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Introduction

• Hello, we are the STEMNetic Force – The coral reef warriors.

• Coral reefs are vital ecosystems, supporting 25% of all marine life 
and protecting coastlines. Unfortunately, they are rapidly 
disappearing due to rising ocean temperatures and nutrientless 
water.

• Today, we'll share how our team worked together to develop an 
innovative solution that can help save coral reefs.

LEAH
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Presentation Notes
Team Member Leah (Introduction): 23s
TOGETHER: Hello, we are the STEMNetic Force – The coral reef warriors. 
 
LEAH - We are excited to present our innovation project, Reef Guard. Coral reefs are vital ecosystems, supporting 25% of all marine life and protecting coastlines. Unfortunately, they are rapidly disappearing due to rising ocean temperatures and nutrientless water.
Today, we'll share how our team worked together to develop an innovative solution that can help save coral reefs. 




Problem Identification

• Our team chose to address the issue of coral bleaching, which poses 
severe risks to marine biodiversity, fisheries, and coastal 
communities. caused by warm, nutrientless water.

• Coral bleaching devastates ecosystems and economies that rely on 
healthy reefs because without the reefs, a quarter of all marine life 
lose their home. 

• Refer to Binder Section 2 for more details and next slide for charts.
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Our team chose to address the issue of coral bleaching, which poses severe risks to marine biodiversity, fisheries, and coastal communities. caused by warm, nutrientless water.
Coral bleaching devastates ecosystems and economies that rely on healthy reefs because without the reefs, a quarter of all marine life lose their home. 
 




Problem Identification
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Research Overview

• We started identifying the root 
causes of coral bleaching. Through 
interviews with marine biologists and 
extensive research, we learned that 
focusing on water quality overall can 
significantly improve coral health.

• Refer to Binder Section 3 for more 
details on our research and experts 
we spoke to.

AARON
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Team Member Aaron  (Research Overview):
We started identifying the root causes of coral bleaching. Then through interviews with marine biologists and extensive research, we learned that focusing on water quality overall can significantly improve coral health. You can refer to 6 in our binder for more details.




Existing Solutions

• Current solutions, like coral 
transplantation and artificial reefs, 
focus on rebuilding ecosystems but fail 
to create sustainable environments for 
coral recovery. This insight led us to 
explore a new approach.

• Introducing Reef Guard!

• Refer to Binder Section 3 for more 
details DANIEL

Presenter Notes
Presentation Notes
Team Member Daniel (Existing Solutions): 
"Current solutions, like coral transplantation and artificial reefs, focus on rebuilding ecosystems but fail to create sustainable environments for coral recovery. This insight led us to explore a new approach."
ALL TOGETHER: The Reef Guard!




Innovation: Reef Guard

• Reef Guard is an innovative system designed to provide coral reefs with 
cool, nutrient-rich water. It filters ocean water, cools it to optimal 
temperatures, and adds essential nutrients before releasing it back to 
the reef.

• Our unique system is designed to deliver cold, nutrient-rich water 
directly to coral reefs. Reef Guard uses a combination of :

– sand filtration
– cooling chambers
– micronutrient injectors to improve water quality and temperature, so that the coral 

can stay cool and keep providing a home for the diverse sea creatures that rely on it.

• The system works autonomously, similarly to an ROV (remotely 
operated vehicle) powered by renewable energy, and can be scaled for 
small or large reef areas.

JONATHAN
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Team Member Jonathan  (Solution Overview):
Our solution is Reef Guard, an innovative system designed to provide coral reefs with cool, nutrient-rich water. It filters ocean water, cools it to optimal temperatures, and adds essential nutrients before releasing it back to the reef."
Our unique system is designed to deliver cold, nutrient-rich water directly to coral reefs. Reef Guard uses a combination of sand filtration, cooling chambers, and micronutrient injectors to improve water quality and temperature, so that the coral can stay cool and keep providing a home for the diverse sea creatures that rely on it.
The system works autonomously, similarly to an ROV (remotely operated vehicle) powered by renewable energy, and can be scaled for small or large reef areas.
The system is powered by solar panels for sustainability but will return to a centralized location to fully recharge which can be charged with wave roller technology that already exists.
 
 




Prototype Description

• Think of Reef Guard like the coral equivalent of Miracle Grow for 
grass. It uses a mist perfectly suited to help coral thrive.
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Team Member Daniel (Prototype Description):
 
Think of Reef Guard like the coral equivalent of grass’s Miracle Grow. Like the grass equivalent, it uses a mist perfectly suited to help coral thrive!




Process & Research

• Our iteration process focused on understanding how water cooling 
efficiency, nutrient distribution, and system durability will help.

• To develop the Reef Guard, we conducted interviews with marine 
biologists, researched coral ecosystems, and analyzed existing 
technologies. We discovered that addressing water quality directly 
can significantly improve coral resilience to bleaching.

• This iterative process improved Reef Guard's functionality.

• Refer to Binder Section 4 for more details.

BOWEN, AIDEN
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Team Member Bowen (Testing the Prototype):
During our iteration process, we focused on water cooling efficiency, nutrient distribution, and system durability. For example, we calibrated the cooling chamber to consistently maintain water temperatures suitable for coral recovery." 
Team Member Aiden (Research Process):
"To develop the Reef Guard, we conducted interviews with marine biologists, researched coral ecosystems, and analyzed existing technologies. We discovered that addressing water quality directly can significantly improve coral resilience to bleaching."




Feedback & Iteration

• We learned that a strong coral reef will keep the sea creatures that rely on it 
healthy!

• We shared our idea with environmental experts and received valuable 
feedback. One suggestion was to incorporate real-time data monitoring for 
researchers, which we included in our final design. This iterative process 
allowed us to improve Reef Guard's functionality.

• From talking to the N.O.A.A and marine biologists from Miami, we created 
the initial Reef Guard design, Using more expert feedback from ecologists 
like Brian Beck, we improved Reef Guard’s design, and were able to make it 
even more effective and user-friendly.

• Refer to Binder Section 4 for more details.

Auriel
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	And we learned that a strong coral reef will keep the sea creatures that rely on it healthy!
 
We shared our idea with environmental experts and received valuable feedback. One suggestion was to incorporate real-time data monitoring for researchers, which we included in our final design. This iterative process allowed us to improve Reef Guard's functionality.
 
From talking to the N.O.A.A and marine biologists from Miami, we created the initial Reef Guard design, Using more expert feedback from ecologists like Brian Beck, we improved Reef Guard’s design, and were able to make it even more effective and user-friendly."  Details are in our binder.




Our Subject Matter Expert 
Interviews

1. Kellie (Marine Conservationist from Miami)
Kellie is a marine conservationist based in Miami. Her expertise includes marine biology, environmental protection, and conservation 
efforts aimed at preserving marine ecosystems. As part of this project, she shared insights related to marine environments, conservation 
strategies, and specific challenges facing marine life, particularly in the Miami area. Her input was valuable for understanding the broader 
context of environmental protection.

2. Jackson Martinez (Ecologist from Ripley’s Aquarium)
Jackson Martinez is an ecologist working at Ripley’s Aquarium. His focus was on the study of ecosystems, wildlife, and the 
interrelationships between organisms in various habitats. His work at Ripley’s Aquarium provided knowledge about aquatic species, their 
behavior, and the conservation of marine life. Jackson's expertise contributed to our team’s understanding of the ecological balance of 
aquatic systems, as well as the educational and outreach efforts in conservation within aquariums.

3. FLL Conference (October)
STEMNETIC FORCE attended the First Lego League (FLL) Conference in October. The conference was an opportunity to network, 
learn, and discuss various projects with others involved in STEM and robotics. The participants included educators, students, 
professionals, and experts in fields ranging from technology to environmental science. This event served as a platform for receiving 
feedback and advice from individuals working on similar projects.

4. Various Judges (Project Feedback)
We also spoke with various judges who evaluated our project. Their feedback was crucial in refining and improving our project. Judges 
provided insights on project effectiveness, innovation, and real-world application, helping guide the development of ideas and ensuring 
alignment with the broader objectives of the competition.

5. Brian Beck (NOAA)
Brian Beck is affiliated with the NOAA (National Oceanic and Atmospheric Administration). Brian Beck's role at NOAA involved 
working on marine research, climate studies, and environmental monitoring. His expertise contributed to our project by providing 
authoritative knowledge and data regarding marine ecosystems, conservation efforts, and environmental policies.



Feedback & Iteration
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Reef Guard V1 - Regional
Reef Guard V2 – Provincial



Implementation

• Reef Guard can be deployed in 
coral hotspots globally, starting 
with high-priority areas like the 
Great Barrier Reef, where we will 
partner with conservation 
organizations and government to 
fund and manage the 
deployment.

• It will also be placed in out-of-
water coral nurseries to enhance 
coral growth and tank 
maintenance. Zarita
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Team Member Zarita (Implementation Plan):
There are 2 main ways we can implement Reef Guard successfully. The first would be to deploy it in coral hotspots globally, starting with high-priority areas like the Great Barrier Reef. We would partner with conservation organizations and governments to fund and manage the deployments.
The second is to place the Reef Guard within out of water coral nurseries. Reef Guard would be put into tanks where corals are being grown and help keep the corals healthy and the tanks clean. Cleaning the tanks typically takes a lot of effort and  this solution alleviates another difficult hurdle. Meaning that more corals can be grown and planted on the reef.
 




Impact and Future Vision

• Reef Guard will help restore coral health, 
protect marine biodiversity, and support 
millions of people who depend on reefs 
for their livelihood. Our innovation 
bridges the gap between ecological 
restoration and sustainable technology.

• Our vision for Reef Guard includes 
deploying it in coral hotspots globally 
and integrating it with educational 
programs to raise awareness about reef 
conservation. We believe Reef Guard can 
make a meaningful impact on the future 
of our oceans.

Aiden
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Team Member Aiden (Impact):
"Reef Guard will help restore coral health, protect marine biodiversity, and support millions of people who depend on reefs for their livelihood. Our innovation bridges the gap between ecological restoration and sustainable technology."
 
 
Team Member Aiden (Future Vision):
"Our vision for Reef Guard includes deploying it in coral hotspots globally and integrating it with educational programs to raise awareness about reef conservation. We believe Reef Guard can make a meaningful impact on the future of our oceans."
 




Core Values & Teamwork

• Our team embodied FLL Core Values throughout this 
project. Each member contributed ideas and worked 
collaboratively to overcome challenges.

• Refer to Binder Section 8 for more details on various 
roles and responsibilities of the team 

• Visit our website

Leah

Our website:
https://www.stemminds.com/fll-challenge-team-67818/
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Team Member Leah (Team Collaboration):
"Our team embodied the FLL Core Values throughout this project. Each member contributed ideas and worked collaboratively to solve challenges, like improving the durability of our prototype."




Core Values & Teamwork



Core 
Values & 
Teamwork

FLL Roles Responsibility Assigned To: 

Primary 

 

Secondary (Backup) 

   

Project Manager Zarita Kyla 

Robot Technician 1 Bowen Aiden 

Robot Technician 2 Jonathan Daniel 

Robot Support 1 Aiden  

Robot Support 2 Daniel  

Project Research 
Lead 

Kyla  Zarita 

Project Marketing Leah Auriel 

Project Product 
Development 

Jonathan Kyla 

Core Values Lead Auriel Aaron 

Core Value Support Lucas Nathan 

 



Closing

• Thank you for giving us the opportunity to share Reef Guard.

• Together, we can save our reefs and secure the future of marine 
ecosystems!

Presenter Notes
Presentation Notes
Closing - Bowen, Everyone 
 
Kyla(Wrap-Up):
"Thank you for giving us the opportunity to share Reef Guard. We are proud of our teamwork and innovation, and we believe our solution can make a meaningful difference for our oceans."
All Team Members (Together):
"Together, we can save our reefs and secure the future of marine ecosystems!"
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Cost Analysis for Reef 
Guard Manufacturing
• How Much Will It Cost?

• Materials
–  Marine-Grade Plastic and Metal Components: 

$1,500 per unit
– Sand Filtration System Components: $500 per unit
– Cooling System (e.g., Peltier modules): $800 per 

unit
– Nutrient Injection System: $300 per unit
– Sensors (temperature, nutrient levels): $400 per 

unit
– Solar Panels (renewable energy): $600 per unit
– Miscellaneous Hardware (fasteners, seals, etc.): 

$200 per unit
– Total Material Cost: $4,300 per unit

• Manufacturing Labor
•    Assembly Labor: $500 per unit
•    Quality Control: $200 per unit
•    Total Labor Cost: $700 per unit

Source: We used CHATGPT to help us estimate the costs as 
we don’t have experience as a team to do this on our own.



Cost Analysis for Reef 
Guard Manufacturing
• Overhead Costs

– Factory Overhead (energy, tools, maintenance): $200 
per unit

– Packaging and Shipping Preparation: $100 per unit
– Total Overhead Costs: $300 per unit

– Total Cost per Unit:
– Material Costs: $4,300
– Labor Costs: $700
– Overhead Costs: $300
– Total Manufacturing Cost: $5,300 per unit

• Additional Considerations:
– Economies of Scale: Larger batches can reduce costs 

by up to 20%.
– Prototype vs. Mass Production: Prototypes are more 

expensive.
– Customization: Optional features may increase costs 

by 10–20%.
– Regional Variations: Costs vary based on 

manufacturing location.

Source: We used CHATGPT to help us estimate the costs as we 
don’t have experience as a team to do this on our own.
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