IR

April 21-24, 2025 Coral Springs, FL

!.
i T o st g
T O | Tl
b H g
_—“T?:_ — S — =

Building Resiliency: Integrating Flood Protection, Water
Supply and Ecosystem Restoration for South Florida’s Future

Carolina Maran, Ph.D., P.E.

Chiefrof District Resiliency, SFWMD
April 22, 2025 sfuwmd.gow



South Florida Water Management District

Created in 1949, oldest and largest of the state's five = .
t. Johns River

water management districts Northwest Flotiita B WATErzj!uIEr%.-:agTzre1ENT
. . WATER MANAGEMENT
16 counties from Orlando to the Florida Keys DISTRICT

Suwannee River

Serves a population of ~9 million residents WATER MANAGEMENT

2,200 miles of canals; 2,100 miles of levees/berms, 84
pump stations, 778 water control structures and weirs
and 621 project culverts

Regional network moves more than 20-million-acre feet Southwest Florida
during an average year bR N

Florida’s Five
MISSION: To safeguard and restore South Florida's water Water Management South Florida

resources and ecosystems, protect our communities from flooding, Districts WATER MANAGEMENT 'S
and meet the region's water needs while connecting with the public
and stakeholders.




Central & Southern Florida Flood Control Project
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CENTRAL AND SOUTHERN FLORIDA PROJECT
COMPREHENSIVE REVIEW STUDY

FINAL
INTEGRATED FEASIBILITY REPORT AND
PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

Sawgrass

.iEvﬂﬁglade’s
H}gt;iﬁnal

April 1933

P'ite-jiramage Systém (1850's)




Recognizing Changed Conditions

Pre-1948 Drainage Projects POPULATION GROWTH

-0

* Estimate taken from BEBR 2017 publication (Median, SFWMD
boundaries)




Changed Conditions and Risks: Sea Level Rise

S28 - Number of Days in a Year where TW > HW CoaStal StrUCtu Fe Gate

I Total

--------- Linear (Total)

1980
1982
1984
1986 *
1988
1990
1992

2006
2008
201
201
201
201
201
2020
2022
\J

Current reduction on drainage capacity, especially Saltwater moving inland, bypassing the top
during extreme rainfall events concomitant with of the gate of the salinity coastal structure
higher tide events (compound flooding risks) during a High Tide eventin 2019.







Resiliency among District Priority Actions

EXPANDING MONITORING AND DATA ANALYSIS
ADVANCING FUTURE CONDITIONS ASSESSMENTS

HARDENING FLOOD PROTECTION INFRASTRUCTURE S5 AT
Groundwater
INVESTING IN ALTERNATIVE WATER SUPPLY SOURCES L"éveI:s S

RESTORING NATURAL SYSTEMS

PROMOTING STAKEHOLDER ENGAGEMENT AND JOINT ACTION


https://www.sfwmd.gov/who-we-are

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water and Climate Resilience Metrics:

Momtonn Changing Conditions for a Risk-Informed Approach

A Farly Insights in Regional Resiliency

Efforts for data collection and preliminary data analysis.

South Florida Flood Information Resource

Regional Reinfall

Il impact peopla and ecosystams by
n aurragion throughout the yaar.

Future Outlook in Regional Resiliency

Projections based on current data and models to inform long-term planning and deasicn-making.

Tidal Elevations at Coastel Structures and Sea Leval Seltweater Intrusion in Coastal Aquifers

Flaad cartral and & Tha irdars rmigratizn et star supphy and
lood control and ha irdand migration of saltwater posas a thraat to water supphy and

:I": b habitats,

Future Extreme Rainfall Change Factors for Flood Enhanced Tide Predictions

Salinity in the Evergladas Estuarine and Mangrove Inland Soil Subsidence in South Florids Resiliency Planning in South Flerida Web Application

Migration SER MAJI’

Thiz tocl provides access to future extreme rainfzll change factars for Loczlly Relevart Tide Forecasts 10 Support Effective Planning and Q)
resiliency planning for the 16 countiez and 14 rsinfall areas within._. Reszponze

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



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

Observations- Groundwater Stages and
Chloride Concentrations (example)

N MIAMI

As of Thursday, February 23, 2023 at 6:42:12 PM GMT-05:00
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Ground Water Trend Chloride Trend n/a
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PWS Wells and Saltwater Interface

The Districtidentifies public water supply utilities with water supply source
interface that could be vulnerable to saltwater intrusion or reduced availat
drought conditions.

Area shown
on main map
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https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/8215a698e6b74b4fbf26d0b8a0d82211/explore

Tidal Prediction Model

 University of Miami/SFWMD
partnership began in 2023 to
improve tidal predictions

« Major component is sea level
rise adjustment

» Other predictors include: S
o Sea level pressure
o Local wind direction/speed

o Significant wave height of
combined wind and swells

eeeeee

4 o ey
3

o Sea surface temperature




Select a Model

Fort Myers Al

Select a date Select a Tide Gauge

10/6/2024

(may
e

4 1of3 »

Fort Myers Maximum Daily Tide Predictions for 10-06-24
ECMWF Ensemble Forecast
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Daily Tide Prediction & Minute Prediction

Powered y Esri

Lee County, FL, Maxar | Geospatial Sery

Run Date Date Days Model Tide Gauge NOAA Prediction_FT ... | NOAA Prediction SLR... | Tide Forecast_FT (NA... | F10th Percentile_FT (... | F25th Percentile_FT (... | F75th Percentile_FT (... | F20th Percentile_FT (... | Flood Potential_NWS G...
10/6/2024,12:00 AM 10/5/2024,12:00 AM 0.00 | ECMWF Ensemble Fort Myers 0.66 1.37 Neone
10/6/2024, 12:00 AM 10/6/2024, 12:00 AM 1.00 | ECMWF Ensemble Fort Myers 0.72 142 (1.57 1.54 1.56 1.5¢ 1.6 Minor
10/6/2024, 12:00 AM 10/7/2024, 12:00 AM 2.00 | ECMWF Ensemble Fort Myers 0.74 14411.78 1.7 1.74 1.81 1.84 Moderate
A Mnna 4700 Ak AN0ANTA 1700 A Ao | m e A et T nTn 1 a1l 70 I 10 4 nn 10 Aa .

https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/855a2167ab06428d96194f0fb76946a1




King Tide Season Weekly Outlook

Resilience Metrics Hub (arcgis.com)

——— Future Outlook in

Future Extreme Rainfall Change Factors for Flood
Resiliency Planning_in South Florida Web Application

Thiz toocl provides access to future extreme rainfall change factors for
reziliency planning for the 14 counties and 14 rainfzll areas within. ..

Regional Resiliency

Enhanced Tide Predictions

Locally Relevant Tide Forecasts 1o Support Effective Planning and
Rezponze

2024 King Tides Forecast

‘With approximabety 700 miles of shareline and 404+ gravity coastal structuras
upstream of idally nfluenced canals, the South Flonda Waber Maragement
District (SFWMD)'s waber management mission is infusncad by sea levels.
Adang with rainfal and surge, high lide events also contribute b Aood nsks in
South Flonda. The variation in strength and direction of the gravieational pull of
the maon, especially during the new and full mosn phases in the Fall,
cantributes o King Tide accurences.

As the 2024 King Tide Season approaches, SPWMD s continuing effors for the
monitoring, operational responss and documentation of thase avents.

Exirame high tides are predicted by the Matlonal Oceanographic and
Atmospheric Adminietration to peak above 2.5-3.0 fest Mean Lower Low
water along the Sauth Florida Coast during the following diys [peak varies by
location]:

Mugust 18-23 (Full Maan]

Seplember 18-21 [Full Moan]
October 1-5 (Maw Maon)

Oiziobear 168-20 [Full Mosn)

Otober 30 - November 4 [New Moon)
Movember 13-18 (Full Moon)
Movember 29-530 (Mew Moan)

WEEKLY TIDAL OUTLOOK FORECA ST

‘With the onset of the 3024 King Tide season, SFWMD wil be publishing the
weekly Tidal Dutlook Farecast, every Monday, beginning today, August 12, i
report conditions - such as wind strength and direction, atean currents - that
can cause tides bo oocur higher ar kewer than predicted at certain locations.
These weekly updates ane intended to be iformational far intereshead
stakeholders and the public. To subscribe to recelve these weekly updates,
plaaes vislt our emall slgnup page, enter your emall address and chack the
“KIng Tide Forecast” opfion.

Weekly King Tide Forecast

The South Florida Water Management District's Tidal Outlook for the
forecast pericd of August 19, 2024 through August 26, 2024, is now
available. Tidal water levels along the southesst cosst of Florids are expected
to stay bedow the Mational Westher Service's "Minor Flooding threshold. Tidsl
water levels on the west coast and in the Florids Keys are predicted to be
slightly above the "Minor Flooding” threshold.

View the daily forecast HERE.

SFVWMD is continuing efforts for the monitoring, operational response and
documentafion of these events. These weskly updsates are intended to be
informational for interested stasksholders and the public. If conditions warrant,
sdditional updstes may be issued throughout the forecast period.

Hisurly Wists Lavel Predictionm at Viegieks Ky, FL for 2024
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https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/

Engagement with Local Partners for
Data Crowdsourcing, Flood Sensors
Installation and Radar Data Collection

South Florida Flood Information Resoul SAE;@;;-

www.sfwmd.gov/FloodResource E :j“:‘e“t";m;“::i;;:.t'z;:“’i;“ o

Document the Flood Survey
sfwmd.gov/FloodingApp



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

Flood Protection Level of Service Program:
Flood Vulnerability Assessments and Adaptation Planning

2L LY

= SFWMD'’s strategy for assessing the impacts of land
development, sea level rise, extreme rainfall and other R
changing conditions on flood control infrastructure

= Evaluate current and future flood risks to communities in A
South Florida

= Performance metrics: canal stages, discharge capacity, T
overland flood inundation and duration

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

= Regional Basin-wide integrated H&H modeling

Assessment Priority

=  Support decision making on prioritizing flood control
infrastructure investments

=  Safeguarding tomorrow, today!

https://www.sfwmd.gov/our-work/flood-protection-level-service



$UR

BOGGY,
CREEK®

AMNGE

{UAKE]
HARTS

{UPPERY SHINGIEN" a
REEDY] .
(CREEK
U EASTAKE | —_— .
TOHOPEKALIGA [ECONUOGKHATCHEE! -
MYRTUE{RIVER'SWAMP] o = CELES, E
T LOWER} -
S REEDV{CREEKAAT OHOREKALIGAY AL‘;_‘AG:;"‘DR
(CONLIN [
C:16}
o RBERIRY PALM BEACHK
[UAKE JCREEK] [k
RaRIGH By Everesc
o e
GREEK OFSHOA=10)
{UAKE]
{UAKE] (HATGHINEHAY
PIERCE MCATRISH) LAKE
GER JACKSON
i
[UAKE[ROSALLE SN KISSIMMEE
a
|
ey bt BROWARD
\,.\ MARIAN
WEOHYAKARKA 0
~ RIVER
A ; CanatwesTy
2O«

verview

& FMARTIN
b

P

\ HENDERSONL)
A 'BE(E[MEADE
\ .

* Flood Protection Level of Service under future conditions of Sea Level Rise (2ft, for LEC and BCB), rainfall intensification (for UKB) and land use development.

THE C&SF SYSTEE‘E VTGIDAY

MIAMI -
DADE
remes

BDIC103\WESTE
]
1

23 3

ORANGCE

BOGGY/

]
[/AKE[ROSALIE /

PR

3
L WEOHYAKAPKA!

Foe) B

D0 G R A E [
B CREEKE AR T,

FEAST; UAKE
\TOHOPEKALIGAMIAKE]

¥

[MYRTLERIVERISWAMP

JACKSON]

N

PALM BEACTK

(C15]

HILLSBORO,
(CANALE

- 100-Year Event
- 25-Year Event
|:| 10-Year Event
- 5-Year Event

~ 3-Year Event

o Rating

|:| Mo Results

b

BSROWARD

NORTH

MIAMI
DADE

i
(31N
JL“31NS RWEST;
{BD;C103)WESTE[
BD,C103[CENTRALS
(C iG] )
2 MODELL'AND;

‘f
J
’I
7
4
I/
i

(COASTALS f(
Ze ¢

g, 7 e /

C

CE;SF SYSTEM IN THE FUTURE”



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
« FDEM / FEMA Hazard Mitigation

* Resilient Florida Grant

* Support from Miami Dade County

Planning Reach C — Miami River Basins g
« C&SF Flood Resiliency Study — Section 216 Authorization — s (Section 216)
Seeking Budget 2t

ProjectReaches

» Feasibility Study - Target WRDA 28 aar :

horization)

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

www.sfwmd.gov/C&SF



South Florida Water Management District

Water Supply Vulnerability
Assessment Approach

Planning Assumptions and Scenario Recommendations for the Lower East
Coast Region

Water
Use Category

Public Supply
(54%)

Climate Datasets

Temperature Rainfall
|

Growth Rates Withdrawal Rates

'--________l

I PCUR at 50
years

Imstitutional,
Commercial, and
Industrial {¥%]

Power (3%)

Domestic Self
Supply (1%)

LEC WSP 2045 LEC WSP 2045
Rate Rate

LEC WSP 2045 LEC WSP 2045
Rate Rate

Propartional to PCUR at 50
- years

*Percentages

reflect 2018 LEC
W5P data *Independent
climate
vulnerabilities
not assessed as
Figure 1. WSWA overoll aopproach to incorporoting climote part of this
change varioble and future conditions effort

Evapotranspiration

- >

Water Supply Vulnerability Assessment

SLR Dataset

h

h Sea Level Rise

(ET) I
g T

Availability

|

|

I Unsaturated
Zon

|

Ehallaw
I impeundment
I WCA 7 5TA J SWM)

Reservoirs

L
Ex

Reclaimed
Water

t

Floridan

Aquifer
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USGS FIU SFWMD
Drought Analysis

Water Balance Anomaly Timeseries

* Monthly Balance =P - RET
e Subtract mean historical balance for month of the
year to get Balance Anomalies

SFWMD - SFWMD - guage - OBSERVED data (not GCM)

Historical (1950-2005)

o
o
1

N
4]
1

Balance Anomaly (inches)
N o
[¢)] o

Percent Time in Drought: 50.9%

@
o
1

1957 1967 1977 1987 1997 2007

Balance Angmaly (inches)

Balance Anomaly (inches)
5 s n

Candidate GCM Timeseries — Kruijt curve

LIVMEH - LEC - CHRM.CM5 - RCP4.5 - Kruijt

H-wqﬁﬂ-?ﬂﬂﬁp

Fusure (2056 2005)

s0] Historical Reference Period:

1 950 2005

1ﬁ ka W\ﬁ

LIWVMEH - LEC - GFDL.ESM2M - RCP&.5 - Kruijt

Future period: 2056-95

1 hwl'fbf'*v"%“%&f\f'\fw“v“‘ﬁ

More severe droughts

Paicwnl Thas i Dol 50048%

_?"'_

Hl!mf:-ﬁl; 502005,

Fillure [2056-2005)

NEE
A ‘w'.:’J'-WLJM J 'W--

Perceat Tirme in Drought; 45.2%

Longer drought periods

v"rh I NAH Vg e

Poroerd Teee s Droughe- B1 0%

‘Drought’ = 3+ months when ET > Precip SN




East Coast Surficial Model

« SEAWAT (USGS Computer Code modified by SFWMD)

« Calibration Period of Record: 1985 — 2012, Verification
Period of Record: 2013 — 2016

e Cell size: 1,000 ft x 1,000 ft

« 5 model layers that represent the Surficial Aquifer
System, including the Biscayne Aquifer

 Calibrated to water levels (daily) and water quality (Total
Dissolved Solids [TDS]) mg/L (monthly)

« Current Status: finalizing model calibration




Dlstrlct Resnllency Planning

Reducing the risks of
flooding, sea level rise
and other changing
conditions on water
resources (water
management
infrastructure) and
Increasing community
(economy) and
ecosystem resiliency in
L [IRE il South Florida
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Building Resilience and Mitigating Risks
to South Florida's Water Resources
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Resiliency Initiatives Coordination
Integrating Inland and Coastal Flood Mitigation Strategies

Water Control
Counties Districts and JSACEStUCIESY: RegionatGlimate
Studies/ Projects Municipalities EIOJECLS! GOMPAcLs
Projects

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
e BURLDING VEGETATED FEATURES
& EVACUATION ' e DRAINAGE
l STORMWATER - OYSTER & CORAL REEFS
| RELOCATION TREATMENT [MPROVEMENTS, - MARITIME FORESTS BREAKWATERS
—— ACQUISITION . AREA . . _RESERVOIR LEVEE/ ) | o NNBF _GROINS

BEACH & DUNE
 CANAL [FLOODWALL SHORELINE oy , |

STABILIZATION o _RESTORATION |
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I Resiliency Coordination Forum

All of these forums will be held at the Seuth Florida Water Management District’s
Headquarters Complex at 3301 Gun Club Road, West Falm Beach, FL 33406,

Resiliency Coordination Forum
The Resiliency Coordination Forum is a
fact-finding forum to promote regional
collaboration between the South Florida
Water Management District and local,
state, federal and tribal partners on

water management initiatives related

to resiliency, and engage partners on
assessing the impacts of changing climate
conditions and water management.

Invited Partners
+ Resiliency Leads from 16 Counties
and Local Governments

» Local Mitigation Strategy (LMS)
Warkgroups from 16 Counties

+ 298 Districts

+ Planning Councils
+ Tribes

- State Agencies

» Federal Agencies

2025 Meeting Dates
+ Resiliency Plan Workshops

- Wednesday, May 28
» Wednesday, September 3
» Wednesday, December 3

Visit SFWMD.gov/Resiliency for more
information.

Resiliency Coordination Forum

2025 Sea Level Rise and Flood Resiliency Plan Update
Workshops:

« Workshop #1 — Lower East Coast — February 21, 2025
« Workshop #2 — Upper East Coast — February 25, 2025
« Workshop #3 — Southwest Coast — February 27, 2025

Workshop #4 — Kissimmee River Basin — March 7, 2025

Upcoming Quarterly Meetings:

« Wednesday, May 28, 2025: Wet Season / Resiliency Plan
 Wednesday, September 3, 2025
 Wednesday, December 3, 2025



How can you be involved?

« 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 / News

* Contribute on our initiatives and send us an email to
resiliency@sfwmd.qov

« Visit www.sfwmd.gov/resiliency to get updated
information e e s

checking the boxes; unsubscribe by unchecking the boxes

Access your subscriber preferences to update your subscriptions or modify your password
or email address without adding subscriptions.

« Visit www.sfwmd.gov/meetings to attend and participate
at District events

1 spanish Language Media
G wee


https://www.sfwmd.gov/news-events
mailto:resiliency@sfwmd.gov
http://www.sfwmd.gov/resileincy
http://www.sfwmd.gov/meetings

We Do The Coolest Work on the Planet - Join Us!
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