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City of Cape Canaveral, Center St. drainage
June 13, 2021



~2.53 inches in ~1 hour on June 13, 2021
(About a 5-year storm across 60-minutes)



~2.9 inches in 1 hour on July 8, 2021 
(About a 10-year storm 

over the most intense 30 minutes)



~3.93 inches in 75 minutes on 9/14/22 
(Close to a 50-year event over the most 

intense 60 minutes)
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City of Cape 
Canaveral 

Center St. outfall



Cape Canaveral, Center St. Drainage



Cape Canaveral, Center St. Outfall (September 2021)







Community 
Workshop in 
Cape Canaveral, 
November 2022













Applied Research Goals
• Construct a “smart rain garden” outfitted with hydrologic sensors to 

measure volumetric capture and infiltration
• Utilize high-resolution imagery and LIDAR from drones to develop 

site-level hydrologic models calibrated with field data
• Monitor nutrient dynamics and other contaminants within the rain 

garden over time
• Monitor pollinator and other wildlife utilization of the new urban 

habitat













Well Installations (5/29/24)
• 3 monitoring wells

Figure 1: Well locations

Figure 2: Well 1 installation

Well Number Location

1 NW
2 SW
3 SE

Depth to bottom of pipe 
("refusal") from top (cm)

210
203
181

Distance to water table from 
ground on 5/29/24 (cm)

72
76
61



Water Level Gauges
• Aqua TROLL 200 Data Logger
• Water level, pressure, 

conductivity, temperature
• 15-minute intervals
• Manual uploads
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Location 29-May 30-Aug Net 
Change

Well 1 12.531 16.253 +3.722
Well 2 6.031 6.348 +0.317
Well 3 1.015 2.63 +1.615
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Water Level Gauges
• Aqua TROLL 200 Data Logger
• Water level, pressure, 

conductivity, temperature
• 15-minute intervals
• Manual uploads
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Transpiration of oak trees
Daytime 
 Photosynthesizing
 Water table uptake
 Transpiration

Nighttime
 No transpiration
 Water table recovery

Legend
---- Well 1
---- Well 2
---- Well 3



Soil Moisture Sensor 
Installations (6/13/24)
• 6 sensors per well
• 18 total

Features
• Solar powered
• 5-minute intervals
• Remote uploads

Figure 1: Soil sensor installs at Well 1

Location Well 1 Well 2 Well 3
Port # Depth (cm) Depth (cm) Depth (cm)

1 -50.0 -60.0 -40.5

2 -41.0 -49.0 -33.5

3 -32.0 -38.0 -26.5

4 -23.0 -27.0 -19.5

5 -14.0 -16.0 -12.5

6 -5.0 -5.0 -5.5
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 Record of 
storm 
events

 Spatial 
variability

 Irrigation 
impact



 Ecohydrological function of lower coastal plain 
bioretention cells in South Carolina

 Palazzolo 2013

Infiltration rates

𝒇𝒇 = 𝒅𝒅𝟐𝟐−𝒅𝒅𝟏𝟏
𝒕𝒕𝟐𝟐−𝒕𝒕𝟏𝟏

 
f = infiltration rate (cm/hr),
t1,2 = time of peaks (hr),
d1,2 = depth of soil moisture sensor (cm). 

Calculations



Precipitation Event Start Peak Infiltration Rate (cm/hr)

1 06/19/2024 02:05:00 AM 06/19/2024 03:05:00 AM 36.00

2 06/20/2024 12:50:00 AM 06/20/2024 01:55:00 AM 33.23

3 06/21/2024 12:55:00 AM 06/21/2024 02:05:00 AM 30.86

… … … …

19 08/11/2024 05:25:00 PM 08/11/2024 06:20:00 PM 39.27

20 08/21/2024 12:40:00 PM 08/21/2024 02:15:00 PM 22.74

21 08/30/2024 03:15:00 PM 08/30/2024 04:10:00 PM 39.27

Well 1

Data analysis (in progress…)
 At each well
 Cumulative / composite mean? 



Hurricane Milton






Hurricane Milton






Take Home Messages
1) The rain garden has performed very well during major rain events – 

including Hurricane Milton – since construction was completed in 
April 2024

-Plant survival is at or near 100% currently 

1) We are looking for additional partners to freely utilize the site, 
sensors, and other data for hydrologic monitoring research 

2) Long-term maintenance costs and efficacy over time is one of the big 
questions – i.e., what happens when the “newness” wears off? 



Thank you!
Funding support for this project provided by Florida Sea Grant 
through the Karl Havens Memorial South Atlantic Regional 
Research on Coastal Community Resilience and the National 
Science Foundation CIVIC Innovation Challenge
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