost $1,741.94 $870.97 $870.97
Total Labor Cost $754.84 $283.06 $471.78
Total Cost $2,496.77 $1,154.03 $1,342.74

Whole Farm Analysis
(Assumptions made when calculating finacial projections include a 15% reduction in water usage.)

Old System Fuel-Based Systems Electric-Based Systems
Irrigated Acres 3,591 2,000
Cost per Event. $636.58 $302.03
Whole Farm Cost $175,842.98 $46,466.1
New System Fuel-Based Systems Electric-Based Systems
Irrigated Acres 3,591 2,000
Cost per Event. $636.58 $302.03
Whole Farm Cost $149,466.54 $39,496.23
Subscription cost (40 units) $6,800 $6,800
Total Savings: 21,089.11
Anticipated Costs and Revenues (1-3 Years)

Year 1 ($) Year 2 ($) Year 3 ($)
Initial Investment. $94,276.80 $0.00 $0.00
Subscription Costs (40 units) $13,400 $13,400 $13,400
Maintenance Costs $0 $0 $0
Total Costs $107,676.80 $13,400 $13,400
Annual Savings $21,089.11 $21,089.11 $21,089.11
Net Savings ($86,587.8) $7,689.11 $7,689.11

Anticipated Costs and Revenues

Years 4-10 (Cumulative)

Subscription Costs (40 units) $93,800
Mainttenance Costs (750 a year) $5,250
Total costs $99,050
Annual Savings (7 Years) $147,623.77
Net Savings $48,573.77

Assumptions made when calculating finacial projections include a 15% reduction in water usage.

Looking at the long-term projections, from years 4 through 10, the total costs of maintaining the system over the seven-year period
amount to $99,050, including subscription costs and a minimal maintenance fee of $750 per year. With annual savings of $21,089.11,
the system generates cumulative net savings of $157,776.57 over these seven years. The continued operational efficiency of the
system ensures long-term profitability, with a net savings of $48,573.77 at the end of the ten-year period, highlighting the significant
return on investment over time.

Overall, these projections clearly indicate that the new irrigation system offers substantial cost savings, both in the short term and
long term. The system’s transition to using AgSense and Sentek soil moisture probes will have a significant effect on our farm
financially, but additionally, it will drastically reduce the amount of labor previously required for irrigation operations.
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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.
The implementation of the precision agriculture irrigation system provides substantial financial and operational benefits both in the

short term and long term. With an initial investment of $94,276.80, the system delivers annual cost savings of $21,089.11, resulting in a
return on investment of 22% within the first year. The payback period for this system is approximately 4.47 years.

In the long term, over 10 years, the system is projected to yield cumulative savings of $76,414.19 including the intial cost of all
compnents. This represents a significant ROl of 188%, showcasing the system's potential to drastically reduce operational costs and
improve efficiency. Key areas of savings include labor reduction, energy optimization, fuel cost savings, and water conservation, which
not only improve profitability but also enhance sustainability.

The precision irrigation system aligns with the goals of modern agriculture by leveraging technology to achieve resource efficiency
and cost reduction. Its ability to conserve water, minimize labor dependency, and lower energy consumption makes it a vital investment
for the future of farming. Additionally, the reduced environmental impact contributes to responsible stewardship of natural resources,
which is critical for long-term agricultural sustainability.

In conclusion, this cost-benefit analysis demonstrates that the precision agriculture irrigation system is a highly viable investment,
offering significant financial returns and operational advantages in both the short and long term.

Annual Project Savings

Electric Savings $6969.92

Fuel Savings $ 26376.45
Labor/Gas Cost Savings $ 1,342.74
Total Annual Savings $34,489.11

Additonal Cost
Subscription Cost $ 13,400
Maintanice Cost Starting Year-4 $750

Initial Investment. $94,276.80
Annual Cost Savings $21,089.11
Payback Period 4.47 years

ROI (Year 1) 22%

Total Cumulative Savings(10 years) $76,414.19
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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].

Deployment of AgSense System
Milestone: Install AgSense base stations (3-6 weeks after grant recieved)
Expected Completion Date: May 31, 2025.

Deployment of Smart Sensors

Milestone: Install and calibrate soil moisture sensors and connect them to the AgSense platform. Ensure all sensors are operational
and collecting real-time data.

Expected Completion Date: May 31, 2025.

Pivot Integration
Milestone: Integrate AgSense systems with existing irrigation pivots, enabling remote operation and monitoring.
Expected Completion Date: June 13, 2025.

Training and Testing Phase

Milestone: Train farm staff on the use of AgSense technology and Sentek sensors. Conduct initial testing to ensure proper functionality
and data accuracy.

Expected Completion Date: June 20, 2025.

Data Analysis and Adjustments
Milestone: Analyze collected data to optimize irrigation schedules and adjust system settings for peak efficiency.
Expected Completion Date: August 31, 2025.

Ongoing Monitoring and Evaluation
Milestone: Regularly monitor system performance and evaluate the financial and operational impact of the technology.
Expected Start Date: October 1, 2025 (ongoing).

This timeline ensures a structured and systematic approach to project execution, with clear deadlines to track progress and achieve full
implementation efficiently.
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2. ldentify 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].

KPI: 15% reduction in water usage within one growing season

Description: This KPI measures the impact of precision irrigation and soil moisture monitoring on water conservation. It tracks the
reduction in water consumption by ensuring that irrigation is optimized according to real-time soil moisture data, reducing wasteful
over-irrigation.

Measurable Impact: A target reduction of 10-15% in water usage over the first year of implementation is realistic, depending on existing
irrigation practices.

KPI: 30% improvement in farm operational efficiency by 1/1/26.

Description: This KPI measures how much time and labor is saved by automating and optimizing various farming operations, such as
irrigation, fertilization, and monitoring. The system should streamline workflows and reduce the need for manual intervention, resulting
in more efficient use of time and labor.

Measurable Impact: A 20—-30% improvement in operational efficiency is expected within the first 6—12 months as a result of automated
systems and better decision-making.
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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 VI, 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.

Monitoring Water Usage Reduction (KPI: 15% reduction in water usage)

Monitoring Method:

Water Metering: Install smart water meters at key points in the irrigation system to track water usage in real-time. This will allow the
system to capture data on the total volume of water used before and after the implementation of the precision irrigation system.

Soil Moisture Sensors: Use the Sentek soil moisture probes to collect data on soil moisture levels and adjust irrigation schedules
accordingly. These sensors provide detailed readings of the soils water content and help prevent over-irrigation.

Tracking the total water reduction usage will be hard to track on a year over year basis due to weather patterns changing but we know
we are currently higher application rate then the average for are local Lower Platte NRD acording to their 2023 report as we applied
around 10 inches of water compared to the average of 8.3 inches per acre. The best way to track are water usage reduction will be
comparing are own data and additionally using the NRD as another source to compare.

Monitoring Farm Operational Efficiency (KPI: 30% improvement in operational efficiency by 1/1/26)

Monitoring Method:

Farmer Feedback: Regular surveys and interviews with farmers will provide insights into how much operational time has been saved
and if labor needs have been reduced.
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Attach/Include (see Program Guide for details):

ALL Applicants Must Include: Connectivity Subprogram Applicants Must Also Include:
O Attachment A. Project Budget/Documentation O Attachment G. Legal
O Attachment B. Eligible Entity Documentation O Attachment H. Technical
O Attachment C. Cybersecurity O Attachment |. Financial Statements
O Attachment D. DJI Attestation O Attachment J. Rate Comparability
O Attachment E. Match Documentation O Attachment K. Shapefiles
O Attachment F. Other Supporting documentation O Attachment L. Project Diagram
(if applicable) O Attachment M. List of Key Operational Locations
APPLICANT CERTIFICATION:
I, the undersigned Justin Taylor representing Taylor Farms General Partnership . 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 =] atached 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 commmunications 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.

Taylor Farms General Partnership 1/17/25
Printed Name of Authorized Person Date
Partner

Tltﬁf Authgnze%—]
=

ture 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...

	TotalCost: 94,276.80
	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 5 th 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 dedicated to advancing sustainable agricultural practices by harnessing innovative technologies to improve operational efficiency, enhance crop production, and conserve natural resources. Our mission is to be better stewards of the land using precision agriculture, integrating cutting-edge solutions that optimize water usage. Through a commitment to adopting state-of-the-art technology, we aim to transform our farming operations to meet the challenges of modern agriculture while ensuring long-term sustainability.

     Our farm's primary goal is to maximize productivity and sustainability by leveraging precision agriculture and connectivity solutions. This includes adopting smart irrigation systems, remote soil monitoring tools, and data analytics platforms to make informed decisions that can help optimize our farming practices. Embracing agricultural technology will help minimize resource waste while improving crop health, while maintaining a commitment to environmental conservation.



Project Objectives

     Integrate Precision Irrigation Systems: Implement AgSense technology on our pivot irrigation systems to enable real-time monitoring and control and ensure efficient water use.

      Adopt Data-Driven Decision Making: Utilize data collected from our irrigation systems and soil moisture sensors. This will allow us to make timely, informed decisions that optimize crop growth, conserve resources, and increase yields.

       Improve Resource Management: Implement technology-driven strategies to reduce water and fertilizer usage, decreasing costs and minimizing the environmental impact of farming activities. Through real-time data insights, we will be able to fine-tune our inputs for maximum efficiency.

       Build Long-Term Sustainability: Create a sustainable farm model that prioritizes water conservation, energy efficiency, and soil health. By integrating the latest in agricultural technology, we will continuously improve our operations and ensure the farm's resilience in the face of changing environmental and market conditions.
	Project name: Water Efficiency
	ProductionType: Crop Production
	ProjectLocationDescription:       Each individual system will be installed and will be located within Dodge County, NE.
 
	Proposal:        AgSense technology, a pivot monitoring system, alongside soil moisture sensors will play a transformative role in leveraging real-time data, automation, and precision irrigation. These innovative solutions will be a key step in modernizing our farm, ensuring that Taylor Farms remains a leader in sustainable agriculture for years to come.We will not only reduce costs, but also increase crop yields while reducing environmental impact. By implementing this advanced system, we anticipate significant improvement of labor utilization and operational performance. The three key areas this project will affect are operations that enhance productivity, improve efficiency, and promote stability for the farm. Below I list out the three key areas this project will improve and how they will improve our operation. 1 Enhancing Productivity

Improved Crop Health: AgSense will track the performance of each pivot, ensuring that irrigation is neither excessive nor insufficient. By continuously monitoring water application, we will be able to adjust the system in real time, thus improving crop health and productivity. This proactive approach will help us avoid common issues like uneven watering, which can lead to crop stress or stunted growth.

2 Improving Efficiency

Real-Time Data and Remote Monitoring:AgSense will provide continuous, real-time data on pivot performance, including water flow, pivot speed, and location. This level of monitoring will allow us to manage the irrigation system remotely, saving valuable time and reducing the need for manual inspections.

Automated Irrigation Management: With AgSense’s automated scheduling capabilities, irrigation events will be optimized based on a combination of weather forecasts, soil moisture levels, and crop growth stages.This ensures that water is applied precisely when and where it’s needed, reducing over-irrigation that wastes water and energy, and under-irrigation that can stunt crop development.

Operational Efficiency Gains: By reducing manual intervention, AgSense will allow our team to focus on more essential tasks, such as crop health monitoring and equipment maintenance. With fewer checks required and automated systems in place, we can operate more efficiently and reduce human error, ultimately improving overall farm productivity.

3 Promoting Sustainability

Water Conservation: One of the most significant benefits of AgSense technology is its ability to optimize water usage. By integrating real-time soil moisture data and weather forecasts, AgSense ensures that each crop receives the exact amount of water it needs, minimizing waste and maximizing irrigation efficiency.This reduces our overall water consumption, which is crucial in preserving this vital resource.

Reduced Energy Consumption: By using AgSense to fine-tune irrigation cycles, we will significantly reduce the amount of time required for pumping water. This not only saves energy but also cuts operational costs. Lower energy consumption directly translates into a smaller carbon footprint, contributing to the farm's sustainability goals.
Long-Term Sustainability: AgSense’s data-driven approach provides valuable insights into irrigation patterns, water usage trends, and pivot performance. This information will help us implement sustainable practices over the long term, reducing our reliance on external water sources and mitigating the impacts of climate change, such as drought.




	GrantAmount: 94,276.80
	LocationNumber: AGSENSE FIELD COMMANDER - 40 pivots
SOIL MOISTURE SENSORS - 8 locations throughout the operation



	Technology: AgSense Pivot Control:AgSense Pivot Control is a remote monitoring and management system designed to help farmers track and manage their pivot irrigation systems in real-time. The system provides up-to-date data on pivot performance, water flow, speed, and location.

Sentek Soil Moisture Sensors: The soil moisture sensors provide real-time information on soil hydration levels, enabling farmers to adjust irrigation schedules based on actual soil moisture data, reducing water waste and ensuring optimal crop hydration.

AgSense Farm Management Platform: The AgSense platform aggregates data from the pivot control system, and soil moisture sensors, providing a comprehensive view of the irrigation system's performance and enabling farmers to make data-driven decisions. This platform can be accessed remotely via smartphones, tablets, or computers.
	StartDate: 4/15/25
	EndDate: 8/31/25
	Timeline: Implementation Timeline (Less than One Year)

Recieve Grant

 • Milestone: Confirm funding and initiate the project implementation process. • Expected Completion Date: April 15, 2025.

Contact Dealer

 • Milestone: Contact Mid Continent Irrigation, Inc. to place an order for AgSense pivot monitoring systems and soil moisture sensors. 

 • Expected Completion Date: May 16, 2025.

Deployment of AgSense System

 • Milestone: Install AgSense base stations (3-6 weeks after grant recieved)

 • Expected Completion Date: May 31, 2025.



Deployment of Smart Sensors

 • Milestone: Install and calibrate soil moisture sensors and connect them to the AgSense platform. Ensure all sensors are operational and collecting real-time data.

 • Expected Completion Date: May 31, 2025.



Pivot Integration

 • Milestone: Integrate AgSense systems with existing irrigation pivots, enabling remote operation and monitoring.

 • Expected Completion Date: June 13, 2025.



Training and Testing Phase

 • Milestone: Train farm staff on the use of AgSense technology and Sentek sensors. Conduct initial testing to ensure proper functionality and data accuracy.

 • Expected Completion Date: June 20, 2025.



Data Analysis and Adjustments

 • Milestone: Analyze collected data to optimize irrigation schedules and adjust system settings for peak efficiency.

 • Expected Completion Date: August 31, 2025.



Ongoing Monitoring and Evaluation

 • Milestone: Regularly monitor system performance and evaluate the financial and operational impact of the technology.

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


	Sustainability:       AgSense and Sentek soil moisture systems will ensure long-term viability by enhancing irrigation efficiency and promoting sustainable agricultural practices. These systems empower data-driven decision-making, reducing water usage and ensuring optimal crop health. By improving resource management, the project contributes to long-term environmental stewardship and operational profitability. The implementation into our pivot irrigation system 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 five years and beyond. The system has been proven to last longer than five years as we have 4 implemented on our operation.



     The sustainability strategy for the AgSense and Sentek soil moisture systems emphasizes maintenance, training, and long-term environmental and economic benefits. AgSense software will receive regular updates to maintain compatibility and performance, while Sentek soil moisture sensors will undergo periodic calibration to ensure accurate readings. A dedicated maintenance schedule will address system wear and tear, minimizing downtime and ensuring uninterrupted operation. Farm operators will be trained to effectively utilize both systems, enabling proper use. Access to a local dealer will further enhance long-term system reliability. These systems will deliver significant environmental and economic benefits by achieving water savings through precise irrigation management, which reduces operational costs and conserves vital natural resources. Optimized irrigation practices will improve soil health, support long-term agricultural productivity.. Additionally, enhanced crop yields driven by better resource management will create lasting economic sustainability. By prioritizing proactive maintenance, user training, and alignment with sustainability goals, this project ensures value for at least five years and establishes a strong foundation for continued innovation and improvement.



 
	C_Acres: 
	C_KeyOpLoc: 
	C_OnFarmEntities: 
	C_CurrentSpeed: 
	C_CompletionSpeed: 
	C_CurrentlyUnserved: [ ]
	C_SpeedCert: [ ]
	D_ApplicantExperience:        Taylor Farms has demonstrated a strong commitment to adopting and successfully implementing precision agriculture technologies over the years. This dedication highlights the operation's ability to adapt to technological advancements and leverage innovative solutions for improved farm management, resource efficiency, and sustainability.



Experience with Pivot Monitoring Systems

       The operation has significant experience with pivot monitoring systems, having already implemented four AgSense systems on pivots located far from the farm's home base. These systems have been successfully used to monitor and control irrigation remotely, significantly improving water management and operational efficiency. This experience provides a strong foundation for expanding AgSense technology across additional pivots.



Planned Acquisition of Skills for Soil Moisture Probes

       While soil moisture probes are a new device for Taylor Farms, the operation is committed to acquiring the necessary expertise to maximize the value of this technology. This will be achieved through:

 • Partnership with Local Dealers: The operation will work closely with its local dealer(MID CONTINENT IRRIGATION, INC.) who has extensive knowledge of soil moisture probes. This partnership will include technical support to ensure proper installation, data interpretation, and integration with the AgSense system.

 • Peer Networks: Taylor Farms will also draw insights from neighboring farms or agricultural organizations that have experience with similar systems.



Past Successful Initiatives

 • Precision Planting Systems: Taylor Farms successfully deployed precision planting equipment to enhance seeding accuracy, improve stand uniformity, and maximize yield potential. This initiative relied on GPS technology and data analysis, similar to the systems included in this proposal.

 • Yield Monitoring: The operation has utilized yield monitors in combines to collect and analyze data during harvest. This data has been instrumental in identifying field variability and shaping future planting and nutrient strategies.


	D_ProgramDetails:     The core of this program revolves around integrating AgSense technology into our pivot irrigation system, supported by Sentek soil moisture sensors and the AgSense Farm Management Platform. These tools will enable real-time monitoring, data-driven decision-making, and precise control of irrigation systems.



    Technology to be Integrated: 



AgSense Pivot Control System: Offers real-time monitoring of pivot performance, including water flow, speed, and location, with remote control capabilities via a mobile app and cloud-based platform. Customizable alerts notify users of system failures, performance deviations, and maintenance needs, ensuring continuous operation.



Sentek Soil Moisture Sensors: Provide accurate real-time soil moisture measurements at multiple depths, with long-range wireless communication for seamless data transmission to the AgSense platform.



AgSense Farm Management Platform: A cloud-based software suite that integrates real-time data from pivot systems and soil sensors. It includes features such as data logging, visualization tools, and historical analysis to optimize irrigation patterns, reduce water usage, and enhance crop health.



Technical Specifications:



AgSense Pivot Control System:

     Real-time monitoring of pivot performance (water flow, speed, location).

     Remote control of pivot systems for adjustments.

     Mobile app and cloud-based software for 24/7 access.

     Customizable alerts for system failures, performance deviations, and maintenance reminders.



Sentek Soil Moisture Sensors:

     Accurate real-time measurement of soil moisture, temperature, and salanity at multiple depths.

     Long-range wireless communication for data transmission to the AgSense platform.



AgSense Farm Management Platform:

     Cloud-based software with data logging and visualization tools.

     Integration of real-time data from pivot systems and soil sensors

     Historical data analysis to track irrigation patterns, water usage, and crop health trends.



     These technologies are designed to work in harmony, with soil moisture data informing pivot control decisions. This integration ensures measurable improvements in farm management efficiency, labor cost reduction, energy conservation, and water resource optimization, directly aligning with our project goals of enhancing sustainability and productivity. By leveraging these advanced systems, we are prepared to achieve a transformative impact on resource management and agricultural operations.


	D_UsefulLife: 

AgSense System:



Hardware: The AgSense platform, including the hardware components such as the sensors, communication devices, and gateways, has an expected useful life of 5 years and more.



Software: The AgSense platform software, which is accessed through phones or laptops, will remain updated as long as the system is operational, extending its useful life.



Potential Repairs/Replacement: Over time, parts such as batteries, antennas, or other sensor components may require replacement. However, the AgSense company supports software updates and provides support to maintain the longevity of the system.



Sentek Soil Moisture Probes:



Hardware: These probes are newer technology and have demonstrated a useful life of 5 years or more, although the full useful life may become clearer as more data is gathered over time.



Potential Repairs/Replacement: Like other environmental sensors, components exposed to harsh conditions (e.g., moisture or extreme temperatures) may need more frequent maintenance or replacement. For instance, cables, sensors, or battery packs could experience wear and require occasional replacement.

Key Considerations for Repairs/Replacement:



AgSense System: Minimal repair may be needed for hardware, but software updates are regular, so the system’s lifespan is supported by the company's maintenance.



Sentek Soil Moisture Probes: Given their exposure to soil and environmental conditions, regular calibration and occasional part replacement may be necessary to ensure accurate readings. Sensors may need to be replaced more frequently depending on environmental wear.



In summary, while the expected useful life of both technologies is 5 years or more, periodic repair or replacement may be needed for specific components such as batteries, sensors, and cables, especially for the Sentek probes.
	D_Maintenance:     To ensure the longevity and reliability of the AgSense system and Sentek soil moisture sensors funded through the PRO-AG grant, a comprehensive maintenance plan has been developed for the duration of their useful life. This plan includes regular updates for the AgSense software to maintain compatibility with emerging technologies and optimal performance standards. Sentek soil moisture sensors will undergo periodic calibration and functionality checks to ensure precision and accuracy in data collection. A proactive maintenance schedule will address routine wear and tear, including inspections, cleaning, and replacement of any components prone to degradation such as batterys. Farm operators will receive in-depth training to effectively manage and troubleshoot the systems, while access to manufacturer support will provide rapid resolution for any technical issues. Additionally, a dedicated monitoring protocol will track system performance, ensuring any potential issues are identified and addressed promptly. By prioritizing regular maintenance, training, and technical support, this plan guarantees the systems' operational excellence and sustainability for years to come.
	C_Experience: 
	C_InnovationTech:       All devices communicate with a central hub (AgSense Farm Management Platform) through access points (Wi-Fi, Cellular Data). Each device will either connect directly to the hub or through intermediary access points that relay the data to the central system. This architecture ensures that all devices are centrally controlled and monitored, enabling data collection from diverse and remote areas of the farm. 

      AgSense Pivot Controllers (on Pivots)

 • These controllers will be installed on the pivot irrigation systems. They will be connected to the central system via wireless communication (Wi-Fi or LoRaWAN, depending on distance). The controllers will provide real-time data about pivot performance, water flow, speed, and location.



      Soil Moisture Sensors (various locations across the farm)

 • A network of soil moisture sensors will be placed in various fields to provide real-time data on soil hydration levels at different soil depths. These sensors will send data to the central management platform, where it will be used to adjust irrigation schedules dynamically.

 • Placement: Sensors will be placed at key locations within the farm’s irrigated areas, including high-risk zones (e.g., slopes or low-lying areas prone to waterlogging).



      AgSense Farm Management Platform

 • The cloud-based platform serves as the central data hub for integrating all farm devices (pivots, sensors,and access points) into a single, user-friendly interface. From here, operators can manage and monitor the entire irrigation system, view reports, receive alerts, and make data-driven decisions.

 • Data Flow: Data from all field devices (pivots, soil moisture sensors) will flow into the platform, which will analyze and present the data to operators in real-time.



      Mobile Devices and Computers (for remote access)

 • Farm operators and management staff will use mobile phones, tablets, and laptops to access the AgSense platform remotely, allowing for on-the-go monitoring and adjustments.

 • Data Access: These devices will receive real-time alerts, notifications, and updates from the system. Operators can monitor system status, adjust irrigation schedules, and perform troubleshooting without needing to be physically present at the irrigation site.




	C_Scalability:        The system is designed to expand as additional pivots or sensors are needed. New devices can seamlessly integrate into the existing infrastructure without limiting performance or additional infrastructure. The system sends its data to the AgSense cloud-based platform not requiring additional cloud storage space on the users end.
	C_Maintenance:        The AgSense system is expected to operate reliably for over five years, with minimal maintenance requirements. We currently have four on are operation and they have reliability worked for over 5 years. Key maintenance tasks include periodic sensor calibration, battery replacements, and software updates to ensure optimal performance.A local Valley (Mid Continent Irrigation, INC.)dealer will support the installation and help with ongoing maintenance to guarantee the system’s longevity and functionality.

       

 Technological Components Used:

                AgSense Pivot Control System: Includes remote monitoring and control units for pivot irrigation systems. Long-range wireless communication modules for integration between sensors and platform.

                Sentek Soil Moisture Sensors: Advanced sensors for real-time measurement of soil saturation levels,temperature, and salinity.

                AgSense Farm Management Platform: A cloud-based platform for data aggregation, visualization, and management.

                Communication Infrastructure: Wi-Fi modules, and cellular gateways for connectivity.

                Mobile and Desktop Devices: Smartphones, tablets, and computers for remote system access and management.


	C_Latency:   Expected Latency of the Network: The latency for the network used by both the AgSense and Sentek Soil Moisture probes will 100ms to 500ms 

  

  Precision agriculture applications require real-time or near-real-time data to make informed decisions about irrigation, fertilization, crop monitoring, and environmental conditions. The expected latency of 100 ms to 500 ms typically aligns with the project.



  Impact on Operations: The relatively low latency ensures that data collected from the soil moisture probes, sensors, and environmental monitoring systems can be accessed quickly on the AgSense platform (whether via mobile phone or laptop). This is essential for timely decision-making, such as adjusting irrigation schedules or implementing pest control strategies.

Real-Time Decision Making: Operations like automated irrigation and crop health monitoring depend on frequent updates of soil moisture, weather, and environmental data. A delay of up to 500 ms generally has minimal impact, as the system will continue to operate effectively even if a slight delay is experienced.



  Overall, the expected latency of 100 ms to 500 ms is suitable for most precision agriculture applications, where real-time data and decision-making are crucial. Latency within this range ensures smooth operation of automated systems, timely data access for remote monitoring, and minimal delays in the performance of tasks such as irrigation and environmental adjustments. While faster networks (like 5G) can improve response times further, the current expected latency is unlikely to impede the effectiveness of the AgSense and Sentek systems in real-time operations.
	D_Legal2: There is no commitment for sustaining the qualifications and certifications over the 5-year post-deployment period.
	D_Legal1: There are no qualifications or certifications needed to operate the AgSense system or Soil Moisture Sensors.  
	C_NETCStatus: [ ]
	C_LegalName: 
	C_LegalEmail: 
	C_LegalPhone: 
	C_LegalRisks: 
	C_LegalLetters: [No]
	ProjectImpact1: The implementation of AgSense technology at Taylor Farms will have a significant economic impact on rural Nebraska, providing tangible benefits such as job creation and income generation while preserving water for future generations.



Job Creation: The deployment of AgSense systems will create demand for skilled technicians for system installation, calibration, and ongoing maintenance.Partnering with local dealers for system implementation will strengthen local businesses and provide employment opportunities.



Income Generation: By optimizing water and resource usage, the project is expected to increase crop yields, directly boosting farm revenue. Additionally reducing energy and water will lower operational costs, increasing profitability.


	ProjectImpact2: 

Economic Impacts:



Increased Efficiency and Cost Savings:



Precision Irrigation: By utilizing soil moisture probes and data-driven insights, farmers can optimize irrigation schedules, ensuring they use water efficiently. This leads to significant cost savings in water usage, a critical resource in agriculture. With more accurate data, farmers avoid over-watering, reducing water waste and energy costs associated with pumping and distributing water.



Optimized Fertilization and Pest Control: With real-time data on soil conditions and crop health, farmers can adjust fertilization schedules and pesticide applications. This reduces the unnecessary use of fertilizers and chemicals, which lowers operational costs and minimizes environmental impact, creating a more sustainable farming operation.



Reduced Maintenance Costs: The integration of remote monitoring reduces the need for on-site visits and manual interventions, reducing labor costs and time spent on routine equipment checks.



Data-Driven Business Decisions: The ability to access continuous data will help farmers predict crop performance and market conditions. These insights allow for better financial planning, risk management, and the identification of emerging market opportunities, such as trends in crop pricing or new agricultural products.





Advancements in Precision Agriculture:



Continuous Technological Integration: As technology evolves, the integration of new features, sensors, and platforms into existing systems will provide ongoing benefits. For instance, new IoT sensors, drone technologies, or AI-based analytics could be incorporated to enhance system capabilities. This ensures that the technology adapts to future advancements, allowing farmers to stay at the forefront of agricultural innovation.



Data Analysis and Predictive Analytics: By using collected data over time, more advanced predictive models and AI-driven tools can be developed to forecast crop yields, optimize water usage, and enhance soil health. These advanced analytics will improve the quality of decision-making and provide farmers with actionable insights based on long-term trends.

Improved Connectivity and Automation: As network technologies continue to improve (e.g., with the deployment of 5G), the speed and reliability of data transmission will enhance the responsiveness of automated systems. This enables more rapid and precise adjustments to environmental conditions and farming processes.

Enhanced Sustainability and Environmental Benefits:



Reduction in Environmental Footprint: Precision agriculture tools help reduce waste and energy consumption by optimizing resource use. By decreasing water and chemical usage, these technologies contribute to more sustainable farming practices, leading to positive environmental impacts, such as reducing the farms carbon footprint.



Soil Health Monitoring and Maintenance: Ongoing monitoring of soil moisture and health allows farmers to avoid practices that degrade the soil. Technologies that monitor soil conditions over time will lead to better soil management, enhancing soil fertility and sustainability in the long term.



Ongoing Support: Offering regular support through customer service, workshops, and webinars will ensure that farmers can troubleshoot issues, update the system, and take full advantage of new features as they are introduced.

Upgrades and System Enhancements:



Regular System Updates: As the technology evolves, the AgSense and Sentek systems should be updated with new software features and hardware improvements. Ensuring that the systems remain cutting-edge will drive continued benefits and keep the technology relevant over time.

Modular Expansion: Allowing for modular upgrades, such as the addition of new sensors or connectivity options (e.g., 5G or satellite connectivity), will ensure that the system scales with the needs of the farm. This will help farmers adapt to changing environmental conditions and improve system performance as new technology becomes available.



This project is designed to provide both immediate and long-term economic and technological benefits. By enhancing resource efficiency, improving yields, and fostering more sustainable farming practices, the project ensures that farmers will see continued economic returns. The integration of cutting-edge technology, coupled with ongoing training, system upgrades, and data-driven insights, will position this initiative for sustained growth, making a lasting impact on precision agriculture practices. The strategic approach will also allow for continual adaptation to evolving technological advancements, ensuring that the system remains at the forefront of agricultural innovation.




	ProjectImpact3:        AgSense technology optimizes irrigation schedules by integrating real-time data from soil moisture sensors and weather forecasts to ensure precise water application. This system allows users to operate pivots at optimal times of the day, reducing evaporation and water drift. Continuous monitoring of soil moisture levels and pivot performance enables immediate, data-driven adjustments to ensure crops receive the right amount of hydration without excess. Advanced monitoring systems provide accurate, real-time insights into soil water saturation, preventing overwatering and conserving water resources. Collectively, these measures support sustainability goals by conserving water for future agricultural use, aligning with Taylor Farms' commitment to environmental stewardship.

       

     The implementation of AgSense technology demonstrates significant benefits in water conservation and overall irrigation efficiency for example a 130-acre field. Under the original system, the field required 271,540 gallons of water across 10 irrigation events, resulting in a total application of 10 acre-inches of water. In contrast, the AgSense system optimizes water application, reducing the total gallons applied to 268,825 through 8.5 irrigation events, achieving the same crop hydration needs with a reduction of 2,715.4 gallons. This represents a reduction of 1.5 acre-inch of water applied across the field.

      

       The precise water management achieved by AgSense reduces overwatering, which not only conserves water but also minimizes the risk of nutrient leaching. Excess water applied to crops can carry valuable nutrients like nitrogen and phosphorus below the root zone, rendering them inaccessible to plants and increasing the risk of groundwater contamination. By ensuring that water is applied only when and where it is needed, the system helps to maintain optimal nutrient levels within the root zone, supporting healthier crop growth and reducing the need for additional fertilizer applications.

    

       Senteks soil moisture probes ability to continuously monitor soil moisture and provide real-time data allows for precision irrigation that addresses the specific needs of the crop at various growth stages. This tailored approach maximizes water use efficiency and minimizes waste, enabling farmers to achieve high yields while conserving natural resources. In addition, the reduction in water usage contributes to better soil health by maintaining a balanced moisture level, preventing waterlogging, and preserving soil structure. Collectively, these benefits underscore the value of integrating advanced irrigation technology into modern farming practices, ensuring economic and environmental sustainability.


	Financial: 

The financial analysis presented for the precision agriculture irrigation system outlines its cost savings and efficiency improvements over time, offering a clear picture of its financial viability both in the short and long term. Initially, the transition to the new irrigation system results in significant reductions in both gas and labor costs. For example, daily gas costs decrease from $8.00 per day to $4.00 per day, resulting in a total gas savings of $870.97. Labor costs also see a sharp reduction, from $360.00 per day to $135.00 per day, resulting in a total labor savings of $471.78. These reductions are reflected in the total cost of the system, which decreases from $2,496.77 to $1,154.03, generating an immediate cost saving of $1,342.74 per day.


Whole Farm Analysis 

                                          Original System               New System                 Savings

Gas Cost per Day                     $8.00                            $4.00                         $4.00 

Labor Cost per Day                $360.00                        $135.00                      $225.00 

Days to Irrigate                          62.9                              62.9

Total Gas Cost                      $1,741.94                       $870.97                      $870.97 

Total Labor Cost                     $754.84                        $283.06                      $471.78 

Total Cost                             $2,496.77                      $1,154.03                   $1,342.74 



Whole Farm Analysis 
(Assumptions made when calculating finacial projections include a 15% reduction in water usage.) 



Old System                             Fuel-Based Systems               Electric-Based Systems 

Irrigated Acres                                     3,591                                        2,000

Cost per Event.                                  $636.58                                    $302.03

Whole Farm Cost                            $175,842.98                             $46,466.1



New System                           Fuel-Based Systems               Electric-Based Systems 

Irrigated Acres                                     3,591                                       2,000

Cost per Event.                                  $636.58                                    $302.03

Whole Farm Cost                            $149,466.54                           $39,496.23

Subscription cost (40 units)               $6,800                                     $6,800     


Total Savings: 21,089.11



Anticipated Costs and Revenues (1-3 Years)

                                                       Year 1 ($)            Year 2 ($)             Year 3 ($)

Initial Investment.                           $94,276.80             $0.00                $ 0.00

Subscription Costs (40 units)         $13,400               $13,400              $13,400

Maintenance Costs                             $0                         $0                    $ 0

Total Costs                                    $107,676.80         $13,400             $13,400

Annual Savings                             $21,089.11          $21,089.11         $21,089.11

Net Savings                                  ($86,587.8)          $7,689.11            $7,689.11



Anticipated Costs and Revenues                   Years 4-10 (Cumulative)

Subscription Costs (40 units)                                $93,800

Mainttenance Costs (750 a year)                          $5,250

Total costs                                                             $99,050

Annual Savings (7 Years)                                   $147,623.77

Net Savings                                                        $48,573.77


   Assumptions made when calculating finacial projections include a 15% reduction in water usage. 

   Looking at the long-term projections, from years 4 through 10, the total costs of maintaining the system over the seven-year period amount to $99,050, including subscription costs and a minimal maintenance fee of $750 per year. With annual savings of $21,089.11, the system generates cumulative net savings of $157,776.57 over these seven years. The continued operational efficiency of the system ensures long-term profitability, with a net savings of $48,573.77 at the end of the ten-year period, highlighting the significant return on investment over time.
   Overall, these projections clearly indicate that the new irrigation system offers substantial cost savings, both in the short term and long term. The system’s transition to using AgSense and Sentek soil moisture probes will have a significant effect on our farm financially, but additionally, it will drastically reduce the amount of labor previously required for irrigation operations.
	CBA:        The implementation of the precision agriculture irrigation system provides substantial financial and operational benefits both in the short term and long term. With an initial investment of $94,276.80, the system delivers annual cost savings of $21,089.11, resulting in a return on investment of 22% within the first year. The payback period for this system is approximately 4.47 years.

        In the long term, over 10 years, the system is projected to yield cumulative savings of $76,414.19 including the intial cost of all compnents. This represents a significant ROI of 188%, showcasing the system's potential to drastically reduce operational costs and improve efficiency. Key areas of savings include labor reduction, energy optimization, fuel cost savings, and water conservation, which not only improve profitability but also enhance sustainability.

        The precision irrigation system aligns with the goals of modern agriculture by leveraging technology to achieve resource efficiency and cost reduction. Its ability to conserve water, minimize labor dependency, and lower energy consumption makes it a vital investment for the future of farming. Additionally, the reduced environmental impact contributes to responsible stewardship of natural resources, which is critical for long-term agricultural sustainability.

        In conclusion, this cost-benefit analysis demonstrates that the precision agriculture irrigation system is a highly viable investment, offering significant financial returns and operational advantages in both the short and long term.



Annual Project Savings 

Electric Savings $6969.92

Fuel Savings  $ 26376.45

Labor/Gas Cost Savings $ 1,342.74

Total Annual Savings $34,489.11



Additonal Cost

Subscription Cost $ 13,400

Maintanice Cost Starting Year-4 $750



Initial Investment. $94,276.80 

Annual Cost Savings $21,089.11

Payback Period 4.47 years

ROI (Year 1) 22%



Total Cumulative Savings(10 years) $76,414.19


	Monitoring1: 

Deployment of AgSense System

Milestone: Install AgSense base stations (3-6 weeks after grant recieved)

Expected Completion Date: May 31, 2025.



Deployment of Smart Sensors

Milestone: Install and calibrate soil moisture sensors and connect them to the AgSense platform. Ensure all sensors are operational and collecting real-time data.

Expected Completion Date: May 31, 2025.



Pivot Integration

Milestone: Integrate AgSense systems with existing irrigation pivots, enabling remote operation and monitoring.

Expected Completion Date: June 13, 2025.



Training and Testing Phase

Milestone: Train farm staff on the use of AgSense technology and Sentek sensors. Conduct initial testing to ensure proper functionality and data accuracy.

Expected Completion Date: June 20, 2025.



Data Analysis and Adjustments

Milestone: Analyze collected data to optimize irrigation schedules and adjust system settings for peak efficiency.

Expected Completion Date: August 31, 2025.



Ongoing Monitoring and Evaluation

Milestone: Regularly monitor system performance and evaluate the financial and operational impact of the technology.

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



This timeline ensures a structured and systematic approach to project execution, with clear deadlines to track progress and achieve full implementation efficiently.


























	Monitoring2: 



KPI: 15% reduction in water usage within one growing season

Description: This KPI measures the impact of precision irrigation and soil moisture monitoring on water conservation. It tracks the reduction in water consumption by ensuring that irrigation is optimized according to real-time soil moisture data, reducing wasteful over-irrigation.

Measurable Impact: A target reduction of 10-15% in water usage over the first year of implementation is realistic, depending on existing irrigation practices.



KPI: 30% improvement in farm operational efficiency by 1/1/26.

Description: This KPI measures how much time and labor is saved by automating and optimizing various farming operations, such as irrigation, fertilization, and monitoring. The system should streamline workflows and reduce the need for manual intervention, resulting in more efficient use of time and labor.

Measurable Impact: A 20–30% improvement in operational efficiency is expected within the first 6–12 months as a result of automated systems and better decision-making.
	Monitoring3: Monitoring Water Usage Reduction (KPI: 15% reduction in water usage)



Monitoring Method:  

     

      Water Metering: Install smart water meters at key points in the irrigation system to track water usage in real-time. This will allow the system to capture data on the total volume of water used before and after the implementation of the precision irrigation system.



      Soil Moisture Sensors: Use the Sentek soil moisture probes to collect data on soil moisture levels and adjust irrigation schedules accordingly. These sensors provide detailed readings of the soils water content and help prevent over-irrigation.



Tracking the total water reduction usage will be hard to track on a year over year basis due to weather patterns changing but we know we are currently higher application rate then the average for are local Lower Platte NRD acording to their 2023 report as we applied around 10 inches of water compared to the average of 8.3 inches per acre. The best way to track are water usage reduction will be comparing are own data and additionally using the NRD as another source to compare.  



Monitoring Farm Operational Efficiency (KPI: 30% improvement in operational efficiency by 1/1/26)



Monitoring Method:



Farmer Feedback: Regular surveys and interviews with farmers will provide insights into how much operational time has been saved and if labor needs have been reduced. 
	ApplicantName: 


