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Follow the Drop Program Summary
3rwater LLC was created in 2017 to develop climate change adaptation technologies that support water security and resiliency.
Follow the Drop is the first mobile application tool created by 3Rwater. The overarching goal behind the Follow the Drop educational
program is to bridge 21st century water resiliency practices to the classroom. By doing so, we aim to lay the foundation of knowledge
for youth to develop critical-thinking skills and solution-based actions that meet water security goals of today and the future using a
design-thinking process. The water security goals are aimed to increase the total amount of freshwater available to sustain local
and regional communities and enhance resiliency in the event of a disaster. The targeted water security goals apply the following
framework:
Reduce: Water conservation practices
Reuse: Increasing the (re)use of recycled water and greywater
Recharge: Supporting groundwater resources by getting stormwater into the ground

Background
The Follow the Drop program initially received funding from the Hawaii Community Foundation and from the State of Hawaii
Department of Land and Natural Resources Water Security Advisory Group to develop version 1.0 of the Follow the Drop
mobile application and accompanying twelve lesson plans. The City and County of Honolulu later provided additional support to
expand the program. Although it is envisioned that the Follow the Drop program will eventually include all three of these water security
goals and be available for a wide-range of age groups, stormwater capture and recharge were selected as the initial focal point for
the mobile application and lesson plans. The Follow the Drop mobile application and curriculum were initially piloted with 5th graders in
five schools in 2018. The schools received teacher trainings, in-class instruction and facilitation of the Follow the Drop lesson plans. The
pilot schools included: Waikiki, Ka'ewai, Ka'ohao, Sunset Elementary and Hokulani Elementary schools. Ka’ewai, Ka’ohao and Hokulani
also received rain gardens as an outcome for this initial pilot project. In addition, a professional development workshop was held in
2018 for twenty participants, where the Follow the Drop curriculum and mobile app license were taught and distributed.
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Follow the Drop – Design Thinking Process
The Design Thinking Process is a real-world tool meant to support professionals in planning, problem solving and design. The design
thinking process is meant to be dynamic and allow solutions to be adaptive. It is used to find innovative and efficient solutions to
the problem at hand by building understanding of the mechanisms of systems that surrounds it. In the Follow the Drop Program, this
process is used to come up with solutions to water and stormwater management issues. Throughout the Follow the Drop curriculum
students use the design thinking process to learn about the impacts of stormwater runoff and learn about green infrastructure such as a
rain garden and/or a rain catchment to address these issues.

Follow the Drop – Stormwater Curriculum
The Follow the Drop - Stormwater curriculum uses the school campus as a mini-watershed. Where does water come from? Where does the
water go? What is stormwater? How might this impact the watershed? Where are the opportunities to close-the-loop and recharge or
capture stormwater on site? The curriculum’s framework uses a design-thinking process to engage students in real-world critical thinking
to learn about issues relating to water security. Specifically for stormwater, students learn how to identify (grey) stormwater infrastructure
features and those that could become “opportunities” to implement green infrastructure best management systems (such as rain gardens
and rain catchment) to capture, recharge or (re)use the stormwater onsite. The curriculum has been designed to meet a variety of
standards, including Next Generation Science Standards (NGSS), International Technology Education Association (ITEA) Standards, and
Common Core Math (CCSS.MATH.CONTENT), and is divided into 11 lessons with supporting activities.
Lesson 1 - The Design Thinking Process
Lesson 2 - Water Cycle and Watersheds
Lesson 3 - Water infrastructure
Lesson 4 - Water Infrastructure: Vulnerabilities and Resiliency
Lesson 5 - Examining Stormwater & Sources of Pollution
Lesson 6 - Identifying Stormwater Infrastructure
Lesson 7 - Introduction to Green Infrastructure
Lesson 8 - Introduction to the Follow the Drop App
Lesson 9 - Follow the Drop Data Analysis
Lesson 10 - Design Charrette
Lesson 11 - Rain Garden Design
Lesson 12 - Funding your Rain Garden
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Follow the Drop - Mobile Application
The Follow the Drop app, introduced in lesson 7 and 8, serves as an educational tool for users to identify opportunities to capture and/or
recharge stormwater. The Follow the Drop mobile application (app) was initially developed so that it can be used as a data collection and
analysis decision tool. The app allows the learners to identify and collect “opportunity” data points around their respective campuses and
homes, compare annual stormwater runoff volumes from each of these identified opportunities and then importantly, compare these
opportunities for the potential to reduce the stormwater runoff volumes by implementing a rain garden or rainwater catchment system.
The embedded data analysis within the app allows for the data points to be collected, analyzed and congregated for comparison, which
can then be used as a decision-making tool to identify and prioritize potential projects, offering real-world critical-thinking skills.
All of the data points collected include photos, icons with descriptions for the user to select from to help identify the stormwater
infrastructure “opportunities." The photo taken from the user generates a geolocation for that opportunity, which is used for further
analysis. For Hawaii based locations, the GPS reference point connect to the annual rainfall for that location since the Hawaii Rainfall Atlas
data is embedded in the app. For locations outside of Hawaii or for those who want to understand how much stormwater could be
collected for any given the storm event, the user can also manually input the rainfall for their location. The geolocation is also used to
connect to Google maps where the user is directed to identify and draw the “drainage area” for that opportunity using the polygon
measuring tool embedded in app. To determine the drainage area, the user will be prompted to identify and trace the area where water
drains towards the opportunity identified (for example a section of roof or parking lot). This area along with the rainfall information is then
recorded in the app, which generates the stormwater volume (calculation embedded in the app). After the drainage area has been
measured by the user and the rainfall data has been verified, the app user can see how much stormwater volume is generated at that
location (shown as a bar graph). Multiple data points can be collected and analyzed in this way and then compared. Next, the user is
directed to input which type and size of a green infrastructure best management practice (rain garden or rain catchment) they want to
implement, and a second bar graph then shows the estimated stormwater runoff reduction (calculation is embedded in the app).
To compare and view all the data collected, the user can go to the app’s summary page to view the opportunities collected in three
different view windows: list, map and chart. In the chart window the user can view the opportunity data that has been collected and
stormwater runoff calculated. There are options to sort and rank the data results by feature type, stormwater volume, as well as compare
stormwater reduction between opportunity types when green infrastructure is applied.

Rain Garden Installation

Impact

After all the data points have been collected, analyzed and mapped using the
Follow the Drop app, as part of the curriculum, the faculty and students identify
the best location for implementing a rain garden to capture or recharge
stormwater at this location. It is envisioned that materials and equipment to build
the rain garden be covered by fundraising or through grant support, however as
part of the educational experience, students and the community help to
implement the rain garden design. Ideally the rain garden is designed such that
it could have continued use for project-based learning opportunities after its
installation.

We hope that through our existing and new partnerships, the Follow the Drop
program will have a far-reaching impact statewide throughout Hawai`i’s schools
and beyond! Moreover, following the success of the Follow the Drop program, we hope that the other Freshwater Initiative goals of Conservation
and Reuse could be added to the program to further the education and importantly
help to enable communities to meet the water security goals for Hawai`i by 2030.
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