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SOUTH FLORIDA WATER MANAGEMENT DISTRICT




Housekeeping



Housekeeping



1. Opening Remarks



2. Our Resiliency Vision



FLOOD CONTROL.: Central & Southern Florida Project




Engineering-
X " Des'Qned Systems Source: Broward County
RANSPIRATION

ource: Florida Center for
Instructional Technology —
University of South Florida

Natural Systems


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

Recognizing Changed Conditions



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Recognizing Changed Conditions: Emerging Trends in Regional Resiliency



Current Limitations in C&SF Operation
Reduction in Discharge Capacity as a Result of SLR



Assessing Impacts & Solutions



Planning for System Enhancements
Our Resiliency Vision

RISKIREAUCHORYENECUVERESS

mplemeniatueniseseunces

Anticipated Future Conaitions

Vulnerable Population and Critical Infrastructure

Leveraging Partnerships and Public Engagement

Ongoing Ecosystem Restoration Efforts

Innovative Green/Nature-Based Solutions

Offsetting New Energy Demands with Sustainable Sources




Planning for System Resiliency
Our Goal

Safeguard
and restore ~ A : e ~d

v Reaucing the risks ol
resources & P
ecosystems (o]

Meet the
region's
water
needs




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

3. SFWMD Sea Level Rise and Flood Resiliency
Plan - 2022 Updates



2022 Resiliency Plan Vision

mplementationixeseUCES

Anticipated Future Conaitions

Vulnerable Population and Critical Infrastructure

Leveraging Partnerships and Public Engagement

Ongoing Ecosystem Restoration Efforts

Innovative Green/Nature-Based Solutions

Offsetting New Energy Demands with Sustainable Sources




2022 Resiliency Plan Chapters



2021 Plan - Public Review Comments



Chapter 3:
Energy Efficiency and Renewable Energy



Chapter 3:
Energy Efficiency and Renewable Energy



Chapter 4.
Nature-Based Solutions



Chapter 4.
Nature-Based Solutions

Wetlands/Mangrove Restoration

Green and Blue Streets

Stormwater Detention Areas



Chapter 4.
Nature-Based Solutions

Project Partners (solutions come
from multiple agencies)



Chapter 4.
Nature-Based Solutions



Project Example: C-8 Basin Resiliency



C-8 Basin Resiliency Project



Project Example: C-8 Basin Resiliency



Project Example: C-8 Basin Resiliency



Chapter 5: .
Ecosystem Restoration & Resiliency

continue to increase the ecosystem’s
resilience

carbon
capture and storage



Chapter 5: Ecosystem Restoration is
Already Building Resiliency



Chapter 7: Characterizing and Ranking
Resiliency Projects

M Likelihood of System Deficiency
Consequence of System Deficiency
Benefits from System Enhancement

Project Status (SIP/CIP Programs)



Project Impact Areas



Likelihood of System Deficiency

Exposure

Criteria ID |Category Weighting 1 2 3 4 5
FPLOS Phase | Assessment . . . . .
Future Conditions Less | Future Conditions 10- | Future Conditions 5- |Current Conditions 10-| Current Conditions 5-
1.1 |Results (Current and for 8.5%
. than 25-Year YR or less Yr or less YR or less YR or less
Future Conditions)
Yes, flooded more
than three times
12 Known chronic and nuisance 7 0% within the Ias.t five
flooding report (OR) years or is
experiencing ongoing
erosion.
Return Period of Overbank
13 lood More than 100-yr 100-yr or less 50-yr or less 25-yr or less 5-yr or less
Likelihood| ~ |Floocing
of System Sea Level Resulting i
gin
. . 1.4 3.0% >3 ft 2 ft to 3ft 1ftto2ft 0.5to1ft 0.5 ft or less
Deficiency Overbank Flooding ’
Exceedance of Canal Normal Less than or Equal to 1
15 ) More than 1 ft >2.5ft >3.5ft
Operating Range (OR) ft
Finished Flood Elevation < , FFE<BFE+2'(orl' | FFE<BFE+3'(or2’
1.6 ) FFE<BFE+1 i )
Base Flood Elevation inland) inland)
1.7 |FEMA Flood Zone Exposure 1.5% Yes
Storm Surge Inundation
1.8 Yes, under Cat 3 Yes, under Cat 4 Yes, under Cat 5




Consequence of System Deficiency

Criteria ID |Category Weighting 1 2 3 4 5
. . More than 50% of
0-25% of Critical 25-50% of Critical Critical Assets[;re
Assets are within areas|Assets are within areas within areas lower
5.0% lower than 6FT or lower than 6FT or .
ithin inundated ithin inundated than 6FT or within
2.1 |Critical Assets / Lifelines wit '?:annF:EgSareas wit '::Q;HFSEZSMBS inundated areas from
FPLOS
5 0% 1 ormore RS Critical | 3 or more RS Critical | 5 or more RS Critical
- Assets Assets Assets
2.5% Lower Density Average Higher Density
Consequence| ; 5 (gocja| Vulnerahility
of System . . .
Defici 2.5% Lower Density Average Higher Density
eficiency
Envi tal Protected . . .
2.3 Ar;:larsonmen arrotecte 3.5% Lower Density Average Higher Density
. More than 500,000
2.4 |Total Population 1.0% Up to 50,000 people | Up to 100,000 pecple | Up to 200,000 people | Up to 500,000 people
people
Public Water Suppl . . .
2.5 Wellfields PRY 5.0% Lower Density Average Higher Density
. . D tInt T Int t Adaptati
2.6 |Adaptation Action Areas 1.0% 0es .no " ‘Iersec " ersecl apration
Adaptation Action Area Action Area




Benefits from System Enhancement

Criteria ID |Category Weighting 2 3 4 5
3.1 |Nature-based Solutions Yes
12.5%
3.2 |Ecosystem Restoration Yes
3.3 |Cost Benefit Analysis 7.5% BCA Larger than 1
Previous State Funding
. . utilized in Previous State Funding | Previous State Funding | Previous State Fundin
3.4 |Previous State Funding 7.5% . e . 8 S . 8 sy . e
Preconstruction utilized in Design utilized in Permitting |utilized in Construction
activities
Benefits from
System Specifically identified
Enhancement local, state, or federal
cost share, but the
funds have not been Approved and adopted
3.5 |Available Mach 7.5% appropriated or capital improvement
released at the time plan
the applicant submits
its proposal to the
FDEP
Florida Building Code Desi
26 c.)rl .a uilding Code Design 75% Yes
Criteria
3.7 |Innovative Technologies 5.0% Yes




Project Status

Project Status
(sip/cIP
Programs)

4.1 |SIP Overall Rating 3.0% Overall C-2 Overall C-3 Overall C-4
Design or Issue ID
. . . .| Status - signed and
Capital Improvement Partial Design / Permit . .
42 P P 4.0% an/ sealed? With permit?

Program (CIP) Status

application submitted?

Easement/Land
acquisition?




Examples of Criteria Application



Examples of Criteria Application



Coastal Structures Resiliency — Projects Scope

Adaptation Planning:
pump capacity can be increased over

time, using phased approach



S29 Coastal Structure Resiliency



S27 Coastal Structure Resiliency



Self-Preservation Mode at Critical Structures




Corbett Levee

Corbett Wildlife Management Area




South Dade Curtain Wall



L-31 Levee



Everglades Mangrove Migration
Assessment Pilot Study



Planning Projects:
FPLOS Phase | and Phase |l Recurring Funding Needs



Planning Projects



Planning Projects



2022 Resiliency Plan Chapters



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

4. SFWMD Water Supply Resiliency Planning



Districtwide Population Growth and Demands

Projected




Water Supply Relevance



South Florida Groundwater Systems

Lake West Palm

Ft. Myers Labelle Okeechobee

WEST  mm =

Lower Tamiami Aquifer

Upper Floridan Aquifer

Avon Park Permeable Zone (APP.

er Floridan Producing Zone




Integrated Approach



Water Conservation




Alternative Water Supplies

Facilities Using
Brackish
Groundwater
and Seawater



Regional Water
Management System



Sub-regional Water
Management Systems



Saltwater Interface
Mapping



Understanding Potential Impacts of Sea Level
Rise on Fresh Groundwater



Water Supply Planning




Water Supply Vulnerability Assessments



T n=in You

Mark Elsner, P.E.
melsner@sfwmd.gov
Water Supply Bureau Chief

South Florida Water Management District
www.sfwmd.gov



http://www.sfwmd.gov/resiliency

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

5. Q&A Session




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

6. Flood Protection Level of Service Program



Flood Protection Responsibility

Tertiary system

Primary system
(Drainage Canals)

Secondary System

Presenter: Akintunde Owosina 4



Water Management System

v VY YV V V VY VY




History How the Program Came About

Low-lying Tidal Structure Assessment




The Resource Manager’s Question



Flood Protection Level of Service Program



Three Phases of the FPLOS Program

* Focus on Flood Control Assets in Primary system

FHEseE 1 * Identify flood vulnerable assets and regions

Assessment.

* Focus on Primary, Secondary and Tertiary systems

» Collaboratively identify projects, operations or
regulations to meet flood control needs

» Design, permit and build identified projects to achieve

resilient flood protection goals, integrated into the Sea
Level and Flood Resiliency Plan

mplementatioy




Activities Completed in a Typical FPLOS
Assessment (Phase |)




Activities Completed in a Typical FPLOS
Adaptation and Mitigation Planning and Design

Detention Basins



Activities Completed in a Typical FPLOS
Adaptation and Mitigation Planning and Design

Flap Gates



Assessments of Upstream Basins of Coastal
Structures In the Lower East Coast



Lessons from C8/C9 Adaptation and
Mitigation Study

=




Sample of Adaptations

S28 Structure

$29 Structure
Forward pump



Challenges



Following Adaptation & Mitigation Planning

https://apps.sfwmd.gov/smmsviewer/



https://apps.sfwmd.gov/smmsviewer/

Statewide Model Management System
H&H Models/Tools Repository

https://apps.sfwmd.gov/smmsviewer/



https://apps.sfwmd.gov/smmsviewer/

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

/. Ongoing Design for Flood Adaptation Solutions:
S-27 and S-29 Coastal Structures



STATUS UPDATE S-27 AND S-29
RESILIENCY PROJECTS

O

O



S-29 Project Site
Conceptual Layout

Existing Park
Access Road

East Greynolds Park

S

Q

o) New 2500 CFS Forward
N Pumping Stati
AN ping Station
©
O
X%
Q

New Inflow Canal

C-9 Canal

Existing Structure

By
Q
@
c New Outfall Canal
o
O
A7
Q S29

Structure S-29
AT P Station PI dated April 2022
Control Building Reftects four (4) 500 cfs Pups



S-29 Forward Pump Station

2,500 cfs Capacity Electric
Forward Pump Station with New
Tieback Wing Wall Systems

Canal Improvements Upstream
and Downstream of the New
Pump Station and Refurbished
Control Structure
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EXIEMAG GHADE BL 5B TO L0 RASD BE f}?

LA EL =15 E}ﬁr

U

R

-

=

ﬁ

IIIIIIIIII?
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HITCHER
REETRM
ELECTRICAL ARER

CENERATCR ARER
WoH tH

*Hydraulic Design
based on 2-D and
CFD Modeling
*Scour
Evaluation
*Operational
Scenarios
*Pump Capacity and
Number of Bays
Considered

EXETING GRADE EL 104 TO 4.0 N&D 20




S-29 Gate Structure Refurbishment

TOP OF COLUMM [FROFOSE
I 238 (AT

n+

o ToPoOF GRUDSESLAR (PROPOSED]
1 [T 1 11 1 R 1

TOR OF GATE Of

L

TOF OF CATE CLOAED POS, {EXISTING)

[ i m e v v v

BT, OF CHINMEL




S-27 Project Site Conceptual Layout

I New Access Road |

New S-27 Pump
Station

New Outflow
Canal

S$-27 Gate
Structure

New Inflow
Canal

af 56 Herz

—50 — Intermediate Semi—Trailer
Length

c 8¢
Wid. 8.5 t
Overall Body Height 12,052t -
Min Hedy Ground Clearance 13348
Max Track Width g.300ft
6.00s
45,0

Lock—to—lock time
Curb to Curb Turning Radius




S-27 Forward Pump Station
and Gate Structure Improvements

General Site Constraints



S-27 Forward Pump Station

Pump Station Design Concept




S-2 /7 Gate Structure Improvements



Design process



S-27/S-29 Forward Pump Station
and Gate Structure Improvements

Activity Status

Task 1 — Project Administration 10/04/2021 12/31/23
Kickoff Workshop Complete
Site Visit Complete
QA/QC Plan Complete

Task 2 — Field Reconnaissance & Investigations

Survey Complete

Geotechnical Exploration Complete
Task 3 H&H Modeling

CFD Modeling and Physical Modeling On Going
Task4 - Detailed Design

Preliminary Design Deliverable August 2022

Intermediate Design Deliverable February 2022

Final Design Deliverable September 2023

Corrected Final/ RTADesign December 2023



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

8. Q&A Session




9. FPL/SFWMD Solar Energy Pilot Projects

97



Photo Credit: DeSoto County, FL; Solar trees

Presenter: Jennifer Schaffer 98



Presenter: Jennifer Schaffer 99



renewable energy goals

eeeeeeeeeeeeeeeeeeeeeeeeeee



. SOARVANTAGE s an

easy, convenient way to
add The Benefits O
Solar To Your Business

»

»

»

»

»

»

»

»

No upfront capital costs

Affordable service model with option
to own

FPL will design, permit, interconnect,
install, and maintain

All services provided by FPL
employees, qualified vendors, and
certified contractors

Offset a portion of your energy with
onsite solar power

Earn Renewable Energy Certificates
(RECs)

Showcase your commitment to clean,
renewable energy

Attract, retain, and inspire employees
and stakeholders

Presenter: Jennifer Schaffer

101



Useour team of experts to find a solar solution

that suits your business.

Our experts will

design a solar
solution that’s right
for you

o

No upfront cost
FLwill permit,
install, and maintain

4 & 4

Convenient,

hassle-free on-
bill fixed monthly
charge

\?,

Enjoy the benefits
of solar energy
and achieve your
sustainability
goals

Presenter: Jennifer Schaffer

102



Solar Vantage Canopies,
Solar Trees, and
Pavilions

(Meter Integrate d Options)

» Visually display your commitment to
sustainability and a clean energy future

» Complementotherinvestmentsin
sustainability and energy efficiency

» Bring solar generationinto the
community

» Offseta portion of your energy usage
with solar energy

» Decrease your carbon footprint

» Add value to your business by
providing shaded parking and
workplaces

» Enjoy maintenance free, long lasting
solarenergy

Presenter: Jennifer Schaffer

103



SolarVantage Rooftop
and Ground Mount
Solutions

(Meter Integrated )

» Decrease your carbon footprint

» Helps foster a sustainable brand
image

» Offseta portion of your energy usage
with solar

» Enjoy maintenance free, long lasting
solarenergy

NEED EXAMPLE IMAGES

Presenter: Jennifer Schaffer

104



Solar Vantage Standalone

Solar Solutions

(Non-Metered Integrated
Options)

» Standalone solar bus stops,
tables, and outdoor seating
solutions

» Creates aesthetically pleasing
outdoor shaded social gathering
areas on your property

» Innovative visual display of your
commitment to clean energy

» Integrated laptop and cell phone
small device charging systems

» Options enhancements including
lighting and branded signage

Presenter: Jennifer Schaffer

105



2E
=10

Generate renewable,

carbon-free energy
on site

&,

Demonstrate your
commitment to a
sustainable future

Solar solutions
customized to
your business

Offset a portion Hassle-free, solar
of your energy use solution to help
with onsite solar you achieve your

sustainability
goals

Presenter: Jennifer Schaffer 106



Tmnk I Let’s Achieve Clean Energy Goals Together
youl

Presenter: Jennifer Schaffer 107



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

10. Resiliency through Restoration:
Projects Proving Protection



How do Restoration Projects Contribute to
Resiliency



How Projects Improve Estuaries



Oysters



Submerged Agquatic Vegetation



Saltwater Intrusion

Davis and Henriquez, 2015



How Projects Improving Sheet Flow Help
Wetlands



Vegetation Community Restoration



Decreased Peat Oxidation



Increased Peat Accumulation



How Projects Improve Water Quality



STAS




STA Phosphorus Reduction

WY2020 Performance

TP FWMC (ug/L)

(%) uononpay JINM4 dl

300 100
®
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25
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@ FWMC Reduction (%)[_] Inflow [[]] Outflow




Phosphorus Impact on Everglades



Estuarine Water Quality




How Projects Improve Marsh Elevation



Thin-Layer Placement Potential Sites



Helicopter Flight



Northern Estuary Projects

C-44 Reservoir C-44 STA



Northern Estuary Projects

Scott Water Farm C-23/C-24 Groundbreaking



Northern Estuary Projects

C-44 Reservoir Boma FEB and WQTTP&%&%@J&

C-43 Reservoir Pump Station



Northern Estuary Projects

C-44 Reservoir C-44 STA



Northern Everglades Projects

STA 1W Expansion



Northern Everglades Projects

EAA Reservoir and STA Broward County Water Preserve Areas



Western Everglades Projects



Southern Everglades Projects

C-111 Canal



Final Thoughts



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

11. Q&A Session



12. Public Comments



13. Closing Remarks



Integrating Local, Regional, Natural, Inland Drainage
and Coastal Flood Resiliency Strategies

Counties Local USACE Studies Slimate
Municipalities SACS, C&SF) / S Others

Projects

Projects Projects




FUNDING: Resilient Florida - Historic and
Largest Flood Resiliency Initiative



USACE/SFWMD: C&SF Flood Resiliency Plan



Other Potential State and Federal Funding
Opportunities

)
\

a USGS

science for a changing world



Next Steps: Public Comments

https://www.sfwmd.gov/our-work/sea-level-rise-and-flood-resiliency-plan

resiliency@sfwmd.gov

July 19, 2022



https://www.sfwmd.gov/our-work/sea-level-rise-and-flood-resiliency-plan
mailto:resiliency@sfwmd.gov

Next Steps: An Invitation for Collaboration:
SFWMD RESILIENCY PUBLIC FORUM

Proposed Meeting Dates: Invited Partners:

L 2022 o Resiliency Leads from 16 Counties and
Wednesday, September 28, Local Governments

(kick-off meeting) 298 Districts
Wednesday, December 1, 2022 Planning Councils

Tribes
State Agencies: FDEP, FDEM, FDOT

Wednesday, February 22, 2023 Florida Hub and State Chief Resiliency
Wednesday, May 24, 2023 Officer

Wednesday, August 30, 2023 Federal Agencies: USACE, USGS
Wednesday, November 29, 2023

2023




South Florida Water Management District Resiliency Public Forum:
Ensuring Resilience Now and Into the Future

promote collaboration

local governments water control districts
regional coordination partnership
opportunities proactive discussions

fact-finding forum

constructive environment



Subscribe for District Resiliency Updates


https://www.sfwmd.gov/news-events
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