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South Florida Water Management District

 Created in 1949, oldest and largest of the state's 
five water management districts

Majority of structures used for flood control 
operations today were built in the 1950s and 1960s

 16 counties from Orlando to the Florida Keys 

 Serves a population of ~9 million residents

MISSION: To safeguard and restore South Florida's water 
resources and ecosystems, protect our communities from 

flooding, and meet the region's water needs while connecting 
with the public and stakeholders.



Central and Southern Florida Project 



 On average the flood control system moves more than 
20-million-acre feet of water each year.

 More than 2,175 miles of canals

 More than 2,130 miles of levees/berms

 More than 915 water control structures

 More than 620 project culverts

 90 pump stations

 Approx. 3,537 hydrological monitoring stations at 
more than 687 flow sites, including 201 rain gauges 
and 22 weather stations.

 Every year new capital projects add more 
infrastructure:
• Comprehensive Everglades Restoration Plan
• Northern Everglades and Estuaries Protection Plan
• Dispersed Water Storage
• Restoration Strategies
• Resiliency

South Florida Water Management District Today



Structure Inspection Program
Aging Infrastructure & O&M 

 Structures inspected every 5 to 7 year
 Overall inspection rating provides infrastructure condition



Recognizing Changed Conditions

Only area 
assumed to 
be urban

POPULATION GROWTH

*Estimate taken from BEBER 2017 publication 
(Median SFWMD boundaries)



Changed Conditions: Sea Level Rise
Coastal Structure Gate Overtop

Saltwater moving inland, bypassing the top 
of the gate of the salinity coastal structure during a High 

Tide event in 2019.

Tailwater

Headwater
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direction






https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/

Monitoring Changing Conditions – Water and Climate Resilience Metrics

https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/


2024 Wet Season Tools & Innovations
Engagement with Local Partners for 
Data Crowdsourcing, Flood Sensors 

Installation and Radar Data Collection

South Florida Flood Information Resource
www.sfwmd.gov/FloodResource

Document the Flood Survey  
sfwmd.gov/FloodingApp

Who to Contact  
https://apps.sfwmd.gov/WAB/LocalContactViewer/ind

ex.html

http://www.sfwmd.gov/FloodResource
https://sfresiliency-sfwmdgis.hub.arcgis.comhttps/sfresiliency-sfwmdgis.hub.arcgis.com/feedback/surveys/b31b1ad9d7de46e2a5259f75833de373/explore/feedback/surveys/b31b1ad9d7de46e2a5259f75833de373/explore
https://apps.sfwmd.gov/WAB/LocalContactViewer/index.html
https://apps.sfwmd.gov/WAB/LocalContactViewer/index.html


Flood observations are 
limited in rural areas 

Location Flood Reports Observation Type

Hollywood 29 Flood Report & ICEYE

Ft. Lauderdale 5 Flood Report & ICEYE

Dania Beach 3 Flood Report & ICEYE

Oakland Park 3 Flood Report & ICEYE

South Florida June Heavy Rainfall



Flood Protection Level of Service Program

 SFWMD’s strategy for assessing the impacts of 
land development and changing climate on flood 
control infrastructure

 Evaluate current and future flood risks 
to communities in South Florida
 Performance metrics: canal stages, discharge capacity, 

overland flood inundation and duration

 Considers rainfall, groundwater levels, tides, storm 
surge and sea level: compound flooding analysis

 Regional Basin-wide integrated H&H modeling

 Support decision making on prioritizing 
infrastructure investments

https://www.sfwmd.gov/our-work/flood-protection-level-service
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Examples of Flood Mitigation Solutions

C-4 Emergency 
Detention Basin
(increase basin 
storage)

Flap Gate (enhance 
basin connectivity & 
backflow prevention)

Convertible Flood Barrier 
(harden infrastructure)

S-26 Forward pump 
(maintain basin discharge)

New Pump StationSpillway

Seawall (protect 
against surge)

Raised Canal Banks C-4 
Floodwall (conveyance)

Green Infrastructure / 
Nature Base Features

https://ago-item-storage.s3.us-east-1.amazonaws.com/514b65fbac8c4fa4b07b0afe361cacbd/Themed_Webinar_3._February_24_2021_Greenways_and_Blueways_Slides.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHkaCXVzLWVhc3QtMSJHMEUCIQDgYsU3mxFEx3bxIOclRh5PNuK4ayT5gAGPZeH4T9N3QQIgHf9IceCPKHgyxUK6eg9QKRDcHL6X1IYbLZ9MZnq4B1wqtAMIIhAAGgw2MDQ3NTgxMDI2NjUiDC0YU6yHdXSF9HcQ%2FCqRA4PQZ4Ci02MDj2toicXT9rekhKZvx%2F7ViEG3px8ZK%2BxWjlWTiwoXuoIC7hr33CSm46CsCAdzf5RW%2B7LFvME9UC%2Fp1IJfHg%2Blze3bxYrOb5EAt%2FtDjRLrSbfzLnx1pz7TQEVl27HeU2DdsGmwBfPv%2FBoDG5%2FvBP3vvdX4HkIus85dBD6Av08uQBYhkHHg2%2F6Ya0vc5ahRvqHPjUgcG0XXTCmg53F%2BH0e%2B%2B6C83IruandnqFyNEXMNoXr5uTMh9WXlK8DwB8fshM08TxcFB4vMlwTRI2L4Xd6CDNHBf%2FTYg2Qz89hq3YX9UmtaJwbxypUgQuukF7O9IqosL5gRNYJUHR7mi6UuzBfsTQH0uRtaKQHb2AwgDFP2%2BZ53jlJNO3UuJdISFNEMCHE5gYhUveyhMIBKbgDuBuaMKe6R4RXcrDy9qQdHlERr1makeBbOLnPX61lyGaHWNj8Pj4v6wGxAogNJKhFrROYF464LyUHHoWCF6os2m%2FYjVRLL9wBQOiSJTGz3zFkjdw9SDiHEAjxUEqvaMKK6toUGOusBci%2BXo5st20Dph47MfzEzku64sHRtFORVXKa2Pu46bZfkOtm%2F%2BPY9hEgOhw8cXLz3BjPuoyFJ2ePh5BSXvS3uUsYEPatAIRizvJv6s1PxfPTz3V1WdYhQIeP4WNzxAjZSIw5PshyxN%2FLhmb0boIQC88Qph%2FDq2qA4b%2FnlIk3BNdjgkNto534l87e2uu4HlG5wpShrWIO0OG76Ds5Stvf%2B04eKWp5dgXLkHOBpERscXDpSuhhg%2BBJcYXZwWwmmC0mGu2ak5Y9SEoesQT07LnkgCcd%2FhpwLHmVUOfBJTPSGEhdpTUHtk%2FlDrb0DDw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20210526T020528Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAYZTTEKKEQ5E5MUPO%2F20210526%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=b670da070206beedf50deda7a48ed03b32c8c27c7d3416e1b9c3f21619a225f2


District Resiliency Planning

Reducing the risks of 
flooding, sea level rise 

and other climate 
impacts on water 

resources and increasing 
community and 

ecosystem resiliency in 
South Florida



“Always Ready Bill” Establishin  
the Program and 380.093, F.S.

           Senate Bill 1954/2021 & 
             House Bill 7019/2021 

                Unanimously passed i
                       both chambers.

Florida Flood 
Hub for Applied 

Science

Comprehensive 
Statewide Data 

Set and 
Assessment

Regional 
Resilience 

Entities
(RRE)

RF Grant 
Program 
(Planning 
Grants)

Statewide 
Flooding and 

Sea Level Rise 
Resilience Plan

FDEP Resilient  Florida

Slide Courtesy: Eddy Bouza, Resilient Florida Program Director, FDEP

New in 2023: WMDs support to local government adaptation planning and the Florida Flood 
Hub for Applied Research and Innovation and FDEP in data creation and collection, 
modeling, and the implementation of statewide standards.



• Incentivize public infrastructure projects (flood risk 
reduction)

• Incentivize projects that mitigate risk to one or 
more lifelines (critical infrastructure)

• Incentivize projects that incorporate nature-based 
solutions

• Shared responsibilities, community capability  and 
partnership

• Innovative Solutions & Future Conditions

FEMA/FDEM BRIC, HMA, HMGP Programs



 Reduce flood risk and increase 
flood resiliency in high-risk 
urban watersheds in southeast 
Florida, while looking to 
enhance the overall benefits of 
the multipurpose C&SF Project

 Enhance SEFL Communities' 

 Ongoing study phase: Future 
Without Scenarios – Flood 
Vulnerabilities & Total Benefits

 Upcoming C&SF 
Comprehensive Study

Project AreaStudy Area

17

C&SF Flood Resiliency Studies



C&SF Studies: Integrated Path Forward
Planning Reach A - Broward County Basins
• Section 203 Feasibility Study – Target WRDA 26
• Funding support from FDEP and Broward County 

Planning Reach B - C-7, C-8, C-9 Basins
• FEMA Building Resilient Infrastructure and Communities (BRIC)
• Resilient Florida Grant Funding Available
• Funding support from  Miami Dade County

Planning Reach C – Miami River Basins
• C&SF Flood Resiliency Study – Section 216 Authorization – 

Seeking Budget
• Feasibility Study - Target WRDA 28 

Planning Reach D - South Dade Basins
• CS&F Comprehensive Study or future planning studies

Reach A 
(Section 203)

Reach C 
(Section 216)

Reach D
(Future 
Authorization)

Reach B 
(FEMA BRIC  &
DEP Resilient Florida)



Reach B: C-7 C-8 C-9 Basins Resiliency

Basin-wide strategy to reduce flood risks due to sea-
level rise and extreme rainfall; protect water resources
 Integration of green and gray infrastructure

 Existing coastal structure enhancements/replacements

 Restore original discharge capacity of the coastal structures 
by adding forward pump stations

 Increase the basin’s flood protection level of service in 
collaboration with project partners

 Nature based solutions including living shorelines and 
temporary stormwater retention areas for extreme events

FDEP Resilient Florida & FDEM/FEMA BRIC: $178M in Grant 
Awards (Pending Final Agreements Execution)



C-9 Basin Resiliency
• FDEM/FEMA BRIC Award: $50M (25%/75% cost share 

agreement under Phase I final negotiation)
• S-29 Gated Structure enhancements

• Raising elevations of the control structure, gate 
enhancements, corrosion resistance, a new hardened and 
elevated control building

• S-29 Forward Pump Station
• Green Infrastructure/NBS

• Enhancement of Pickwick Lake stormwater detention
• Living Shoreline
• Enhanced Storage with absorption media
• Connecting the lake with C-9 Canal via inflow/outflow 

water control (culvert) structures
• Secondary Canal Enhancements and Elevation to Six Canal 

Banks – Miami Dade County
• Sluice Gates with Green Walls – South Broward Drainage 

District

Photo: S-29 Structure (Looking Downstream)
Source: 9/20/2023 SIP Report

Pickwick 
Lake

S-29 
Structure



C-8 Basin Resiliency

• FDEM/FEMA BRIC Award: $50M (25%/75% cost 
share agreement under Phase I final negotiation)

• FDEP Resilient Florida Grant Award: $28.1M 
(50%/50% cost share agreement under final 
negotiation)

• Project Components 
• S-28 structure replacement, forward pump 

station, tie back levee/ salinity barrier
• Green infrastructure - living shoreline, 

temporary stormwater detention area at 
Miami Shores Country Club

• Secondary Canal Enhancements and Elevation 
to Six Canal Banks

Photo: Upstream of S-28 Structure



C-7 Basin Resiliency

• FDEM/FEMA BRIC Award: $50M (25%/75% cost share 
agreement under Phase I final negotiation)

• Project Components 
• S-27 Gated Structure enhancements

• Raising elevations of the control structure, gate 
enhancements, corrosion resistance, a new hardened 
and elevated control building

• S-27 Forward Pump Station
• Green Infrastructure/NBS

• Enhancement of stormwater detention area at W.H. 
Turner School Property

• Living Shoreline
• Connecting the stormwater detention area with C-7 

Canal via inflow/outflow structures Photo: Aerial View of S-27 Structure 
(Looking Upstream)

W. H. Turner 
School

S-27 
Structur
e



Resiliency Initiatives Coordination
Integrating Inland and Coastal Flood Mitigation Strategies

Counties Studies/ 
Projects

Water Control 
Districts and 

Municipalities 
Projects

USACE Studies/ 
Projects

Regional Climate 
Compacts Other Partners

Structural – Non-Structural – Nature-Base Solutions



Carolina Maran, Ph.D., P.E.,
cmaran@sfwmd.gov 

Chief of District Resiliency
South Florida Water Management District

www.sfwmd.gov/resiliency 

THANKS FOR YOUR ATTENTION

mailto:cmaran@sfwmd.gov
http://www.sfwmd.gov/resiliency
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