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Welcome

Moderator:  Nicole Cortez
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Housekeeping

Q&A Session
If you’re participating in person – please fill out Section 5 at the Technical 

Question / Public Comment Card and give to a meeting attendant

If you’re participating via Zoom – use the Q&A function to submit a written 
question or use the Raise Hand feature

If you’re participating via Phone:
*9 Raises Hand

*6 Mutes/Unmutes
Moderator:  Nicole Cortez
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Housekeeping

Public Comments
If you’re participating in person – please fill out Section 6 at the 

Technical Question / Public Comment Card and give to a 
meeting attendant

If you’re participating via Zoom – use the Raise Hand feature

If you’re participating via Phone:
*9 Raises Hand

*6 Mutes/Unmutes Moderator:  Nicole Cortez
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1. Welcome and Opening Remarks

John P. Mitnik, P.E.
Assistant Executive Director and Chief Engineer
South Florida Water Management District 
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Carolina Maran, Ph.D., P.E.
District Resiliency Officer
South Florida Water Management District 

2. WORKSHOP GOALS AND 
FLOOD RESILIENCY 

PLANNING INTRODUCTION
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Hongying Zhao, Ph.D., P.E.
Hydrology and Hydraulics Bureau
South Florida Water Management District 

3. FLOOD PROTECTION 
LEVEL OF SERVICE (FPLOS) 
ADAPTATION PLANNING AND 

FLOOD DAMAGE COST 
ESTIMATES
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Flood Protection Level of Service Program   

How we ensure that our flood control assets are up to the 
task considering development, land use change, SLR and 
climate change 

 Assess level of flood protection throughout the 16-counties of 
the SFWMD – relative to design 

 Identify at-risk structures and needed improvements to 
operations, canal conveyance or structures 

 Provide a formal process to initiate retrofit and adaptation 
efforts for future infrastructure improvements and/or 
modification of regulatory criteria 

 Incorporate resilient design standards and constructions 

 Coordinated with SFWMD Operations, local government 
entities, drainage districts and other agencies with flood control 
or related responsibility

Presenter: Hongying Zhao
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Three Phases of the FPLOS Program   

Phase 1

Assessment

Phase 1

Assessment

• Focus on Flood Control Assets in Primary system
• Identify flood vulnerable assets and regions

Phase 2

Mitigation and 
Adaptation 
Planning

Phase 2

Mitigation and 
Adaptation 
Planning

• Focus on Primary, Secondary and Tertiary systems
• Collaboratively identify projects, operations or 

regulations to meet flood control needs

Phase 3

Implementation

Phase 3

Implementation

• Design, permit and build identified projects to achieve 
resilient flood protection goals, integrated into the Sea 
Level and Flood Resiliency Plan

Presenter: Hongying Zhao
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Current Status of FPOLS Program
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FPLOS Phase I

 C111-Model Land-
L31NS

 C2-C3W-C5-C6

 Upper Kissimmee Basin

 Palm Beach County

C8/C9 Phase II

Atlas Update
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FY2023 Planned study

 Two Phase I projects

 C7 Phase II

 Atlas Update

Presenter: Hongying Zhao
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C8/C9 FPLOS Adaptation and Mitigation Study 

1. Stakeholders/partners engagement

2. H&H assessment

3. Economic assessment

• Flood damage reduction estimate

• Mitigation strategy cost estimate

• Cost/Benefit estimate

4. Adaptation planning 

5. Workshop to present the results

work in progress, subject to change
Presenter: Hongying Zhao
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SFWMD-FIAT Application in C8/C9 FPLOS Adaptation 
and Mitigation Study 

 Estimate the expected annual damage

 What liability or risk is the system  exposed to –
due to action or inaction ?

 What is the cost/benefit ratio for different 
mitigation strategies

 Provide strong support in selecting the best 
cause of action

Presenter: Hongying Zhao
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SFWMD-FIAT Application in C8/C9 FPLOS 
Adaptation and Mitigation Study 

Preliminary M2A (regional level strategy)

 S28 and S29 forward pumps

 Gate improvement

 Tieback levees

 500 ac-ft distributed storage

 Canal improvement

work in progress, subject to change S29 Structure

S28 Structure

Forward pump
Presenter: Hongying Zhao
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SFWMD-FIAT Application in C8/C9 FPLOS 
Adaptation and Mitigation Study 

work in progress, subject to change

Flood Depth Reduction Map
Flood Risk/Damage Reduction 

Comparison

Presenter: Hongying Zhao
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FIAT-SFWMD Application in C8/C9 FPLOS 
Adaptation and Mitigation Study 

EAD assessment for different mitigation 
strategies using SFWMD-FIAT Tool

Cost estimate 

Cost/benefit analysis

 Adaptation planning

 Final comprehensive plan

work in progress, subject to change

Example of an adaptation pathway map (Deltares)

Presenter: Hongying Zhao



16

Other Applications

 C-7 basin

 Future FPLOS adaptation planning and 
mitigation study in other regions

Presenter: Hongying Zhao
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Claire Jeuken, Ph.D.
Senior Consultant and Researcher Nature-Based Solutions
Deltares USA

4. Collaborations, 
Partnerships and 

Engagement



Preparing for the future

18
Presenter: Claire Jeuken



Drivers of flood risk 

Presenter: Claire Jeuken



What is the system response?
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Levee Pump Drainage

Flood-
proofing

Buyouts Elevation

Nature-Based 
Solutions

Presenter: Claire Jeuken



Modeling needs to be better, easier and faster

21
Presenter: Claire Jeuken



Deltares and U.S. Agencies on Coasts and Flood Risk

22

Office of Naval 
Research

Model capability to enable naval 
operations in the coastal zone

U.S. Geological
Survey

Understanding coastal hazards and 
processes using models and data

U.S. Corps of 
Engineers

Development of XBeach & prediction of 
hurricane hazards for the Mississippi, 
NNBF guideline

The Department of 
Homeland Security

Collaborate on the development of a 
community flood resilience support 
system (CFRSS) 

SFWMD, Broward and Miami 
Dade County Alameda Flood 
Control District, San Francisco 
Estuary Institute (SFEI)

Development and application of tools 
and adaptation strategies

NOAA-NWS 

Development of the CHPS, 
operational forecasting system USA, 
at all 13 river Forecast Centers

Massachusetts Water 
Resources Authority

Hydrodynamics and water quality
modeling Massachusetts Bay

Presenter: Claire Jeuken



SFL Government and Deltares: 2015 -present

2021-2022 
FIAT 

desktop

2020-2021 
BRIC 

support

2019-2021
NOAA 
grant 3

2018-2019
FEMA 
grant 2

2016-2017
NOAA 
grant 2

2016-2017 
FEMA 
grant 1

2015 
Delft3D 

@SFWMD

2015-2016
NOAA 
grant 1

2014
MOA 

SFWMD-
RWS
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Development and application of flood risk 
assessment tools and adaptation pathways

Presenter: Claire Jeuken



Adaptation pathways for C7-basin – 2016-2017
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http://dx.doi.org/10.5065/fp9y-ae42

Presenter: Claire Jeuken



Critical infrastructure vulnerability and dependencies

25
Presenter: Claire Jeuken



Identify, quantify and communicate cascading impacts to other critical 
infrastructures and the community. 

Cascading Impact of Critical infrastructure disruptions

Presenter: Claire Jeuken



Cascading Impacts of flooded Critical Infrastructure 2016-2021
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Cifre project website

project storymap

Presenter: Claire Jeuken



Thank you for your attention

www.deltares-usa.us
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Claire.Jeuken@deltares-usa.us per September 1, 2022 Claire.Jeuken@deltares.nl

240-338-6526
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5. Q&A Session 1

If you’re participating in person –
please fill out Section 5 at the 
Technical Question Card and give 
to a meeting attendant

If you’re participating via Zoom –
use the Q&A function to submit a 
written question or use the Raise 
Hand feature

Moderator:  Nicole Cortez

If you’re participating via Phone:
*9 Raises Hand

*6 Mutes/Unmutes
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Frederique de Groen, M.S.
Junior Advisor/Researcher
Deltares

6. Flood Impact Assessment 
Tool and Functions Overview



Contents
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Calculation 
engine: 

Delft-FIAT

Calculation 
engine: 

Delft-FIAT
SFWMD-FIATSFWMD-FIAT Output resultsOutput results

Presenter: Frederique de Groen 



FIAT – Flood Impact Assessment Tool
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RISK / DAMAGE HAZARD EXPOSURE VULNERABILITY

Damage functionsExposure mapsFlood hazard mapsDamage/risk maps

Presenter: Frederique de Groen 
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Flood hazard maps

Damage functions

Exposure maps

Maximum damages

€/#

Damage/risk maps

Presenter: Frederique de Groen 
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4 feet

Depth-damage curve

Damage = max potential damage * damage percent

Maximum potential damage:
$100k

42k     = 100k               *            42%

Presenter: Frederique de Groen 



Contents
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Calculation 
engine: 

Delft-FIAT

Calculation 
engine: 

Delft-FIAT
SFWMD-FIATSFWMD-FIAT Output resultsOutput results

Presenter: Frederique de Groen 



Set up a streamlined system
• Easy to use

• Standardized

All data set up for C-8 and C-9
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Desktop Damage Tool for SFWMD

Presenter: Frederique de Groen 
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Damage/risk maps

User-input flood 
map: event or 
probabilistic

Damage 
function 

databases

Per region

Presenter: Frederique de Groen 



Contents
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Calculation 
engine: 

Delft-FIAT

Calculation 
engine: 

Delft-FIAT
SFWMD-FIATSFWMD-FIAT Output resultsOutput results

Presenter: Frederique de Groen 



Output results
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Tabulated
per object

Aggregated

Spatial

Presenter: Frederique de Groen 



Output CSV

40
Presenter: Frederique de Groen 
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Total damages

RP = 1 year RP=2 year RP = 5 year RP = 10 year RP = 25 year RP = 50 year RP = 100 year RP = 500 year EAD

Global overview ($)Global overview ($)

Road damages

RP = 1 year RP=2 year RP = 5 year … EAD

Damaged roadsDamaged roads

Global overview

Presenter: Frederique de Groen 
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Land use
Damages

RP = 1 year RP=2 year RP = 5 year … EAD

Airports

Cemeteries

Commercial and 
Services

Educational 
Facilities

Golf Course

Zip code
Damages

RP = 1 year RP=2 year RP = 5 year … EAD

135ST-2

135ST-3

135ST-4

135ST-5

135ST-6

135ST-7

Aggregated: 
Sub basin

Aggregated: 
Sub basin

Aggregated:
Land use

Aggregated:
Land use

Aggregated information

Aggregated:
Tax use

Aggregated:
Tax use

Aggregated:
Census Tract
Aggregated:
Census Tract

Aggregated:
Census Block
Aggregated:

Census Block

Aggregated:
Poverty

Aggregated:
Poverty

Presenter: Frederique de Groen 
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Social 
Vulnerability 

Index

Damages

RP = 1 year RP=2 year RP = 5 year … Risk (EAD)

0.00 - 0.25

0.25 - 0.50

0.50 - 0.75

0.75 - 1.00

Grouped: SVIGrouped: SVI

Grouped information

Presenter: Frederique de Groen 



Spatial results
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Presenter: Frederique de Groen 



Thanks for your attention

www.deltares.nl

Frederique.deGroen@deltares.nl

linkedin.com/company/deltares

facebook.com/deltaresNL
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Chris Carlson, M.S.
Lead Geospatial Scientist, IT Geospatial Services
South Florida Water Management District

7. Building Exposure Data 
Sets for Damage Assessment
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Exposure Data SourcesExposure Data Sources

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land 
Use

High Resolution Topo-Bathymetric 
Data

HAZUS Occupancy Types, Damage 
Functions and Depreciated 
Replacement Values

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land 
Use

High Resolution Topo-Bathymetric 
Data

HAZUS Occupancy Types, Damage 
Functions and Depreciated 
Replacement Values

Presenter: Chris Carlson
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SFWMD-FIAT Damage CalculatorSFWMD-FIAT Damage Calculator

• Inundation Depth
• Water Surface elevation $ Total, Detailed 

breakdown, and 
aggregated values $

Presenter: Chris Carlson
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Exposure Data CompilationExposure Data Compilation Presenter: Chris Carlson
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Building DataBuilding Data

 Building Exposure Data Sources:

County Supplied Building Footprints 

 Building Exposure Data Sources:

County Supplied Building Footprints 

Presenter: Chris Carlson
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 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

Building DataBuilding Data

Presenter: Chris Carlson
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 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

HAZUS Occupancy Types, Damage Functions and 
Depreciated Replacement Values

 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

HAZUS Occupancy Types, Damage Functions and 
Depreciated Replacement Values

Building DataBuilding Data

Presenter: Chris Carlson
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 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

HAZUS Occupancy Types, Damage Functions and 
Depreciated Replacement Values

 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

HAZUS Occupancy Types, Damage Functions and 
Depreciated Replacement Values

Building DataBuilding Data

Presenter: Chris Carlson
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 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

High Resolution Topo-Bathymetric Data

HAZUS Occupancy Types, Damage Functions and 
Depreciated Replacement Values

 Building Exposure Data Sources:

County Supplied Building Footprints 

SFWMD Normalized Parcel and Land Use

High Resolution Topo-Bathymetric Data

HAZUS Occupancy Types, Damage Functions and 
Depreciated Replacement Values

Building DataBuilding Data

Presenter: Chris Carlson
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Road DataRoad Data

 Road Exposure Data Sources:

Navteq / HERE Roads

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

 Road Exposure Data Sources:

Navteq / HERE Roads

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

Presenter: Chris Carlson
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Road DataRoad Data

 Road Exposure Data Sources:

Navteq / HERE Roads

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

 Road Exposure Data Sources:

Navteq / HERE Roads

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

Presenter: Chris Carlson
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Road DataRoad Data

 Road Exposure Data Sources:

Navteq / HERE Roads

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

High Resolution Topo-Bathymetric Data

 Road Exposure Data Sources:

Navteq / HERE Roads

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

High Resolution Topo-Bathymetric Data

Presenter: Chris Carlson
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Utility DataUtility Data

 Utility Exposure Data Sources:

SFWMD Normalized Parcel and Land Use

High Resolution Topo-Bathymetric Data

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

 Utility Exposure Data Sources:

SFWMD Normalized Parcel and Land Use

High Resolution Topo-Bathymetric Data

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

Presenter: Chris Carlson
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Utility DataUtility Data

 Building Exposure Data Sources:

SFWMD Normalized Parcel and Land Use

High Resolution Topo-Bathymetric Data

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

 Building Exposure Data Sources:

SFWMD Normalized Parcel and Land Use

High Resolution Topo-Bathymetric Data

HAZUS Occupancy Types, Damage Functions, and Depreciated 
Replacement Values

Presenter: Chris Carlson
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SFWMD Districtwide Elevation MosaicSFWMD Districtwide Elevation Mosaic

 Developed using Esri’s Image 
Management Workflows

 Incorporates best available USGS 3D 
Elevation Program terrestrial and 
NOAA topobathymetric digital elevation 
models (DEMs)

 Developed using Esri’s Image 
Management Workflows

 Incorporates best available USGS 3D 
Elevation Program terrestrial and 
NOAA topobathymetric digital elevation 
models (DEMs)

Presenter: Chris Carlson
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SummarySummary

 Exposure data includes road segments, building and utility footprints, finished floor elevations, primary 
and secondary object types, damage functions, and maximum potential replacement costs.  

 Exposure data includes road segments, building and utility footprints, finished floor elevations, primary 
and secondary object types, damage functions, and maximum potential replacement costs.  

 These data provide a means for us to quantify the cost of 
flooding within the built environment and put a financial value 
on a flood mitigation strategy

 These data provide a means for us to quantify the cost of 
flooding within the built environment and put a financial value 
on a flood mitigation strategy

 Quality of the damage estimation is dependent on the 
combined quality of all input data sets

 Quality of the damage estimation is dependent on the 
combined quality of all input data sets

Presenter: Chris Carlson
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In SummaryIn Summary

 Geospatial data are critical to our ability to evaluate and understand 
how to respond to and mitigate for changed conditions brought on 
by changes in rainfall, ET, groundwater, sea levels, etc. 

 Geospatial data are critical to our ability to evaluate and understand 
how to respond to and mitigate for changed conditions brought on 
by changes in rainfall, ET, groundwater, sea levels, etc. 

• Land Cover

• Building Footprints

• Normalized Parcels

• Structures

• Canals

• Lakes, Impoundments, Reservoirs, 
Stormwater Treatment Areas (STA), Flow 
Equalization Basins (FEB)

• Water Control Units

• Water Control Systems

• Water Control Networks

• Land Surface Elevations

• Predicted / modeled water surface 
elevations

• Etc. 

• https://geo-sfwmd.hub.arcgis.com/

• Land Cover

• Building Footprints

• Normalized Parcels

• Structures

• Canals

• Lakes, Impoundments, Reservoirs, 
Stormwater Treatment Areas (STA), Flow 
Equalization Basins (FEB)

• Water Control Units

• Water Control Systems

• Water Control Networks

• Land Surface Elevations

• Predicted / modeled water surface 
elevations

• Etc. 

• https://geo-sfwmd.hub.arcgis.com/

Presenter: Chris Carlson
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Kathryn Roscoe, Ph.D.,
Senior Researcher
Deltares USA

8. REFLECTIONS:
Lessons Learned and 

Next Steps to Scale it Up



Great 
collaboration 

and open-ness

Great teamwork 
and 

communication

Great 
collaboration 

and open-ness

Timely meetings 
to resolve and 

address 
challenges

Great teamwork 
and 

communication

Detailed and 
insightful 
reviews

Presenter: Kathryn Roscoe 



Tool to create water-
depth TIF file by 

drawing

Develop exposure 
model-building tool 

in Python

Improve the generation and quality of input data

NEXT STEPS…

Training

Develop new functionality

Presenter: Kathryn Roscoe 
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9. Q&A Session 2 

Moderator:  Nicole Cortez

If you’re participating in person –
please fill out Section 5 at the 
Technical Question Card and give 
to a meeting attendant

If you’re participating via Zoom –
use the Q&A function to submit a 
written question or use the Raise 
Hand feature

If you’re participating via Phone:
*9 Raises Hand

*6 Mutes/Unmutes
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Idris Dobbs, M.S.
Senior Economist
U.S. Army Corps of Engineers

10. PARALLEL EFFORTS:
SACS HAZUS Web Mapping 
Application & Measures and 

Cost Library Tool
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69Presenter: Idris Dobbs
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Presenter: Idris Dobbs



71Presenter: Idris Dobbs
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73Presenter: Idris Dobbs



74Presenter: Idris Dobbs



75Presenter: Idris Dobbs



76Presenter: Idris Dobbs
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Presenter: Idris Dobbs



78Presenter: Idris Dobbs



79Presenter: Idris Dobbs



80

Francisco Peña, Ph.D.
Resiliency Project Manager, SFWMD
Courtesy Post-Doc, Florida International University

11. Tool Application: 
Vulnerability Scenarios in the 

Arch Creek Basin for Single and 
Multiple Flood Drivers
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H&H Models to Damage Assessment

Source: Taylor Engineering
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Case Study: Arch Creek Basin

Characteristics Arch Creek Basin

Climate Tropical monsoon

Topography Flat

Precipitation 1570 mm/year

Pluvial High risk

Fluvial Medium risk

Coastal surge High risk

Groundwater High risk

Sea level rise 5-13 mm/year

Flood risk Very high



83

Results Copulas

Quantile isoline for a 100-year return period between 
rainfall and Ocean-side Water Levels at site S29_R and 

S28_T
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Results
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Tool Application

Inland & Coastal Flooding vs Compound Flooding
– Projection: NOAA Int High

– Event: “Most Likely”

– Year: 2070

– GW: 3 feet
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Tool Application

Inland & Coastal Flooding vs Compound Flooding
– Projection: NOAA Int High

– Event: “Most Likely”

– Year: 2070

– GW: 3 feet
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Tool Application

Inland & Coastal Flooding vs Compound Flooding
– Projection: NOAA Int High

– Event: “Most Likely”

– Year: 2070

– GW: 3 feet
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Tool Application

Inland & Coastal Flooding vs Compound Flooding
– Projection: NOAA Int High

– Event: “Most Likely”

– Year: 2070

– GW: 3 feet
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Tool Application

Inland & Coastal Flooding vs Compound Flooding
– Projection: NOAA Int High

– Event: “Most Likely”

– Year: 2070

– GW: 3 feet
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Example #1

Megan

• Elected Official for a city in North Miami

• Concerned coastal property values

• Cares about her constituents

• Planning around election cycles
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Example #1

Megan

• Highest tax base lives within 1
mile shoreline (Coastal centered)

• Projection: IPCC Median Curve

• Water Table: 3 feet

Year

2040

2070

2120
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Example #1

Megan

• Highest tax base lives within 1
mile shoreline (Coastal centered)

• Projection: IPCC Median Curve

• Water Table: 3 feet

Year

2040

2070

2120
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Example #1

Few weeks later…



95

Example #1

Megan

• Projected damage to short term horizons: 2040 scenario
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Example #2

Michael

• Planning Director for a city in North Miami

• Responsible to adapt buildings and roads
to future flood conditions and rising sea
levels

• Seeking grant funding
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Example #2

Michael

• Ensure safe neighborhoods and access to essential services

• Risk averse mindset (NOAA Intermediate High) + long term planning: 2070

55%13% 32%
Probability of 
occurrence
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Example #2

Michael

• Ensure safe neighborhoods and access to essential services

• Risk averse mindset (NOAA Intermediate High) + long term planning: 2070

55%13% 32%
Probability of 
occurrence
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Take Away Messages

SFWMD-FIAT Tool:

 Translates hydrodynamic modeling results into economic risk
assessments

 Supports the selection of advanced H&H models that can produce
more accurate flood risk estimates, while neglecting the dependence of
flood drivers reduces the accuracy of estimations.

 Performs future flood damage cost estimates using multiple flood
elevation/inundation scenarios developed as part of future conditions
modeling efforts

 Helps support recommendations for flood mitigation and adaptation
measures by providing a non-action cost baseline
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0

David Colangelo
Resiliency Grant Manager
South Florida Water Management District 

12. Tool Application: District 
Resiliency Planning and 

Priority Projects: C-8 Basin 
Resiliency FEMA BRIC 

Application



C-8 Basin Information

Population of approx. 270,000 

 19% financially disadvantaged

28 square miles in the northeastern portion 
of Miami Dade County (8 cities/towns)

Fully developed residential/commercial

Critical assets supporting Community 
Lifelines include:

 Fire stations, other emergency operations

 Schools and emergency shelters

 Utilities

 Medical facilities and others

Presenter: Dave Colangelo



S-28 Coastal Structure Information

Main flood control features are 
the C-8 Canal and S-28 
Coastal Structure

S-28 conveys floodwaters by 
gravity to Biscayne Bay

C-8 Canal managed by 
SFWMD

Secondary canals managed by 
Miami-Dade County

S-28

Presenter: Dave Colangelo



Limitations in Operation

Presenter: Dave Colangelo
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Flood Risks in the C-8 Basin - FPLOS PM5

Presenter: Dave Colangelo
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SFWMD FY21 FEMA BRIC Proposal @ C-8 Basin

Replacement of S-28 Structure with a more robust structure and 
elevated components to withstand the impacts of sea level rise and 
climate change 

Installation of a 500 cubic foot per second forward pump station 
adjacent to the S-28 structure to maintain basin discharge levels while 
sea levels rise. 

Construction of a flood barrier tying S-28 Structure to higher ground 
elevations to mitigate the impacts of sea level rise and storm surge.

GOALS: reduce flood risk under sea-level rise, by restoring the structure 
discharge capacity and the basin’s flood level of service to enhancing 

quality of life in the region 
Presenter: Dave Colangelo
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SFWMD FY21 FEMA BRIC Proposal @ C-8 Basin

Enhancement of secondary canal banks to improve flood control 
throughout the basin. 

Construction of a temporary floodwater detention area in a portion of the 
Miami Shores Golf Course near the S-28 Structure to provide temporary 
storage of floodwaters during extreme rainfall events. 

Installation of nature-based features such as living shoreline along the 
C-8 Canal and vegetated flood control berms to enhance flood 
protection.  

GOALS: reduce flood risk under sea-level rise, by restoring the structure 
discharge capacity and the basin’s flood level of service to enhancing 

quality of life in the region 
Presenter: Dave Colangelo



Presenter: Dave Colangelo
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Presenter: Dave Colangelo
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Cost Benefit Analysis: 
Flood Damage Cost Estimate using SFWMD FIAT Tool

Total Cost including O&M = $78M

Total Benefits = $233M

Benefit Cost Ratio = 2.98

Damages calculated using SFWMD-FIAT Tool: Flood Depth Maps – FPLOS 
Model Simulation Results; Exposure Data – SFWMD latest spatial 
databases; Damage functions – USACE IWR for single family residents, 
other RES types, COM, EDU light industrial; FEMA Hazus 4.0 for remaining 
building occupancy types, roads with 100% damage at 0.6ft flood depth

Total Damage RP5 Total Damage RP10 Total Damage RP25 Total Damage RP100 EAD
1,871,247,765$                  2,346,093,611$             3,202,734,771$             4,836,521,207$               534,205,224$         

Total Damage RP5 Total Damage RP10 Total Damage RP25 Total Damage RP100 EAD
1,792,393,968$                  2,278,674,886$             3,104,097,370$             4,702,260,804$               517,269,057$         

Total Damage RP5 Total Damage RP10 Total Damage RP25 Total Damage RP100 EAD
78,853,798$                        67,418,725$                   98,637,401$                   134,260,404$                   16,936,167$            

NO MITIGATION 3FT SLR

MITIGATION 3FT SLR

USD REDUCTION

Presenter: Dave Colangelo
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13. Q&A Session 3

Moderator:  Nicole Cortez

If you’re participating in person –
please fill out Section 5 at the 
Technical Question Card and give 
to a meeting attendant

If you’re participating via Zoom –
use the Q&A function to submit a 
written question or use the Raise 
Hand feature

If you’re participating via Phone:
*9 Raises Hand

*6 Mutes/Unmutes
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14. Public Comments

If you’re participating in person –
please fill out Section 6 at the 

Public Comment Card and give to 
a meeting attendant

If you’re participating via Zoom –
use the Raise Hand feature

If you’re participating via Phone:
*9 Raises Hand

*6 Mutes/Unmutes
Moderator:  Nicole Cortez
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15. Closing Remarks

Carolina Maran, Ph.D., P.E.
District Resiliency Officer
South Florida Water Management District 
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Invitation for Collaboration

 SFWMD partnered with Deltares to enhance and customize the FIAT tool and facilitate its 
use and post-processing of results

 SFWMD leveraged Deltares expertise in building exposure datasets, identifying additional  
sources of data and processing workflows

 SFWMD is committed to continued enhancement of the SFWMD-FIAT to include 
automated exposure data compilation and processing tools

 SFWMD-FIAT tool and the associated manual are available for download (via Deltares
Website) and use as is

 SFWMD will provide existing exposure datasets via e-mail request to resilience@sfwmd.gov
 SFWMD will create and provide new exposure datasets during and in preparation for FPLOS 

Phase II Studies
 Partnerships to further develop automation of exposure data compilation and processing 

tools are welcome

Presenter: Carolina Maran
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Subscribe for District Resiliency Updates
• Sign-up for our updates by visiting https://www.sfwmd.gov/news-events and following these steps:

1 - Click on the “Subscribe for Email” icon
2 - Enter your email address
3 - Select “District Resiliency” under Subscription Topics



Photo by Miami DDA

Thanks for 
participating!

Thanks for 
participating!


