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s, Section 203
i BBF C&SF Flood Resiliency Study for Broward Basins

Project Goals: To develop, evaluate and recommend flood risk management measures and adaptation
strategies to build flood resiliency in the communities served by the C&SF system, now and in the future

Study Objective: Enhance C&SF Project water control structures’ functionality and capacity to reduce flood
damages and improve resiliency caused by inundation and changed conditions within the Study Area over the
50-year period of analysis of 2035-2085

Study using WRDA 1986 Section 203 process to complete an integrated
Flood Resiliency Study and required NEPA documentation for Broward Basins

SFWMD is the Non-Federal Sponsor in partnership and with funding support from
FDEP and Broward County

Study focuses on the primary canals and coastal water control structures in
the managed watersheds that are part of the C&SF project

Leveraging C&SF Flood Resiliency Study (216 Study) Milestones - Reach A
Project management, modeling, and evaluations completed by SFWMD

Consulting services providing technical, policy, modeling, and engineering support
services

Federal assistance from the USACE Jacksonville District

®  Targeting authorization WRDA 2026



.‘ Section 203
C&SF Flood Resiliency Study for Broward Basms

Project Study Area - Managed Basins

* Nine (9) Upstream Inland Managed Watershed Basins

* Seven (7) Primary Canals

* Nine (9) Water Control Structures
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PLAN FORMULATION AND STUDY APPROACH

Where Our Study Ideas Come From:

To build this project study, we pulled together ideas and information from many places,
including:

* The C&SF 216 Study (with an early list of options)

* The South Florida Water Management District’s flood protection evaluations

* The District’s Sea Level Rise and Flood Resiliency Plan

* Broward County’s resiliency planning efforts

* Feedback from the Project Kickoff Meeting

* Comments from the Scoping Meeting and Scoping Letters

We took all these ideas and combined them into an Initial Array of Alternatives — basically, a

set of different options for improving how we manage inland water. Then, we looked closely at
how each option could work.




INITIAL ARRAY OF ALTERNATIVES

~e Alt1 Gravity Conveyance Improvements (Structures and Canals)
. Alt2  Pumps at Structures & Hardening
. Alt3  Removal of Coastal Structures
* Alt4 Relocation of Coastal Structures to the East
. Alt5  Alternatives to Discharging East

. Alt6 Natural & Nature Based Features Only
. Freshwater Wetlands
. Storage Impoundments and Flow Equalization Basins
. Stormwater Parks and Floodplain Expansions
. Infiltration and Groundwater Recharge Components

. Alt7 “Non-Structural” Features Only

. Buy-Outs and Relocations
. Elevating and Dry Floodproofing Structures
. Flood Preparedness Planning and Flood Warning Systems

The “Initial Array of Alternatives” have been evaluated and recombined using the high-performing
project features into a “Final Array of Alternatives” for further consideration.
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Central & Southern Florida Broward Basins Flood Resiliency Study
Section 203 Study Approach

- Section 216 Process
Section 203 Process
Modeling/Data Analysis

Study Goal
To develop, evaluate and recommend flood risk
management measures and adaptation strategies to
build flood resiliency in the communities served by the
C&SF system, now and in the future.

Section 216
Public Involvement

Problems Objectives

The existing C&SF system was not designed to manage the combination of Enhance the C&SF system water control and salinity control structure’s
runoff, storm surge, high tides and a high groundwater table, which is functlonallty and cgpacny to reduce flood_ L:jamag_es_ and improve resiliency
exacerbated by sea level rise, extreme rainfall events and land development caused by inundation and changed conditions within southern Palm Beach,
patterns. Therefore, natural, agricultural and highly-dense urban areas in Broward and Miami Dade counties over 50-year period of analysis from
south Florida are currently experiencing significant flooding and conditions are 2035-2085.

expected to worsen in the future. Enhancements to the existing C&SF
infrastructure are necessary to provide flood protection and water supply to

more than 9 million people. Constraints

» Avoid, minimize and/or mitigate induced flood risk to other areas within
the study area over the period of analysis.
+ Avoid, minimize, and/or mitigate impacts to objectives and authorized

Opportunities benefits of other Federal studies and projects within the study area.

* Manage life safety risk caused by inundation.
» Manage risk to historical and cultural resources.

» Unify coordination and build trust with stakeholders and the public. USACE Risk Informed Planning Guidance (ER 17 05_2_703)




Central & Southern Florida Broward Basins Flood Resiliency Study
Section 203 Study Approach

Section 216 Public Reach A
Involvement Management Measures

®  Primary Water Control Structure
— Primary Canal

C8SF Flood Resfiency Planning
O eacha

0 SPWMD Watershed Boundary
Upstream Watershed from
Coastal Structure
Downstream Watershed From
Coastal Structure
County Boundary

Section 203 Study Area
C&SF Flood Resiliency Section 203 Study
for Broward Basins

Structural Management Measures:

Expanding canal cross sections

Raising canal banks

Adding gates

Moving existing gates

Adding pump stations

Upgrading existing pump stations
Constructing flood barriers

Hardening structures

Removing coastal water control structures
Relocating coastal water control structures
Creating inter-basin transfers

Creating well injection sites

Nature-based Management Measures:

Enhancing floodplain restoration
Freshwater wetlands
Rain gardens

Non-structural Management Measures:

House raising
Flood proofing
Floodplain management

- Section 216 Process
Section 203 Process
Modeling/Data Analysis

Section 203
Study
(Reach A)
Plan
Formulation



, Central & Southern Florida Broward Basins Flood Resiliency Study
Y  Plan Formulation B section 216 Process Modeling/Data Analysis

Section 203 Process Where We Are Now
Section 203
Plan Formulation
¢ . _
Structural Management if::::)l':ael;ﬁ:; Refine if:::::;e;ﬁ:; Comb.ine
NS Complet Management Alternatives &
: ompleteness Measures Completeness Optimize

* Gravity Conveyance Efficiency Efficiency

Improvements
¢ Pumps at Structures and o o

Hardening Quantitative Quantitative
* Removal of Coastal Structures am.j/ or anfd/or
* Relocation of Coastal Qualltat'we Qualltat!ve

Structures Analysis Analysis

* Alternatives to Discharging

East *

Nature-based Management

Measures:

¢ Shoreline Protection/
Restoration of Floodways

* Surface Storage

* Wetland Creation

Final Array of Alternatives to Consider:
Planning Guidance Notebook and December 2024
USACE ASP

Non-structural Management
Measures:

* Flood-proofing Buildings

* Flood Warning System

* Buy-out Buildings

* Elevating Buildings

* Updating Land Use Regulations

10

The NED Plan will be determined in final array.
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Initial Array Screening Analysis - Alternatives 1 through 5
Modeling Results

Central & Southern Florida System
Flood Resiliency Study (Section 203) for Broward Basins

Walter Wilcox, P.E.
Bureau Chief, Water Resources Systems Modeling
South Florida Water Management District



INITIAL ARRAY OF ALTERNATIVES

Informed by management measures collected from several
previous studies and presented in public engagement and kickoff
meeting (included at the December 2024 Scoping Meeting):

e Alt1 Gravity Conveyance Improvements (Structures and Canals)
e Alt2 Pumps at Structures & Hardening

« Alt3 Removal of Coastal Structures

e Alt4 Relocation of Coastal Structures (to the East)

* Alt5 Alternatives to Discharging East on Peak

e Alt6 Natural & Nature-Based Only

e Alt7 Non-structural Only




PROBABILITY EVENTS:
EVALUATION OF COMPOUND FLOODING

The total water level (i.e., compound flooding)
due to multiple flood sources, including rainfall
runoff, groundwater and coastal forcings will be
simulated.
Hydrologic & Hydraulic model simulations
include an array of rainfall and coastal return
frequency events. Sea level change is included
in the coastal water level data & run in parallel
for sea level scenarios.
For the Initial Array evaluation, the following
conditions were examined:

2-year Surge, 25-year Rainfall for

Intermediate SLC (2S25Rl)

20-year Surge, 25-year Rainfall for

Intermediate SLC (20S25Rl)

20-year Surge, 25-year Rainfall for

High SLC (20S25RH)

Coastal water level

Rainfall return

Return Period period
(CHS data) (NOAA Atlas14)

2-year 5-year
2-year 10-year
10-year 10-year
2-year 25-year
20-year 25-year
2-year 100-year
100-year 100-year
2-year 500-year




» Several ways of examining & summarizing
modeling data are available

» For the Initial Array evaluation, these include: vl Ty E ‘I.":. 3 .
* Maximum Canal Profiles | M4 A
* Depth Difference Maps ﬁﬂ ?!% ;it_-
e Structural Performance (Stages + Flows) - sl OB B e

» Many other ways of evaluating results will be
employed in future formulation steps

lllll

S-37A Flow Comparison 800¢ InitAlts_20Si C-14_POMPANO Profile - Max WS at Each Cross Section
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ALT1-
MITIGATION
MEASURES &
FINDINGS

Increase gate sizes
Increase number of gates
Improve canal conveyance

Hardening of tidal structures

PAL'M| B EACHECOUN|T,

HHn'sBorRoM
S CANAL

Legend

—— Primary Canal

[ Watershed Boundary
Limited or Localized
Improvement
Demonstrates Regional
Improvement
Downstream Area
C&SF Flood Resiliency
Planning Reach A

=%! County Boundary




ALT 1 - EXAMPLE RESULTS

InitAlts_20Si HILLSBORO Profile - Max WS at Each Cross Section
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G-56, HW

20825P85H.AS0Int sy In Some Cases, Increased Gravity
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ALT 2 -
MITIGATION
MEASURES &
FINDINGS

Add forward pumps

Improve canal conveyance
Hardening of tidal structures
Extensive pre-storm

drawdown operations

Legend

—— Primary Canal

[ Watershed Boundary
Limited or Localized
Improvement
Demonstrates Regional
Improvement
Downstream Area
C&SF Flood Resiliency
Planning Reach A

=%! County Boundary
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Pumping can Lower Peak Stages in the

. BBF ALT 2 - EXAMPLE RESULTS Upstream Watershed with Only Small Stage

Changes Downstream
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Structure|iteration_1 iteration_2 iteration_3 iteration_4 iteration_5 iteration_6 iteration_7
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EXAMPLE

ALT3

Removal of
Coastal
Structures
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ALT 3 -
MITIGATION
MEASURES &
FINDINGS

Removal of coastal
structures

Can allow flood getaway in
some cases, but can also
allow surge inland
Removes the ability of the
system to maintain water
supply levels and avoid
saltwater intrusion
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In Extreme Cases, Removal of Coastal
Structure can Allow Downstream Water to
Reach Upstream Watershed
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ALT 4 -
MITIGATION
MEASURES &
FINDINGS

Relocation of coastal
structures

Relatively effective in lower
lying watershed

Illustrates synergy with future
potential coastal watershed
studies
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Relocating Coastal Structure can
Reduce Stages to the East
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ALTERNATIVES TO
DISCHARGING
EAST

L-36
N,

A & LWDD L-30
1
i I
- } i >
5 ! §
! g
I I g
GULF OF Q’ I -
MEXICO J'L-JG 12wl L) =
oy G 3
LOCATION MAP ] LWDD L-38 h g S
' / =
; o &
i l—--——------— i
I - 1}
I 4§
: L
WCA 2A y ] :
/
¢ 1 j// /
‘/ e.g. rgute water to 1{' Boca Raton
e Sitel jmpoundment : (
. \
559 HILLSBORO CANAL "
1
T "l
PALM BEACH CO g |
=l = Sl & : HILLSBORG CANAL |%%
i o, il N E
I I
1 el e - -o’ /;,’
] - Storaae / D . A I ,‘l
1 il |
s " e LI |
388 I 1 |
l— -l ————— -l l‘
)

Canals / Streams  Structures
Hillsboro Canal Watersheds

Spillway
2 - ] 4 Ms

29

— Prmary
Seconcary 3 Cutven N 0 ' 2
M Pump v QL. . ; : 1 ) e
0 Vvair H 06 1 2 3 4 5 womesn June 2020




ALT 5 -
MITIGATION
MEASURES &
FINDINGS

Inter-basin transfer

Divert water between basins
Divert water to local storage
Divert water to regional
storage

Local improvements evident
and some measures carried
forward
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ALT 5 — EXAMPLE RESULTS

While Local Storage Features Were
Utilized, Effects Across the Basin Were
Not as Significant as in Some Other

Max| Depth FWOPI 20525R85i - ALTS 20525R85i (C-11 W) Legend
200000 4
198000 4
196000
ne N <-0.5(32ac)
. B <-0.25 (1126 ac)
' B <-0.05 (1167 ac)
3 No Change (38651 ac)
194000 _ =3 <0.1(291 a)
. 3 <0.3 (242 ac)
. <05 (26 ac)
| 3 <1.0 (6 ac)
152000 D T . . =3 <15 (0 ac)
= | . <2.0 (0 ac)
e g \ B <4.0 (0 ac)
—— ' 9 PR | : 3 <6.0(0 ac)
130000 ., ¢ : | :
T ! S
m 4
.=k H
L i1
188000 4 N -
L
- -~k
186000 L T

258000 260000 262000 264000 266000 268000 270000 272000
x

235000

230000

225000

220000

Max Depth FWOPI - ALTS

<-0.5 (1584 ac)
<-0.25 (2 ac)
<-0.05 (32 ac)
No Change (53702 ac)
<0.1 (939 ac)
<0.3 (400 ac)
<0.5 (35 ac)
<1.0 (5 ac)
<1.5 (0 ac)
«<2.0 (0 ac)
<4.0 (0 ac)
<6.0 (0 ac)

onpgomononnn

272000 274000 276000 278000 280000 282000 284000 286000
x




H&H MODELING DATA

Study H&H Modeling Data can be Accesses at:

ftp://ftppub.sfwmd.gov/pub/lbrion/BrowardBasinsFloodResiliency/2025_04_29_ Public_Meeting/H&H_Data

NOTE:

Due to current computer system security protocols, simply accessing the above SFWMD ftp link will likely NOT work. To

successfully access and eventually view/open the files, please follow the following steps:

1. Be sure to be connected to the internet. This is required.

2. Copy the ftp link, and

3. Paste itin the address bar of your file/directory browser
(e.g., Windows Explorer/File Explorer in Windows or Finder in MacOS),

NOT into a web/internet browser (e.g., Microsoft Edge or Safari or Google Chrome).
This step provides the user the ability to navigate through the directory structure
and list of files available at the SFWMD ftp site. Please DO NOT preview or double-
click on individualfiles at this point.

4. Copy the specific directories and/or files of interest into your LOCAL directory/
folder/machine. This is the downloading step of the procedure that may take a
considerable amount of time depending on the size of the directories and/or files
and speed of your internet connect.

5. View or open the LOCAL copy of the files by double-clicking on them.
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INITIAL ARRAY OF ALTERNATIVES

Informed by management measures collected from several
previous studies and presented in public engagement and kickoff
meeting (included at the December 2024 Scoping Meeting):

* Alt1 Gravity Conveyance Improvements (Structures and Canals)
e Alt2 Pumps at Structures & Hardening

 Alt3 Removal of Coastal Structures

* Alt4 Relocation of Coastal Structures (to the East)

* Alt5 Alternatives to Discharging East on Peak

e Alt6 Natural & Nature-Based Only

e Alt7 Non-structural Only




Nature-Based Feature
Designed, engineered, and constructed to mimic natural
features

EXAMPLE
Nature Based Feature

Nature-Based Features Under Consideration

* Increase surface storage to attenuate runoff, with
associated environmental benefits

* Create wetlands and restore natural areas

* Develop stormwater parks and flexible-use spaces

* Convert land into lakes and/or detention/retention
ponds

Additional Nature-Based Features Considerations

* Integrate with structural or nonstructural measures to
further reduce flood risks

« Improve sustainability, resilience, and cost- Acme Basin B
effectiveness while providing co-benefits such as
better habitat, improved water quality, and 35
recreational opportunities




Screening Analysis conducted for the Nature Based Features
tied to primary system within the Managed Basins and with
associated stormwater / flood risk management goals

MANAGED
BASINS

Hillsboro Canal Basin

Pompano Canal Basin
C-14 West Basin
C-14 East Basin
C-13 West Basin
C-12 West Basin

North New River
Canal West Basin

C-11 West Basin
C-11 East Basin

Legend

—— Primary Canal

Reach A

Coastal Structure

Coastal Structure
County Boundary

® Primary Water Control Structure

| C&SF Flood Resiliency Planning

[ SFWMD Watershed Boundary
Upstream Watershed from

Downstream Watershed From

Section 203 Study Area

C&SF Flood Resiliency Section 203 Study

for Broward Basins

57 s

: Rescha.sprx Layout Nome: C5S

36



§97>" X IDENTIFYING SUITABLE LOCATIONS FOR NATURE BASED STORAGE
-1 = S FEATURES UTILIZING SPATIAL ANALYSIS TOOLS

i Consistent with Project Objectives identify land suitable for stormwater storage
that would improve the flood control performance of the primary system and
have associated environmental benefits

e Size of parcel > 10 acres (limited real estate availability) e Consideration of T&E species habitat
e Parcelsize relative to total size of watershed (and not e Consideration of engineering/construction factors,

necessarily most critical storage needs) including but not limited to:

* Ground elevation relative to normal and peak canal
e Distanceto primary and secondary canals stages
o o * Existing and future Seasonal High-Water Table

e Suitability of existing land use and development for

conversion to a feature e Suitable for gravity or pumped inflow

* Feasibility of connectionto a canal

e Consideration of known HTRW (Hazardous, Toxic, and .
. . * Earthwork requirements

Radioactive Waste)

* Constructability and costs

e Consideration of known cultural and historical resource o Caeief e




SCREENING FOR SUITABLE NATURE BASED FEATURES

First Screen Second Screen Third Screen Fourth Screen
Parcel Greater than 10 Acres Parcel Makes up 0.15% of Manual Interpretation of Parcel Does Not Include
and Within 2 Miles of SFWMD Total Watershed Area + Parcels for Nature Based Known Contaminated Sites and
Primary Canal or ROW Appropriate Land Use TYDe Feature Engineering ConS|derat|ons

Legend . ] y | Legend j YF ] 3 | Legend 4 4] | Legend

o Primary Water Control b ; o Primary Water Control i e e | |  Primary Water Control o e o8 Fuitary. Wates Control
Structure ] | © structure N e Shucture B s s i
Parcels Greater Than 10 B | Parcel Makes Up on 0.15% B Manual Interpretation of oo Kot oo

| ™= Acres & Within 2 Miles of | | = of Total Watershed Area & = | Parcels for Nature = Ml | ™ sites and Engineering

Primary Canal ) 3 Appropriate Land Use Type 1 3 Based Feature : 3 Considerations

— Upstream Watershed from e z  Upstream Watershed from s f: f gomrﬁggﬁa;zz’::re b % £ — Upstream Watershed
Coastal Structure 5 { B Coastal Structure g watershed TR 0] { from Coastal Structure
Downstream Watershed AN ! — Downstream Watershed T e - e &3 Dowisireain Watersned

i ! “F I - e i Fi I
From Coastal Structure HS2oTON 2| From Coastal Structure o Coastal Stuctiire o Hillsboropar. 1 00 Coasial SIrictire

ICTIAWES Tt

@ﬂ@m’ﬁﬁ'
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Clustering of Parcels that Cover At Least 1% Of The Watershed

0
3T BB Nature Based Sites Identified For Further Evaluation
' (o)

Parcels Have a Potential Connection with Primary and Secondary Systems

SCREENING FOR SUITABLE NATURE BASED FEATURES

* Agricultural Site
*  Private Ownership
* Approximately 718

acres or 1.12 square .
miles

*  No known HTRW but
soils likely to contain .

Agrichemicals

Hillsboro Feature North New River Feature
Hillsboro Canal Basin North New River Canal
West Basin
* Adjacent to Hillsboro * Adjacent to North New
Canal (Primary Canal) River Canal (Primary
Canal)

Park/Recreation Area
Public Ownership

Approximately 669
acres or 1.05 square
miles

Some portions of the
site may not be
suitable for project
features

Recommendation

Advance sites into the Final Array of Alternatives for further evaluation

Legend

Primary Water Control

Structure

Parcels Advanced For

Further Evaluation

Upstream Watershed

from Coastal Structure

&

i
HIUISBORO) L
QRCANALS (G56)

b - ]
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INITIAL ARRAY OF ALTERNATIVES

Informed by management measures collected from several
previous studies and presented in public engagement and kickoff
meeting (included at the December 2024 Scoping Meeting):

* Alt1 Gravity Conveyance Improvements (Structures and Canals)
e Alt2 Pumps at Structures & Hardening

 Alt3 Removal of Coastal Structures

* Alt4 Relocation of Coastal Structures (to the East)

* Alt5 Alternatives to Discharging East on Peak

e Alt6 Natural & Nature-Based Only

e Alt7 Non-structural Only




€ Low Moderate

@ High

P&G Evaluation Criteria (USACE)

Warning Systems)*

Measure
Management Measure Carried
Effectiveness | Acceptability | Completeness | Efficiency | Forward
i tial mmercial
Elevate residential and commercia V] /] Ves
structures
Dry floodproof commercial structures, 0 Q
where appropriate Q Yes
Residential dry-floodproofing not recommended in
USACE guidance.
Structure Relocation or Acquisition Q Q 6 No
Non-Physical Measures (I.E., Flood
, ‘ X 9 o Q | ves

*Non-physical measures such as evacuation plans, flood emergency preparation, floodplain mapping, land use regulations,
risk communication, zoning, and flood insurance are part of existing conditions.




Management Measures

Alternative
Formulation

1)
2)

3)

Elevate existing structures within the study area to
address changing conditions or

Dry floodproof existing structures within the study area
to address changing conditions and

Implement a flood warning system with real-time flood
forecasting.

Alternative 7a

1)
2)

3)

Elevate existing structures within the study area
vulnerable to residual risk or

Dry floodproof existing structures within the study area
vulnerable to residual risk and

Implement a flood warning system with real-time flood
forecasting

Alternative 7b




. Estimated Number of Buildings
Alternative .
Formulation Basins Impacted
(Inundation >0.1 feet)
C-11 East 13,000 to 18,000
_ C-11 West 14,000 to 21,000
Alternative
7a C-13 West 8,500 to 14,000
Non- C-14 West 16,000 to 26,000
StrUCtIUVa| Hillsboro Canal 21,000 to 29,000
On
y North New River 6,000 to 10,000
Pompano Canal 700 to 1,500

Estimated number of buildings based on high SLR condition in future year of 2085.

Estimated number of structures based on compound frequency events at the 30, 110, and 430 year.




April 29, 2025
Public Meeting

Draft Final Array of Alternatives

Central & Southern Florida System
Flood Resiliency Study (Section 203) for Broward Basins

Walter Wilcox, PE Katie Mcngf:)u'n
Bureau Chief, Water Resources Systems Modeling NEPA Specialist
South Florida Water Management District South Florida Water Management District Consultant



, Central & Southern Florida Broward Basins Flood Resiliency Study
Y  Plan Formulation B section 216 Process Modeling/Data Analysis

Section 203 Process Where We Are Now
Section 203
Plan Formulation
¢ . _
Structural Management if::::)l':ael;ﬁ:; Refine if:::::;e;ﬁ:; Comb.ine
NS Complet Management Alternatives &
: ompleteness Measures Completeness Optimize

* Gravity Conveyance Efficiency Efficiency

Improvements
¢ Pumps at Structures and o o

Hardening Quantitative Quantitative
* Removal of Coastal Structures am.j/ or anfd/or
* Relocation of Coastal Qualltat'we Qualltat!ve

Structures Analysis Analysis

* Alternatives to Discharging

East *

Nature-based Management

Measures:

¢ Shoreline Protection/
Restoration of Floodways

* Surface Storage

* Wetland Creation

Final Array of Alternatives to Consider:
Planning Guidance Notebook and December 2024
USACE ASP

Non-structural Management
Measures:

* Flood-proofing Buildings

* Flood Warning System

* Buy-out Buildings

* Elevating Buildings

* Updating Land Use Regulations

46

The NED Plan will be determined in final array.




A Central & Southern Florida Broward Basins Flood Resiliency Study
BBF' Study Objectives - Initial Array of Alternatives

. A

East on Peak

Shoreline Protection-Restoration

The alternative is consistent with N The alternative provides and
The a 5 the existing federal laws, authorities, and 1?;;22:3;:::::? The alternative alleviates the accounts for all features,
Management Initial Array of study abjectives. P sand does not include and realizes the specified problems and achieves the investments, and actions to Carry Forward to
. local or regional preferences for opportunities atthe least cost oppartunities realize the planned effects, :
Measures Alternatives solutions or political expediency Hl including actions by others Final Array
Alternative 1
Gravity Conveyance Gravity Conveyance Q 0
Improvements Improvements (Canals and
Structures)
Pumps at Structures and e tiue
; Pumps at Structures &
Hardening p
Hardening
Alternative 3
Removal of Coastal Structures Removal of Coastal
Structures
Alternative 4
Relocation of Coastal Structures Relocation of Coastal
Structures (to the East)
Alternative 5
Alternatives to Discharging East Alternatives to Discharging

of Floodways Alternative 6

Natural & Nature Based 0
Surface Storage
Only

Wetland Creation
Flood-proofing Buildings

Flood Warning System
Alternative 7a

ekl Non-Structural Only

QO 00000
Q 000
Q O 0000

Elevating Buildings
Updating Land Use Regulation
Flood-proofing Buildings

Flood i t
Eod WA g sYStem Alternative 7b
Buy-out Buildings Monstructural for Residual
Risk

QO O 0000

<

S

Elevating Buildings
Updating Land Use Regulations

@ uikely Partially €29 Notlikely



SUMMARY OF FINAL ARRAY ALTERNATIVES

Alternatives proposed in the Final Array:
e Alternatives - A, B, C; will be compared to No Action (Future Without Project)
* Eachincreasing in complexity or level of intervention (and associated cost).
* Alternatives focus on improvements to the inland watersheds; targeted coastal
watershed modifications may be considered when optimizing the selected plan
Infrastructure modifications proposed in Final Array:
* Tidal gate structure improvements
* Hardening, Capacity (Gravity or Pump)
* Changes to pre-storm operation levels
* Primary C&SF Canal Conveyance Capacity improvements
— Channel improvements to improve areas of constricted flow; not intended to
represent large-scale, uniform canal expansion or widening

— Bridges and/or culvert enhancements to address significant constrictions
» Storage & Nature Based Features

* Secondary Structures - changes to pre-storm operation




ALTERNATIVEA

SEWMD.

Legend
[T} New Gated Spillway (Existing Spillway
Capacity) and Site Hardening

o New Gated Spillway (Increased Spillway
Capacity) and Site Hardening

o New Forward Pump Station (New/Increased
Pumping Capacity) and Site Hardening

[0 Hardening of Existing Structure and/or Site

° Culvert Conveyance Improvement

Central & South Florida Resiliency Flood Study
Final Array Mitigation Model - Alternative A

st gow/secboncy

ALTERNATIVEB

SEWMD

Legend

u New Gated Spillway (Existing Spillway
Capacity) and Site Hardening

1y New Gated Spillway (Increased Spilway
Capacity) and Site Hardening
New Forward Pump Station (New/

©* Increased Pumping Capacity) and Site
Hardening

D Hardening of Existing Structure and/or
Site

& culvert Conveyance Improvement
+++ Canal Conveyance Improvement
[T Storage Area

County Boundary

Central & South Florida Resiliency Flood Study
Final Array Mitigation Model - Alternative B

LTRIAC S SueASectiondD3IC 5 HoodReshenceStdy, Aramutves 2or</LD8C» Lavout armes CBSF Food Redlence Prgect Abamutve 8- Fd Ay

ALTERNATIVEC

SEWMD

Legend
New Gated Spillway (Existing
U Spillway Capacity) and Site
Hardening

New Gated Spillway (Increased
I Spillway Capacity) and Site
Hardening

New Forward Pump Station (New/
©* Increased Pumping Capacity) and
Site Hardening

. Bridge Conveyance Improvement
a Culvert Conveyance Improvement
++» Canal Conveyance Improvement
| Storage Area
County Boundary

Central & South Florida Resiliency Flood Study
Final Array Mitigation Model - Alternative C




SUMMARY OF PROPOSED FINAL ARRAY ALTERNATIVES

. Project Type Alternatives
Project Type :)etaial ’ A B C
G-56 (5 20 ft) - Hillsboro ooy A(? Ai(nggtf)t)- e
S-37A (4 x 25 ft) - C-14 East, S-37B (2 x 35 ft) - C-14 West, ’
G-57 (2 x 21 ft) - Pompano,
Gates G-57 (2 x 14 ft) - Pompano, G-57 (2 x 21 ft) - Pompano, S-36 (2 X 25 ft) - C-13 West
5-36 (2 x 25 ft) - C-13 West S-33 (2 x 20 ft) - C-12 West, ’
G-54 (5 16 ft) - NNR West 5-33(2x2011) - C-12 West,
G-54 (5 x 16 ft) - NNR West
G-56 (1000 cfs) -Hillsboro,
S-37A (1200 cfs) - C-14 East,
orimar S-37A (1200 Cfs) - C-14 East, 222’? Efig?:?s():]jsc))-; reash 657 (300 cfs) - Pompano,
y Pump S-33 (510 cfs) - C-12 West, ’ 5-36 (600 cfs) - C-13 West,
Structure . S-33 (510 cfs) - C-12 West,
Modification S-13 (add'l 160 cfs) - C-11 East S-13 (add'l 540 cfs) - C-11 East S-33 (700 cfs) - C-12 West,
G-54 (800 cfs) - NNR West,
S-13 (add'l 960 cfs) - C-11 East
G-56 (Hillsboro), G-56 (Hillsboro), G-56 (Hillsboro),
S-37A (Cypress Creek/C-14), [S-37A (Cypress Creek/C-14), S-37A (Cypress Creek/C-14),
G-57 (Pompano), G-57 (Pompano), G-57 (Pompano),
Hardening [S-36 (C-13 West), S-36 (C-13 West), S-36 (C-13 West),

S-33 (C-12 West),
G-54 (NNR West),
S-13 (C-11 East)

S-33 (C-12 West),
G-54 (NNR West),
S-13 (C-11 East)

S-33 (C-12 West),
G-54 (NNR West),
S-13 (C-11 East)

Note: If not listed, the structure retains its current geometry & capacity in the Alternative




SUMMARY OF PROPOSED FINAL ARRAY ALTERNATIVES

Project Type Project Type Detail A Altelrsnatlves Cc
Hillsboro,
C-14 West,
Hillsboro, C-14 East,
Local Canal C-14 West, C-13 West,
Improvements C-11 West, C-12 West,
) C-11 East NNR,
Primary C&SF Canals C-11 West
C-11 East
G-65 - Pompano Canal,
. Triple culvertu/s of G-57-  [Triple culvert u/s of G-57 - Triple culvert u/s of G-57 -
Culverts/Bridges
Pompano Canal Pompano Canal Pompano Canal
Winkopp Bridge - C-11 West
Storage & Nature Hillsboro,
Based Features NNR West NNR West
Primary Structure Pre-storm z‘)l(lct;ai'g?’lilwg:tmgf'l\fs ~ |Allbasins, all alternatives - [All basins, all alternatives -
Modification Drawdown Westp ’ except C-11 West except C-11 West
fissumed Inflow§ from Pre-storm All basins, all alternatives
Secondary to Primary Drawdown




4 Project

Evaluation of Alternatives

Environmental Quality

(EQ)

Non-monetary effects on ecological,
cultural, and aesthetic resources
including positive and adverse effects
of ecosystem restoration plans.

Accounts

Other Social Effects
(OSE)

Plan effects on social aspects such as
community impacts, health and safety,
displacement, energy, conservation,
and others.




Central & Southern Florida Broward Basins Flood Resiliency Study
Mapping the Table of Effects — Draft for Discussion

Necessary Investments

Study Objective: Enhance C&SF Project In Critical Infrastructure

water control structures’ functionality and
capacity to reduce flood damages and
improve resiliency caused by inundation
and changed conditions within the
Study Area over the 50-year period
of analysis of 2035-2085.

Completeness

Estimated Annual
Damages

Net Income Losses

Effectiveness
Temporary Evacuation
& Relocation

Maximize
Sustainable
Economic
Development

Sustainable Traffic Impacts

Economic

Development Efficiency

Economic Vitality
Effectiveness

Regional Economic
Impacts

Life Safety Risk

Public Safety Effectiveness
Avoid Unwise
Use Of
Floodplains And
Flood Prone

Areas

Population At Risk

Environmental Quality
Floodplains Effectiveness

Recreation

Cultural Resources
Impacts

Protect And
Restore The
Functions Of
Natural
Ecosystems

Healthy And
Resilient
Ecosystems

Effectiveness n
Environmental
Resource Loss

FRM Residual

Community - Risk Distribution
Equity Effectivenecss Across Affected

Communities

Maintains
Integrity Across
Sub Basins
Watershed

Approach Acceptability

Project
Implementability

Federal Objective
Guiding Principle
P&G Account
Evaluation Criteria
Effect Combinations

Tentatively

Selected
Plan
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Flooding: Sources and Impacts

Understanding Coastal and Inland Compounding Effects

Stormwater Flooding

Flooding from Canals 506D ’
*

Groundwater Flooding

lidal Flooding

Shoreline Erosion

a 2
i 5 Storm Surge

Less Frequent More Frequent

@ ® &

Storm Surge Flooding from Tidal Flooding ine Erosion

5 Canals . Intrusion Flooding Flooding 3

. . s . . - M

. - H H - - .

. . . .
porary O ppil Higher than Movement of Elevated Excess rain Loss of

rise in ocean of canal banks normal tides salty water groundwater that cannot be sediment, rocks,
water levels from heavy rains which can occur into freshwater tables absorbed into or vegetation
from coastal without storm aquifers the soil or drain along shoreline
storms such as conditions effectively

hurricanes

Added height
and energy for
water driven by
wind and other
factors

Sea level rise and future extreme
rainfall will increase the frequency
and impact for all sources of flooding

Total Water Level

v

Sea Level Rise

Stormwater Runoff




A Central & Southern Florida
& Broward Basins Flood Resiliency Study

USACE/SFWMD Flood Risk Management Studies

C&SF Flood Resiliency Study

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 C&SF Flood Resiliency

Improve the C&SF Project and Studies (section 203/ 216/ Other)

enhance SEFL Communities' *  Single Purpose: focus on Flood
Risk Management (rainfall

quallty of life and economies driven discharges, limited by SLR)
> Focus on coastal salinity and

other highly vulnerable
regional C&SF structures to
build flood resilience and other
comprehensive benefits
4 Planning Reaches
3 Counties
> 5 Million Population
> 1,100 Square Miles

'90!"‘1




a Central & Southern Florida
3= Broward Basins Flood Resiliency Study

A 4 Area shown

oreeng C&SF Flood Resilience: i
: 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
g= ° FDEM/FEMA Hazard Mitigation

B> - Resilient Florida Grant

e Support from Miami Dade County

All WMS Structures

Planning Reach C - Miami River Basins

* CA&SF Flood Resiliency Study — Section 216 ; A
Authorization — Final VTAM Approval R iy U .

- Feasibility Study - Target WRDA28 or WRDA30 P

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




Resiliency Initiatives Coordination
Integrating Inland and Coastal Flood Mitigation Strategies

Water Control

Districts and USACE

Municipalities
Projects

Counties
Studies/
Projects

Regional
Studies/. Climate
ProJECLS Compacts

Other Partners

POTENTIAL MEASURES TO IMPROVE RESILIENCE AND SUSTAINABILITY
Graphic modified from https://ewn.el.erdc.dren.mil/nnbf/other/5_ERDC-NNBF_Brochure.pdf

NNBF
ELEVATED
FLOCO WG BULDING - VEGETATED FEATURES
& EVACUATION 2o DRAINAGE .
: ) STORMWATER - OYSTER & CORAL REEFS
RELOCATION, TREATMENT IMPROVEMENTS - MARITIME FORESTS BREAKWATERS
‘ACOUI:SITION AREA | _ RESERVOR LEVEE/ " NNBF _GROINS
CANAL FLOODWALL, SHORELINE ,& o} BEACH & DUNE
n ) e ; STABILIZATION, o Sy - _RESTORATION
18 ‘ SN
g0 i T = M " PR s
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2025

Project Data Ul Modeling

Pt Collection Sc0p.|ng Initial Array of
Meeting Alternatives

Project Schedule

Targeting June 2026 - Deliver Corrected Final Feasibility Report
& Environmental Impact Statement to ASA Civil Works

October 2024 November 2024 January 2025 March 2025

Analysis
Initial Array of
Alternatives

April 2025

Identification
Final Array
of Alternatives

2026
August 2025 November 2025 February 2026

Identification of Publish DRAFT Technical & Cost Certification

Recommended Integrated FS/EIS Policy Reviews !
Plan in Fed Reg 30% Design Plans

May 2026

Publish FINAL
Integrated FS/EIS
in Fed Reg

June 2026

Submit to
ASA for WRDA
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Public Comment Period

Central & Southern Florida System
Flood Resiliency Study (Section 203) for Broward Basins

Matthew J. Morrison
Chief Policy Advisor
South Florida Water Management District



Email: resiliency@sfwmd.gov

Comments due no later than Wednesday May 14, 2025



mailto:resiliency@sfwmd.gov
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