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Workshop Agenda

* Opening Remarks
* C&SF Flood Resiliency

* Background
e Study Overview

e Questions and Answers Session

* Breakout Sessions
* Problems & Opportunities

* Closing Remarks and Next Steps
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Opening Remarks

Carolina Maran, Ph.D., P.E.
District Resiliency Officer

South Florida Water Management District
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Project Overview
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Authority

e Section 216 of the Flood Control Act of 1970 (33 U.S.C. 549a).

* Review existing projects that have significantly changed physical or
economic conditions.

Study Area

* Focus on the highly vulnerable infrastructure that can reduce the
most immediate flood risks

* Lower East Coast — Southern Palm Beach, Broward and Miami-Dade
counties.

Scope

e Evaluate existing flood risk management infrastructure and
recommend Flood Risk Management (FRM) measures and adaptation
strategies to build flood resiliency now and into the future in the
communities served by the C&SF system

* Includes benefits to the other C&SF project purposes in addition to

the FRM benefits.



Central & Southern Florida Project
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/70+yrs Water Management System Jacksonville District
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Managing Water in South Florida c
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Saltwater

Aquifer System

Clay and Rock

Source: Broward County

S : Florida Center fi
Natural Systems P

University of South Florida
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https://etc.usf.edu/clippix/picture/water-cycle-illustration-with-directional-arrows.html
http://www.broward.org/waterresources

C&SF Major Features
and Purposes
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Congressionally-authorized project purposes: : | VO

Flood control
Navigation

Water supply for: - , I ] Beach
Agriculture 2 g '
Municipalities
Industry ‘ ~ o
Everglades National Park Toa
Regional groundwater:control .

L Everglades S8

N >
Salinity control i
b Nationl 'M /
Enhancement of fish and wildlife Ry L %

Recreation '
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Recognizing Changed Conditions

CLIMATE CHANGE

Emerging Trends in Regional Resiliency

Regional Rainfall Tidal Elevations at Coastal Structures
and Sea Level Rise

of szhwater

and the pre

POPULATION GROWTH

0

* Estimate taken from BEBR 2017 publication (Median, SFWMD boundaries)
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Estuarine and Mangrove Inland
tion

Future Extreme Rainfall Change Factors for Flood Resiliency
Planning in South Florida Web Application
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Recognizing Changed Conditions
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Current Limitations in C&SF Operation
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Coastal Structure

- Y 1
=y
/' :
-~ of

Ocean Side =
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reverse flowing over the top of the gate
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—

FPLOS MODELS/TOOLS: M;TW"\. ,

GOAL: FLOOD RESILIENCY PLAN
Reducing the risks of Buikling Resilience and e G,
floodin g sea level rise South Florida Water Resources
and otherclimate
impactson water
resources and
Increasing community
and ecosystem
resiliencyin South
Florida

Water depth map Damage Functions
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Additional Flood Vulnerability Modeling
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Efforts in Southeast Florida

* Traditional FEMA Floodplain Mapping QJ @

* Community Flooding Maps ¢ @ ]

* Broward County Future Conditions Map Series (groundwater, flood) Cb[ﬂ
* Miami Dade County Water Control Map & County Flood Criteria Map @ iy
- NOAA Inundation Maps & NOAA SLOSH Models =1 () 71X

* USACE South Atlantic Coastal Study & Back Bay Studies ?ﬂﬁ @ﬁ

» Recent FEMA Coastal Mapping (=" @

ﬁ —_——
C Y am v,
Flood Drivers: 7777 =2/ Q Scenarios: @ ﬁ

Presen ter: Rainfall Storm Surge Groundwater Current Future Conditions 18
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Leveraging Available Data, Tools and Approaches ,,COrps
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Enhancing Project Alternatives:

* Advance Downstream Analyses:
Compound Flooding in Transition
Zones

* Characterizing Benefits of Nature Base
Solutions

* Integrating Inter-basin Connectivity
and Regional Storage

O A [E]
s

Flood Drivers: 7777 =/ _ =]
Leveraging Rainfall Storm Surge Groundwater

Data, Tools,

Approaches . m
Scenarios:

Current Future Conditions
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Strategic Topics
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BUILDING COMMUNITY RESILIENCE: A COMPREHENSIVE AND
COLLABORATIVE APPROACH

An Effective Resilience-focused Strategy Requires

a Coordinated and Integrated Approach Across

All Levels of the Public and Private Sectors

TRANSPORTATION

HEALTH &
SAFETY

o

/W;‘A\V' -
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Strategic Topics
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C&SF Flood Resiliency (Section 216) Study — One part of an integrated approach

Storm Surge

Flood Protection Dominated
(C&SF216) (Miami-
(NED + Comp Dade Backbay
Benefits) CSRM)
(NED + Comp Integration Themes:

Benefits) - Communication
- Technical consistency

Natural System
(CERP BBSEER,
BCWPA and BBCW)
(NER + Comp
Benefits)
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District’s Flood Protection USACE’s South Atlantic
Level of Service Coastal Study
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! Miami 25
' & Other Watersheds
» [ TAYLOR

1 SLOUGH

Basin Assessment Priority
B 1ion 2015 - 2023)
Moderate (2023 - 2027) r:;:"u
Low (2027 - 2031)
Basin Assessment Status
Completed
Ongoing
Future
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The “6 Steps” of USACE Planning

Step 1 - Identifying problems and opportunities
Step 2 - Inventorying and forecasting conditions

Step 3 - Formulating alternative plans

USACE Feasibility Process sy

Jacksonville District

Evidence
Gathering

Scoping
(1.Problems and
%"&W
I

% %,
0,.0"/0»
s, N
e, \&
)
\
/
. Plan .
NREREREEEIN  Stakeholder E o Evidence
ormuiation §
(6:Selection) Involvement : Gathering
(3.Formulation)

* Objectives and Constraints g:‘f::r‘;:g
* Measures \ 7
« Alternatives g\;,\ %ﬁ
Step 4 - Evaluating alternative plans, peocne. 8
Step 5 - Comparing alternative plans —
Step 6 - Selecting a plan Evidence
Gathering
Presenter: Gustavo Suarez 26
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Project Schedule
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PMP/SCOPING ALTERNATL\LZE}L;;UATION & FEASIBILITY LEVEL ANALYSIS DECISION DOCUMENT

SEP
2025

* Anticipated to follow the 3x3x3 process

S: Specific  Scoping: Sep 2022 —Feb 2023 (inc. NEPA scoping meetings)
m.x%?;%rglge e Alternative Evaluation & Analysis: Mar 2023 — Jun 2024 (inc.
R: Risk Informed public review period)

T: Timely * Feasibility-Level Analysis: Jul 2024 — Mar 2025

e Decision Document (Chief’s Report): Apr 2025 — Sep 2025

Presenter: Tim Gysan
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US Army Corps

Problems, Opportunities, ofEnginoers,
Objectives & Constraints

PROBLEMS AND OPPORTUNITIES = RISK IDENTIFICATION

Problem

Existing undesirable condition; description of what is.

Opportunity
Future desirable condition; description of what could or should be.

Presen ter: Gustavo Suarez
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US Army Corps

Problems, Opportunities, ofEnginoers,
Objectives & Constraints (continued)

Constraint

A constraint is basically a restriction that limits the extent of the planning process

Resource constraints
 knowledge, expertise, experience, ability, data, information, money, and time

Planning constraints

e Universal: legal and policy
» Study-specific: things unique to a specific planning study that alternative plans should avoid

Objective

An objective is a statement of the intended purposes of the planning process;itis a
statement of what an alternative plan should try to achieve

Central and Southern Florida (C&SF) Flood Resiliency Study
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Flood Risk Management (FRM) Measures s s

e Structural

* Non-Structural
 Natural and Nature-Based Features (NNBF)

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
g s e
& EVACUATION —l DRAINAGE
— STORMWATER - OYSTER & CORAL REEFS
[ RELOCATION TREATMENT MPROVEMENTS _- MARITIME FORESTS BREAKWATERS
ACQQIISNON AREA _ , _RESERVOR | LEVEE/ . NNBF GROINS
FLOODWALL, SHORELINE . ‘ BEACH & DUNE
S STABILIZATION RESTORATION
i |

AR REL S L R Ll L] NORPRe . SINNBIIRRER LI RRR Y
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Example Structural Measures
y Corps
- H (recoverdischargecapcity) ,- (f|00dpl’00fin) "

of Engineers-
Jacksonville District

C-4 Emergency Detention Basin
(increase basin storage)

Structural Measures

Structural measures are physical
modifications designed to reduce the
frequency of damaging levels of flood
inundation.

Some examples:

el evees

oflood walls

echannel modifications

Raised Canal Banks
(conveyance)

v

estorages areas ™ Flap Gate (enhance NN
¥, basin connectivity) ot <
Opumps ST, TeenEmT ETT g S i

Barrier (harden
infrastructure)

I — R s TN
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Non-Structural Measures

PHYSICAL NONPHYSICAL

* Acquisition « Education/ Communication

* Elevation * Flood Emergency Preparedness & Warning
* Relocation * Flood Insurance

* Dry Floodproofing * Land Use Regulation (Zoning)

* Temporary Barriers * Building Codes

* Wet Floodproofing

Present

Non-structural measures reduce flood damage risks without significantly altering the nature
or extent of the flooding by changing the use of floodplains or by accommodating existing
uses to the flood hazard.

DRY FLOODPROOFING — TEMPORARY

er: Gustavo Suarez
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Example Natural and
Nature-based Features US Army Corps

Jacksonville District

Natural and Nature-Based Features (NNBF)

Green Infrastructure
(enhance infiltration,

Natural and Nature Based Features are Increase storage, distributes
and slow the flow, :

landscape features that are used to provide | associate water quality
engineering functions relevant to flood risk be”eﬁtsw
management, while producing additional
economic, environmental, and/or social
benefits.

refugia/habitat

Examples of NNBF
eFreshwater wetlands
eFluvial flood plains restoration

~u ~i i
i ~ . da g ™
\- ::‘-":J I _4\' f

\k ~l - eas PR 0AaK Vv N

Use filter strips at the edge of Use rain gardens as links Use infiltration basins and

parks to filter and attenuate between fiter strips and larger constructed wetlands to treat and
stormwater runoff from treatment facities to capture, infiltrate urban stormwater runoff
impervious surfaces during one fiiter, and infiltrate stormwater during 25 to 50-year storm
to ten-year storm events. Fifter runoff from 10 to 25-year . events. Constructad Wetland
Strip pp. 162-163 storm events. Rain Garden pp. pp. 186-187

176-179

Source: Miami Dade Office of Resilience
Presenter: Gustavo Suarez 33
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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
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' Project Manager
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