South Florida Water Management District

RESILIENCY COORDINATION FORUM

AGENDA
December 4, 2024
9:00 AM
District Headquarters, B-1 Auditorium
3301 Gun Club Road
West Palm Beach, FL 33406

FINAL

Opening Remarks - Wes Brooks, Ph.D., Chief Resilience Officer, State of Florida

Statewide Office of Resilience - Wes Brooks, Ph.D., Chief Resilience Officer, State of
Florida

District Resiliency Updates - Carolina Maran, Ph.D., P.E., Chief of District Resiliency,
SFWMD

Saltwater Intrusion Monitoring Update, Peter Kwiatkowski, P.G., Water Resources
Evaluation Section Administrator, SFWMD

Resilient Jacksonville: An Interdisciplinary Strategy for a Resilient Future - Anne
Coglianese, Chief Resilience Officer, City of Jacksonville

Break

Central and Southern Florida Flood Resiliency Study and Integration Studies Updates
- Tim Gysan, P.E., Resilience Senior Project Manager, USACE; Eva Velez, P.E.,
Chief, Ecosystem Branch, USACE; Jennifer Smith, Project Manager, USACE; Matthew
Morrison, Chief Policy Advisor, SFWMD; and Carolina Maran, Ph.D., P.E., Chief of
District Resiliency, SFWMD

Florida Flood Hub for Applied Research and Innovation, Workgroup Updates - Gary T.
Mitchum, Ph.D., Professor and Associate Dean, University of South Florida

Around the Table Updates from Local, State, and Tribal Partners



10. Public Comment
11. Closing Remarks - Carolina Maran, Ph.D., P.E., Chief of District Resiliency, SFWMD
12. Adjourn

Presentations for agenda items 3, 4, 5, 7 and 8. (Staff contact, Yvette Bonilla)

Agenda Item Background:
03. District Resiliency Updates
04. Saltwater Intrusion
05. Resilient Jacksonville
07. USACE C&SF & SFWMD Integration Studies
08. Florida Flood Hub

Presentations:


https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020701/03_DistrictUpdates_MaranC_2024_12.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020711/04_SWI_PKwiatkowski_2024_11.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020713/05_JacksonvilleCF_SFWMD_Dec_4__1_.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020714/07_USACE_SFWMD_GysanT_MorrisonM_2024_12_04.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020715/08_FloodHub_MitchumG_2024_12_04.pdf

MEMORANDUM

TO: Governing Board Members
FROM: Yvette Bonilla, Executive Office
DATE: December 4, 2024

SUBJECT: Presentations for agenda items 3, 4, 5, 7 and 8.

Agenda Item Background:

Staff Contact and/or Presenter:

ATTACHMENTS:

03. District Resiliency Updates

04. Saltwater Intrusion

05. Resilient Jacksonville

07. USACE C&SF & SFWMD Integration Studies

08. Florida Flood Hub


https://legistarweb-production.s3.amazonaws.com/uploads/attachment/attachment/3020701/03_DistrictUpdates_MaranC_2024_12.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/attachment/3020711/04_SWI_PKwiatkowski_2024_11.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020713/05_JacksonvilleCF_SFWMD_Dec_4__1_.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020714/07_USACE_SFWMD_GysanT_MorrisonM_2024_12_04.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3020715/08_FloodHub_MitchumG_2024_12_04.pdf

District Resiliency Updates

Resiliency Coordination Forum — December 4, 2024

S 2 Carolina Maran, Ph.D., P.E.
Chief of District Resiliency
South Florida Water Management District




Office of District Resiliency - Team Updates

We welcome a new team member!

Robert Caraccio
Resiliency Project Manager
(C&SF/FRM Studies)




District Resiliency

sfwmd.gov/resiliency

Nicole Cortez

Resiliency Coordinator / Resiliency Planning Projects Supervisor

e Oversee execution of planning projects and provide guidance and support to planning project managers.
e Engage with internal teams and external stakeholders to ensure overall projects coordination and regional
consistency (Metrics, FPLOS Phase Il, SLR&FRP, C&SF, and others).
e Coordinate with External Affairs and FEMA/LMS teams to incorporate and support ranking of priority projects
into LMS Plans (including pre and post disaster).
e  Engage with Communications for facilitating public message delivery and ensuring resiliency webpages are

up-to-date.

Stephanya Salazar

Resiliency

Project Manager

(Metrics)

* Water and Climate
Resilience Metrics
{Metrics Hub / new
metrics)
development)

® South Florida
Environmental
Report —Chapters
2Aand 2B

Karin Smith

Resiliency
Project Manager
(Water Supply)

e Water Supply
Vulnerability
Analysis

e Water Supply Plan
—CC/SLR Chapter
review/support

e Water Supply —

Technical

Assessments

{C&SF Flood

Resiliency, BBSEER

SLR, etc.

Metrics support

(groundwater)

Francisco Pefia

Resiliency

Project Manager
(Flood Protection)

FPLOS Program
Coordination,
Deliverables review;
crosswalk analyses
Plan updates and
Grant Applications
(technical support)
Flood Damage Cost
Estimate Tool
{updates, runs)
C&SF Flood
Resiliency Studies
(Compound
Flooding; H&H Sub-
team)

Aaron Duecaster

Resiliency
GIS Specialist

*GIS support
(resiliency spatial
database structure
and content
updates, data
visualization and
analysis; support to
resiliency plan,
grant applications,
resiliency metrics
including flood
observations, and
others)

David Colangelo

Resiliency
PlanCoordinator

Sea Level Rise and
Flood Resiliency Plan
(annual updates,
project list, costs,
descriptions, tracking)
Grant applications
(FEMA BRIC, FDEP,
FDEO, others)
Stakeholder
Comments and
Partnerships

Carolina Maran
Chief of District Resiliency

Tarana Solaiman

Principal Project Manager / Resiliency Implementation Projects Supervisor

Oversee execution of implementation (real estate/design/construction) projects and

provide guidance and support to implementation project managers.

Coordinate with grant funding agencies and respective project managers to ensure

compliance with project/grant requirements, objectives, and grant reporting.

Support overall resiliency projects controls and budget in coordination with the Budget,

Finance, Procurement, Construction, Real Estate and Legal teams.

David Griffin

Resiliency
Project Manager
(Grants Implementation)

e Grants Management and
Reporting

Overall PM Support to
Resiliency Implementation
Projects

Technical review of water
quality/nature base
features studies

Presents analysis,
recommendations and
status information to the
District and collaborating
agencies as needed

First Last

Resiliency Intern
{Summer 2025)

® To be confirmed

Complete Strategic Plan / Executive team recurring monitoring and reporting.

Robert Caraccio

Resiliency
Project Manager
C&SF FRM Studies

e Manage the
implementation of Flood
Resiliency/Risk
Management Studies with
USACE and project
partners/ stakeholders
Manage all C&SF FRM
studies related contracts
and interlocal agreements
and execute project
delivery process.

Presents analysis,
recommendations and
project status information
to the District and
collaborating agencies

Office of District Resiliency - Team Updates

o Lead the SFWMD’s resiliency planning and infrastructure adaptation investments to continue to protect communities from flooding, meet the region's water needs, and
advance ecosystem restoration, now and into the future, in collaboration with local, state, and federal agencies.

e Develop and coordinate the implementation of comprehensive Districtwide resiliency goals and projects to mitigate and adapt District’s infrastructure and core functions.

s Consistently assess the regional risks and associated impacts of sea level rise, extreme rainfall, changing temperatures, land development and other evolving conditions.

o Advance scientific data and research needs to ensure the District's resilience planning and adaptation is founded on the best available science and robust technical
analyses.

Yvette Bonilla
(Office of the Clerk)

Resiliency Coordination
Forum Lead

Schedule and confirm dates for
public forums.

Distribute related notifications
and announcements to the
public.

Ensure all relevant calendars
reflect accurate meeting dates
and details.

Prepare meeting agendas and
scripts.

Liaise with speakers and
presenters to confirm
participation and content.
Moderate meetings, manage
meeting flow and adherence to
agenda




Hurricane Helene / Milton

* EOC Activation and Immediate Actions to Reduce Water Levels
(strategic down-down of water levels prior to tropical storm
conditions and recovery operations; temporary pumps in Upper
Kissimmee Chain of Lakes; high water marks and flood observations)




2024 Wet / King Tide Season Tools

J) South Florida Flood Information Resource
Q O f Il { d lidating flood ob i hel b
South Florida Flood Information Resource e L T L
Storms, Hurricanes and Storm Surge.
www.sfwmd.gov/FloodResource o

. Who to Contract about Flooding in your
Local Contact Viewer area:

Use this application to enter an address
or location and be returned contact
information for local governments and

298 / Special Districts responsible for
_ﬂk‘_@_}_’—g addressing flooding at this location.

X

Document the Flood Survey

wa m d ° gOVI F I 00 d i ngAp p Photos and Flood Observations: SCAN THE R CODE

Click or scan this QR code to upload
photos or submit information about
flooding and/or flooding concerns in

your area.
To provide information and photos for
past events, please contact
Resiliency@sfwmd.gov.

Enhanced Tidal Forecast

Flood Information and Current Event Viewers: Simple viewer applications designed for
exploration of publicly shared Flood Information Repository content.

Thank you for the support!

Flood Information Viewer Current Event Viewer




SFWMD High Water Marks
b SFWMD Flood Reports: 2024

Qctober Hurricane Milton

SFWMD Flood Reports —_—
P .E‘ Q Zoom to

Broward County Document the Flood
Public Surveys

@® Document The Floods

Fort Lauderdale Flooding Concerns

URISA GIS Corps Social Media Reports

® Destroyed

® Major Damage

Minor Damage

Affected

® No Damage

No Clearly Visible Buildings or Pre-
Storm

Other

County
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Florida WMD Boundaries | SRS

e NWFWMD




Water and Climate Resilience Metrics Update

2025 South Florida Environmental Report (SFER)
Chapter 2A

e Water Year 2024 Hydrology, Water Management, Event
Summaries

Chapter 2B

 Updated Evapotranspiration correlations, Florida Bay Seasonal
Salinity Trends

Important Dates
e Open now — Public Comment period: sfwmd.gov/SFER
e March 1, 2025 — Publication date

DRAFT
2025 South Florida Environmental Report

VOLUME |
THE SOUTH FLORIDA ENVIRONMENT

Acronyms, Abbreviations, and Units of Measurement | Glossary | Conversion of Units of Measurement

Chapter 2A: South Florida Hydrology and Water Management

endix 2A-1:  Area Maps and Major Hydrologic Components

Appendix 24-2:  Monthly Totals for
Rainfall

er Year 2024 Rainfall and Potential Evapotranspiration, and Historical Average

Appendix 24-3:  Monthly Flows for Water Year 2024, Water Year 2023, and Historical Averages

Year 2024 Groundwater Levels

Daily and Monthly Average Stages for Water Year 2024, Water Year 2023, and Hist

cal Averages

Chapter 2B: Water and Climate Resilience Metrics

Chapter 3:  Water Quality in the Everglades Protection Area

Appendix 3-1: ter Year 2024 Water Quality Monitoring Results

Appendix3-2:  Water Years 2020-2024 Water Quality Monitoring Results at Individual Stations
Appendix 3-3:  Water Year 2024 Attainment of the Everglades Dissolved Oxygen Site-Specific Alternative Criteria at

Individual Stations

endix3-4:  Water Year 2024 Total Phosphorus and Total Nitroy 3
ter Year 2024 and Five-Year (Water Years 2020-2024) Annual Flows and Total Phosphorus Loads and
Concentrations by Structure and Area

Concentrations

Appendix 3-5:

Appendix3-6:  Water Years 2020-2024 Annual Total Phosphorus Criteria Compliance Assessment

Chapter 4:  Nutrient Source Control Programs in the Southern Everglades
Appendix4-1:  Supplemental Information for the Everglades Agricultural Area Basin
jor the C-139 Basin

Appendix4-2:  Supplemental In

endix4-3:  Supplementa

Chapter 5A: Restoration Strategies — Design and Construction Status of Water Quality
Improvement Projects

Chapter 5B: Performance and Operation of the Everglades Stormwater Treatment Areas

Appendix58-1:  Stormwater Treatment Areas and Everglades Agricultural Area A-1 Flow Equalization Basin
Schematic Maps

Appendix58-2:  Implementation of the Long-Term Plan for Achieving Water Quality Goals for the Everglades Protection
Area Tributary Basins

Appendix 5B-3:  Summary of Stormwater Treatment Area Black-necked Stilts and Other Protected Birds during the 2023
Nesting Season

Sub

ation Cowe

Aquatic Veg
n the Everglades Stormwater Treatment Al

e in the Stormwater Treatment Areas

Dryout

<

A




Water and Climate Resilience Metrics Update

Phase Il
* Planning activities kicked off in August
* Focuses on refined and expanded the assessment of
changing conditions in water and climate data,
including:
- New Data Analysis: Identification of additional work
relevant to initially prioritized and additional metrics.
- Enhanced Monitoring/Analysis: Integration of new
datasets and monitoring stations to improve data
collection in advance of further analysis.
- Updates: Ongoing monitoring of trends to track
changes and identify emerging patterns, primarily for
the initially prioritized metrics.

Florida Flood Hub

* Ongoing collaboration on Ocean-Atmospheric Statewide
Regional Model

New Data

Enhanced

Metric Analysis Analysis Updates
Drought Task 1
5 Saltwater Intrusion (Freshwater Lens) Task 2
g
§ Stormwater Volume and Flow Task 3
&
% Algal Blooms Task 4
g Atlantic Multidecadal Variability Task 5
§ Statewide Regional Climate Projections Task 6
SFWMD Future Climate Projections Workgroup Task 7
Estuarine / Mangrove Inland Migration Task 8 Task 15
Flooding Events Task 9 Task 15
Groundwater Levels / Saltwater Intrusion (Cl- Levels) Task 10 Task 15
.g Tidal Stages / High Tide Events Task 11 Task 15
(9]
% Evapotranspiration Task 12 Task 15
§ Rainfall Task 13 Task 15
ko]
£ Water Quality Task 14 Task 15
Minimum Flows and Minimum Water Levels (MFLs) Task 15
Soil Subsidence Task 15
Salinity Task 15




Lower East Coast Water Supply Plan Update

Climate Change and Sea Level Rise Discussion

* Rainfall, temperature, ET, sea level data

* Use historical observations to identify evolving conditions
e Characterize SLR impacts on water supply sources
Modeling Effort to support LEC Plan Update

 Utilize the East Coast Surficial Model (ECSM)

e 20-year look ahead (2045) + SLR scenarios

ECSM Model Development Status 2023-2024

* Model development is ongoing LOWER EAST COAST
WATER SUPPLY PLAN UPDATE

* First LEC WSP model runs anticipated in Spring 2025

Approved September 2024




Water Supply Vulnerability Assessment Update

Modeling Effort

Utilize the East Coast Surficial Model (ECSM) - Lower East Coast Plan
50-year look ahead (2075)

Sea Level Rise Intermediate Curves and Future Climate Scenarios
Characterize future potential impacts on water supply sources
Inform strategies and projects to build resiliency

Current Status

Model data inputs under development:
{ Drought rainfall, ET & temperature data
{ Future land use
{ Future population distribution per utility service area
¢ Public supply and irrigation well withdrawals
First model runs anticipated in early summer 2025

South Florida Water Management District

Water Supply Vulnerability

Assessment Approach

Planning Assumptions and Scenario Recommendations for the Lower East
Coast Region




FPLOS Program Updates — Ongoing Studies

St. Lucie/Martin Counties FPLOS Phase | & Il Study
- Model Development report is under review —pee b [
Palm Beach County FPLOS Phase | Study : Ll
- Mitigation Strategies report & One Pagers are under K g 2

review n gt .
Upper Kissimmee Basin FPLOS Phase | Study N/ o"""'f",

- Mitigation Strategies report & One Pagers (pending) are
under review

C-7 Basin (Miami-Dade County) FPLOS Phase Il Study

- Future with Project Alternatives model runs are underway B | N m\

|
Western BaSinS (Hendry & COIIier Countl'es) FPLOS Phasel Figure 1: St Lucie/indian River and Loxahatchee System FPLOS Study Areas
Study Phase I: Flood Vulnerability Assessment

- Model Development report is underway

Phase Il Adaptation and Mitigation Planning




SLR & Flood Resiliency Plan

e 2024 SLR & Flood Resiliency Plan Submitted on
September 1st, Consolidated Report on October 1st

* 2025 SLR & Flood Resiliency Plan activities kicking off
- 5-year update and new proposed update schedule

- Align planning effort with Statewide Sea Level Rise
and Flood Resiliency Plan

- Engagements Workshops ahead of publishing draft in S b
May 2025 Building Resilience and Mitigating Risks

to South Florida's Water Resources

o East Coast, West Coast, and Upper Kissimmee Basin
o February 2025 - exact dates TBC




Consolidated Report

2024 Consolidated Annual Report on
* 2024 Consolidated Annual Report Flood Resiliency
on the status of implementation Central and Southern Florida Flood Resiliency
Study
of the C&SF Studies and SFWMD

Flood Resiliency Plan

Sea Level Rise and Flood Resiliency Plan

October 2024

* Submitted to Governor,
Legislators, FDEP and published
on October 1st




LMS Coordination Post 2024 Plan Update

* SFWMD sent out the latest list of
prioritized projects and updated
cost estimates in each county for
inclusion in the respective LMS
plans

* Lining up projects for new post
disaster funding (Milton, Helene)

Please let us know of additional
information needed to
include/update in your LMS list and
confirm deadlines (ranking updates)

HAZARD MITIGATION & RESILIENCY ADAPTATION PLANNING

(" Hazard Mitigation
. Planning

» Future Conditions Planning '
+ Community Needs Assessments
* Resilient Florida Vulnerability Assessments
* Watershed Master Plans
* LMS Plans (areas of concem, fture conditions)

* Characterizing -
| Evolving Conditions

* Climate Risk Tools

* Long- term Climate
Mitigation Planning

Long-Term Resiliency Adaption
Risk Reduction Planning




Projects for Review and Award Consideration

e FDEM Hurricane lan HGMP DR4673 — Tier | Recommendation
- Big Cypress Basin Microwave Tower
* FDEM Hurricane lan HGMP DR4673 — Ongoing RFlIs

S-61 Structure Enhancement & S-61 Navigation Lock Erosion Control
C-29, C-29a, C-29b and C-29c¢ Canal Conveyance Improvement

S-59 Structure Enhancement and C-31 Canal Conveyance Improvements
S-58 Structure Enhancement

L-8/Corbett Water Control Structures

* FDEP 2024 Resilient Florida ~S40M

- C-8 Basin Resilience (Miami-Dade County)
- Homestead Field Station Improvements
- S169W Structure Improvements (Glades and Hendry Counties)




Grant Proposals

Resiliency Florida

e 12 grant proposals submitted by SFWMD
- 3 planning projects; 9 implementation projects

» 2 feasibility study proposals submitted by SFRPC and MDC

FEMA BRIC
* 3 Notices of Intent (NOIs) submitted by SFWMD

Partners

e Broward, Miami-Dade, St. Lucie, Lee, Osceola, Orange, Polk,
Palm Beach Counties and the South Broward Drainage
District (SBDD)

Next Steps

* Ongoing coordination with grant partners

Continue exploring project(s) partnership opportunities
Waiting on FEMA NOFO

St Geornge Rarliz
s CEr o |

6:1ac resy|

et



T
Inter-Basin Connectivity (C-6)

MDC Planned Secondary Canal  cssuaxecreexcana i

Grant Proposals

FEMA BRIC (Ongoing Testing)
- C-6
o Inter-basin connectivity (between C-6, C-7, C-8, C-9)

/ W0 oK.
OPA LOCKA WEST
ARPORT DITCH
—
W 127 AVE
 e—
‘\\
S
Ny

OL GITY CANALS

1 C8-BISCAYNE CAN

el
|—

MIAMI OPA-LOCKA
EXECUTIVE AIRPORT

PETER'S PIKE CANAL

BURLINGTON
CANAL

'GRAHAMS DAIRY CANAL
S— LOCKA CANS

o Associated storage options under consideration
- C9 et |

et
NNSUCO CANAL

SRATIGNY CANAL

o Canal Enhancement (storage, conveyance, NBS options)

PALM SPRINGS CANAL 33

r Sto

o Temporary Storage Area = 40 acres - Potential partnership
with Miami-Dade County

- C-12
o Distributed stormwater storage options
o Canal Enhancement (storage, conveyance, NBS options)
o Culverts and Flap Gates

o Local Pumps




e —
Inter-Basin Connectivity

MDC Planned Secondary Canal  coswaxecreexcana

C-6 Grant Proposal

Project components
1. Inter-Basin Connectivity (Ongoing Testing)
- C-6 to C-8 and C-9 (and vice-versa)
Interbasin connectivity through the planned

OL CITY CANALS

| ChBisCAYNECAN

MIAMI OPA-LOCKA
EXECUTIVE AIRPORT
BURLINGTON
CANAL

woTE .au.uynﬂ
a3 LOCKA CANS

Minton

1 WELLFIELD CANAL __ DBL-2 127 ST CANAL

extension of the Golden Glades secondary Sebos i P
canal system —
- C-6 to C-7 (and vice-versa) Temporary Storage
o Existing structure G-72 is removed and e - A LA =
. e 50 G-72E .
replaced with two (2) pre-cast concrete box ILN = 1§ Two (2) pre-cast concrete box culverts :
culverts with remote-controlled sluice gates B p— i -4 gegg)nvg;arfar::ﬁ:;gctfr:gt:rs;:ﬁ: gates.
! “ .ﬂ‘{ ‘i (0.5") of head

that will allow for regulation of the upstream
(C-6 canal) and downstream (C-7 canal) water
elevations.

Benefits: Reduction in canal peak stages

L amm—

SR 25/0keechobee Road
G 72 Control Structure

Miomi, FL 33173



C-6 Grant Proposal

Project components
2. Storage Locations (Ongoing Testing)

- Penssuco
- Bird Drive
- Kendall

- Existing C-4 Emergency Detention Basin

Benefits: Reduction in canal peak stages and flood risk
across watersheds.

3. Temporary Storage Areas = 13.40 acres (Ongoing Testing —
New Locations TBC)

- Sewell Park (= 11.22 acres)

- Jose Marti Park (= 2.18 acres)

Benefits: Reduction in flood risk with nature-based
features with the potential to attenuate localized
flooding by slowing runoff and storing floodwater.

f;‘\ ION CANAL S

C-2 EXTE

- 4 i 1
WENORTH LINEIC .

?
“f

> i L4 i B v, L
P IASS . >
P -
. "

Pennsuco

D Bird Drive

(//] Kendall Rock Mine
C-4 Emergency Detention Basin



C-9 Grant Proposal

Project components

1. Temporary Storage Area = 40 acres (Ongoing Testing) - Potential partnership with Miami-Dade County

Benefits: Reduction in flood risk with nature-based features with the potential to attenuate localized
flooding by slowing runoff and storing floodwater.

Temporary Storage

L S S el T N— TN -~ TR W S C 8 C 4



C-12 Grant Proposal

Project components

1. Distributed stormwater storage
- Northern Bank- 0.39 miles
- Southern Bank- 1.09 miles
- Total Area: 11.90 acres

Benefits: Reduction in flood risk with the potential to
attenuate localized flooding by slowing runoff and
storing floodwater.

2. Temporary Storage (= 6.10 acres)
- Passive Park -The Circles (= 2.63 acres)
- 46th Avenue South of 21st Street (= 1.47 acres)
- St. George Park (= 2 acres)
Benefits: Reduction in flood risk with nature-based

features with the potential to attenuate localized
flooding by slowing runoff and storing floodwater.

Dlstrlbuted Stormwater Storage




e —
Culverts and Flap Gates

s e
ety L

C-12 Grant Proposal

Project components
3. Culverts and Flap Gates
- Scenario 3A (Only Flap Gates)

o Outfall East of the Turnpike and West NW 47th
Court

o Outfall downstream Structure S-33
- Scenario 3B (One Culvert and Flap Gates)
- Scenario 3C (Two Culverts and Flap Gates)

Benefits: Reduction in flood risk, improvements in
the secondary system

4. Local Pump (Ongoing Testing) ,
- East N State Road 7 e "

Benefits: Increase local drainage and alleviate flood
depths during extreme storms




Projects/Grant Implementation

Ongoing Coordination with:

* FDEP Resilient Florida Grants Implementation:

- 3 Grant Agreements Amended + 3 under review; Site visits and
quarterly reports; Interagency agreement executed with Palm
Beach County

- Flood Adaptation Planning Study initiated for Martin/St. Lucie
Counties and Broward Basins

 FDEM/FEMA BRIC Grants Implementation:
- 3 grant agreements executed
- 3 interagency agreements undergoing final review
- 2 draft MOAs with key stakeholders ongoing

* FDEP Innovative Tech Grant Implementation:

- Draft grant work plan currently under final FDEP review, in
collaboration with Miami-Dade County




Projects/Grant Implementation (continued)

|
i K

Coordination with project partners and key ' - ', & @Lm _
stakeholders ongoing: R, B

* Interagency Workshop on C-8 Basin Project -
August 27, 2024

* Interagency Workshop on C-7 & C-9 Basin
Projects - September 10, 2024

* Projects coordination, site visit with Miami-
Dade County, City of North Miami Beach

* Design and real estate coordination with Miami
Shores Village and Miami-Dade County (Parks,
DERM, Office of Resilience), South Broward
Drainage District, Miami-Dade County Schools
and City of North Miami Beach

Public Outreach in early 2025



USACE-SFWMD Resiliency Coordination Efforts

C&SF Flood Resiliency Study — Section 203

Initiated in Broward County (Reach A)

Leveraging 216 Study milestones

Initial Public Planning Meeting was hosted on
October 24, 2024

NEPA Scoping Meetings:

December 10, 2024 at 2:00 p.m. and 6 p.m.

More on Agenda Item #7

Visit www.sfwmd.gov/C&SF for more information.

US Army Corps
of Engineers.
Jacksonville District




USACE-SFWMD Resiliency Coordination Efforts

C&SF Flood Resiliency Study —
Section 216:

- Coordinating scope and budget
update to VTAM

- FWOP Total Benefits Evaluation
Underway

- Agency Technical Review Memo (in
support of Section 203)

Legend
@ Coastal Structure Current Condition Flood Protection

—— Primary Canal Level of Service

3 watershed Boundary 5-Year Event

fe C&SF Flood Resiliency Planning 10-Year Event
Reach C [0 25-Year Event

- More on Agenda #7

Visit www.sfwmd.gov/C&SF
for more information.




Other Relevant Recent Updates

* Flood Risk Modeling (Silver Jackets: USACE, FDEM, WMDs, Florida
Flood Hub and FL Statewide Office of Resilience)

- Statewide user interface (web map) being tested
- Models submitted (500+ from SFWMD)

- Flood Vulnerability Assessments and the need for advanced
H&H tools in South Florida

Object maps Maximum damages

 Statewide Regional Climate Model/ Projections: . — €/#

- Assisting Florida Flood Hub on contract execution 1
- Project to be funded by 3 WMDs, FDOT and FDEP Water depth map Damage Functions Damage map

- Working with University of Miami and Florida State University
on contract execution




Resiliency Coordination Forum

* Take our survey to provide feedback and share suggestions
- https://forms.office.com/g/MkZuHNhCPZ
e Save the date for our 2025 meetings
- Wednesday, February 26, 2025
- Wednesday, May 28, 2025
- Wednesday, September 3, 2025
- Wednesday, December 3, 2025




Upcoming Events

 WateReuse Florida — Resilience Panel, Dec. 5, 2024,
Orlando, FL:
https://watereuse.org/sections/watereuse-
florida/meetings-events/

* Southeast Florida Climate Leadership Summit, Dec. 16-
18, 2024 — Key West, FL:

https://southeastfloridaclimatecompact.org/summits/

Please share other relevant events during Around the Table
Updates (Agenda #9)

ANNUAL
T

-
= S
g AR w

252024

8:00 A.M. -12:00 P.M. | ROSEN SHINGLE CREEK, ORLANDO WEKIWA 5

Resilience Panel, A New Integrated Water Resource Project, Orange County
Utilities, Special Speaker: Mr. Wilton Simpson, Commissioner of Florida
Department of Agriculture & Consumer Services

FL WateReuse Board of Trustees December Board Meeting & Elections




Thanks!

Carolina Maran, Ph.D., P.E.
Chief of District Resiliency, SFWMD
cmaran@sfwmd.gov
www.sfwmd.gov/resiliency

Pr@) by Paul Krashef_'skiaf P



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Pete Kwiatkowski, P.G.
Resource Evaluation Section Administrator
Water Supply Bureau, Water Resources Division

Pete Kwiatkowski, P.G.
w
= _sfwmd.gow




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SFWMD Staff Acknowledgements

= Justin Zumbro, P.G., Lead Hydrogeologist
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Agenda

= Overview of saltwater intrusion and aquifers

* Importance to wellfields and infrastructure
* Project approach

= Results — Water Table, Lower Tamiami,
Sandstone, Mid-Hawthorn, Biscayne aquifers
(2009, 2014, 2019, and 2024)

= Conclusions

= Next steps

Pete Kwiatkowski, P.G.
Ffwmd.gow 3




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Common Sources of Saltwater Intrusion

e Lateral intrusion from the coast

- Vertical intrusion (upconing) from
saltwater below

 Surface Infiltration -- estuaries, boat
basins, saltwater marshes, saltwater
canals, etc. ooy N . SALTWATER

« Ancient (relict) seawater trapped in

aly, Aaya aaya a avya ala a a -
WAA' BN LA N VA U AW \J \J AU U

Pete Kwiatkowski, P.G.

Efwmd.gow 4




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Generalized Hydrogeology of South Florida

Ft. Myers v Labelle :
WEST y Lake Okeechobee [ West Palm Beach EAST
T Do G/\S‘ — e O
...... ~ Cy, ] 100
Water Table Aquifer N’e Aquifer
P ; 300
Lower Tamiami Aquifer R oosins
¥ 500
Hawthorn Group Confining Zone 700
900
Upper Floridan Aquifer 1100
Middle Confining Unit 1300
1500
‘Avon Park Permeable Zone (APPZ) e
Middle Confining Unit
iddle Confining Uni 1900
L ower Floridan Producing Zone 1 2100
Lower Confining Unit
Lower Confining Unit 2300
Lower Confining Unit
Boulder Zone
wPete Kwiatkowski, P.G 3000
5
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Why is this Important?

- Wellfields are a major water supply source —
protect investment

« Once saltwater enters wells, very difficult — if bV
not impossible -- to reverse [odigh

« Very expensive to relocate wellfields and
associated infrastructure (pipelines, treatment ,,
plants and processes, etc.) vy ek R, o ak

Surficial Aquifer BN 11, Maralago Cay

System 12A. PBCWUD
Floridan Aquifer __ 12B. PBCWUD -
* System Western

» Other sources of water more expensive to Current 2021) 13 Fom Sy

Utility Service Areas 14. Riviera Beach

treat (e.g., Floridan aquifer — reverse S oo EB1E T

3. Delray Beach 17. Wellington

OS m OS I S ) : ‘;: glpgll;land Beach ég.axest Palm

6. Jupiter Domestic and Small |<.a,
7. Lake Worth Public Supply

Beach Lower East Coast
8. Lantana Planning Area

P Kwiatkowski, P.G. - -
Ffwmd.gow 6




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SFWNMD Saltwater Interface Mapping Project

= Strategy -- Compare interface positions (i.e., 2009, 2014,
2019, 2024), note areas of concern, adjust monitoring, and
adapt as necessary

= Update maps every 5 years

= Use all available data (USGS, SFWMD, Counties, Water Use
Permittees)

= Furthest inland extent — dry season

= 250 milligrams per liter (mg/L) chlorides (isochlor)

= Coastal aquifers: Water Table, Lower Tamiami, Sandstone,
Mid-Hawthorn, Biscayne

Pete Kwiatkowski, P.G.
Ffwmd.gow 7




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Mapping Challenges

Representing a three-
dimensional feature on a two-
dimensional map

Representing a dynamic
interface with fixed-time
shapshots

Representing a diffuse front RN
with a single line impermable bedrock

M ' {

Mapping from data that may represent one of several saltwater intrusion
pathways

Pete Kwiatkowski, P.G.
Ffwmd.gow

Some wells used in 2009 and 2014 and 2019 not available in 2024 (e.g., wells
abandoned, destroyed, no longer required to be monitored, etc.)
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Total
SPWMD Facility 1D Project Name Well or Station Name XCOORD DEFI’l Diepth
{ltclbl: [h:ct bi)

EEEF.FIELD BEACH PUBLIC WATER SUPPLY

Data
Compilation

Pete Kwiatkowski, P.G.
Ffwmd.gow 9
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Legend

Structures Chloride Sample Locations Saltwater Interface:
Culvert O Well New wells for 2024> Estimated 250 mg/L

Isochlor
Lock > Surface Water Station

Pump Chloride Concentration 2024

Spillwa . T i i
V\?eir y ® <100 mg/L igig, location uncertain
101 - 250 mg/L

Public Supply o 2014
Wellfields e 2ol = 1,000 mgrl
B ® > 1,000 mg/L 2009
Y Chloride Labels @’ Freshwater Bodies
o 1 (1:?5) 128 Saline Water Bodies

Map 2024 2019 Mangrove and

ID Chloride Chloride Saltwater Marshes

Pete Kwiatkowski, P.G.
fwmd.gow




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Results: Water Table Aquifer

C0O-2487R ID 145299 i LEE E
n 116(;,92) ..3 (91) 51 .."4 (86) 54 COLLIER E
" TOta/ Depth= 15 ft .14(1;31 205 8 (30) 86 & 1“_5 (86)-54 7 (34) 54 E %{4”
* SO me in I an d Casing Depth= 15 ft QP92 _11ast | 410100) 80 E 1
o TEN13 (110) 80~ | \ = a
saltwater movement P e |
CO1 | = @ 5
: T ¢ g
N | s 0 5 g 2
INiNapEs ; ya s 1 ook ebol | 1
% 4001 bo) 40— 3 ] 84 (125) g & ore-t
£ § E ﬁ;c OLDEN-GATE eu;% %?5 3 (32) 25 o 33(21)
g : <
New wells (red o 1o || Tl dee
circles) better | T e
® 200 2 -
delineate interface  [E e
oS ¢ Quly50[120) %
< 0, ';E! W
. (@] 1 (254) 123~ .
( n Ot n e CeSSa rI Iy gg 5163?;_ ‘ .8 i{?“ (65) 7&{53 71) ""..52 (15) 322
. — ] -
interface movement) TN (et
1 (400) 1 ;\,65’@” i /66 (150) 415 |
B2 (220) 1 ; / £59 (198)

B3 (200) 150—

MILLER CANAL

B4 (220) 118 =
Structures Chloride Sample Locations Saltwater Interface: T § ﬁ
U Culvert © Well ¥ New wells for 2024 Estimated 250 mg/L 65(82) s2— 69 (49) 42‘;'*%{/ 2
i f . o
M Lock <> Surface Water Station Isochlor Lehal ) JoEats ;
— i |
gl gu'Tllp Chloride Concentration 2024 i 73 (146) |2
pillway ———= 2019 . =74 (112) 92
D Weir < 100 mg/L Ldie 76 (144) 110
Public Suppl 101 - 250 mg/L 2014 77 (340) 250 _ H-(f:s;n,wu} 180
Wellfielde Y ©® 251-1,000 mg/L — 2009 78 (560 200~ TR 5
. ® > 1,000 mg/L 2 Freshwater Bodies 210 Eg:g; :gfn’/,/ r . ( = —B83 (42) 49 3
- Chloride Labels Saline Water Bodies 82 [2,800]02.000- X —_-"34:{3_33}:;:3} . -,_§.
Roads e 1 (1?5) 128 Mangrove and /0 ,«??%5 (60) 70 K 289 (47) 53 :
Map 2024 2019 Saltwater Marshes 88(20,000)° . 7 86(102)220 - g
Pete Kwiatkowski, P.G. D Chloride Chloride P 90.(208) 250/
93 (20,000) ug% 52 (299)
fwmd.gow Y




SOUTH FLORIDA WATER MANAGEMENT

Results: Water Table Aquifer

DISTRICT

Some inland
saltwater movement
in SW Collier County

New wells (red
circles) better
delineate interface
(not necessarily
interface movement)

Chlorides (milligrams per liter)

400 1

300 1

200 1

100 1

PW-3 ID 150798

Total Depth= 18.2 ft
Casing Depth= 8.2 ft
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Structures
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Pete Kwiatkowski, P.G.
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DISTRICT

Results: Lower Tamiami Aquifer

 |Interface appears to have

retreated towards coast in Naples
area (reduced wellfield pumpage,
aquifer recharge from reclaimed

water use)

Some inland movement in Bonita

Springs area

New wells (red circles) better

Chlorides (milligrams per liter)

delineate interface (not necessarily

interface movement)

Connate water area less than
previously interpreted

Pete Kwiatkowski, P.G.
med-gov

2015 2020

2025

Structures

Chloride Sample Locations

Saltwater Interface:

¥ Culvert O well i? New wells for 2024 Estimated 250 mg/L
B Lock > Surface Water Station Isochlor

6 Pump Chloride Concentration —2024

=] Sp|!lway ) <100 mg/L m—=—= 2019

8 Weir 101 - 250 mg/L 2014
Public Supply 551 _ 1 000 mg/L — 2009
Wellfields @® > 1,000 mg/L ¥ Connate Water

o Chloride Labels Freshwater Bodies
Roads ® 1 (11:'5)123 Saline Water Bodies

Map 2024 2019
ID Chloride Chloride

Mangrove and
Saltwater Marshes
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Broward County
Estimated Position of the
Saltwater Interface

March/April/May 2024

Pete Kwiatkowski, P.G.
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Deerfield Beach Area

D13 (G2731) ID 115978

PALM BEACH m_l Total Depth= 170 ft
BEROWARD Gse— 1 (46) 182® |} 2 (62) 186 N . Casing Depth= 20 ft

i
", 50 o el I
5{2.?50]:.2:30-—-‘{“11&_ -i;fS_._E!:?ﬂl 4,758 2
10 (21) 128 T (40) zaT - T Al I‘-..__:.!_._._
MAB) 2555
13 {48) 110 P (42) 1018 412 (52) 234

Desrfiishl - B (315) 6870 Dearfiedd -
Wes! " Easl =

14 (83) 245
16 (45) 207

s
18 (41) 181

Chlorides (milligrams per liter)

21 (2,240) 1,130

4-23 (23) 21
24 (28) 40

1980 1890 2000 2010 2020

E SAMPLE Al

Saltwater interface has retreated towards the coast, presumably due to
reduced pumping from the City’s East Well Field

ete Kwiatkowski, P.G.
Ffwmd.gow




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Pompano Beach Area

PALM BEACH ‘ O ' ,7’

+30 (158) 371
|

_ g Pompano Beach- £ () 31 (156) 371
BROWARD Ail’pOl’t = O \ -

N.#7-32 (189) 191

MIAMI-DADE P | gg Eg%; :2; 33 (231) 397

[ A—>.34 (124) 108

Eetmeted 250 ma/L 39 (108) 16sn o [ 37 (8,328) 8520
Fochlor 40 (99) 152—< 138 (878) 1,650

Name -
2024 | 41 (32) 38\

*a,

NfFEDERAL Hwy ™

——— 2019

POMPANO

BEACH
-

E-ATLANTIC BLVD

« Saltwater interface has retreated towards the coast, presumably due to reduced pumping from the City’s
eastern wellfield, reduced pumping from domestic irrigation wells, and perhaps aquifer recharge from
reclaimed water irrigation. Note new SFWMD Monitor Well BS-3.

BEeciusiesuns .




Ft. erdale Peele-
Dixie Wellfield Area

« Saltwater interface at depth of 280

feet while production wells at depth of
120 feet

Greater emphasis using data from
deeper wells suggests interface is
further inland than previously
interpreted

Pete Kwiatkowski, P.G.
Ffwmd.gow
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Fort Lauderdale Area
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Pete Kwiatkowski, P.G
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South Broward County Area
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Lake Worth Beach/Lantana

Slight movement in
Lake Worth Beach
area

Some inland
movement in
Lantana

Chlorides (milligrams per liter)

LWMW-4 (318 ft) ID 192489

Total Depth= 318 ft

Casing Depth= 310 ft

Structures
¥ Culvert
() Lock
& Pump
L Spillway
A Weir

Public Supply
Wellfields

Pete Kwiatkowski, P.G.
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Boynton Beach

FLORIDA WATER MANAGEMENT

DISTRICT

* Interface relatively
stable

Interface position
updated to correctly
emphasize data
from deeper zones
where saltwater is
present
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Inland movement

since 2019

Sharp increase at
Well PB-1707 and

now stable

Pete Kwiatkowski, P.G.
Ffwmd.gow

FLORIDA WATER MANAGEMENT DISTRICT
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

ST LUGIE

Avsdonsmont

Martin and St. Lucie
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Pete Kwiatkowski, P.G.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Conclusions

« 2024 Status of the Saltwater Interface:

* Noticeable inland movement (South Broward County [ongoing], Delray Beach [stabilized])

« Some inland movement (Fort Lauderdale, Lantana, Naples, Southwest Collier County and Bonita Springs (LTA),
» Retreated towards the coast (Naples [LTA], Deerfield Beach, Pompano Beach)

« Been better delineated with new wells (Jupiter, Fort Lauderdale, and Boynton Beach)

« Saltwater interface has advanced or retreated depending on location, proximity to saltwater, wellfield pumpage, reclaimed water
use, etc.

« Saltwater intrusion is occurring, emphasizing the importance of continued monitoring (laterally and vertically) and wellfield
management

A ~ ~ A o ~ A ro Al ~ Al o AlAe Ihv/ N
U d YAV, S UV U

aartorial, 10Ca O 1110 O g 1Tay © guU

« Ongoing monitoring is important to evaluate the effects of future sea-level rise

Pete Kwiatkowski, P.G.
Erwmd =GOV
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Next Steps

« Work with local governments, permittees, and others to:

« |dentify other existing wells to increase mapping
accuracy for future maps

- Identify funding to facilitate well replacement as
needed

- Evaluate need and identify funding for new wells
(critical data gaps or areas of concern)

Pete Kwiatkowski, P.G.
Ffwmd.gow 27




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Pete Kwiatkowski, P.G.
pkwiat@sfwmd.gov

2009, 2014, 2019 & 2024 maps available:
https://www.sfwmd.gov/documents-by-tag/saltwaterinterface

_sfwmd.goy




JACKSONVILLE
COMPOUND FLOODING

South Florida Water Management District
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JACKSONVILLE IS
EXPOSED TO MANY '
TYPES OF FLOODING W
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Hurricane Irma is an important example
of compound flooding in Jacksonville.

Downtown Jacksonville at the height of storm surge flooding [Hurricane Irmal].
Image credit: Bob Self / Florida Times Union.
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Image credit: City of Jacksonville.
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COMPOUND FLOODING

When different types of flooding occur at the
same time. An example is when heavy rain
falls during a coastal storm. Many places
along the St. Johns River and its tributaries
are vulnerable to this kind of flooding, but this
type of flooding is the most difficult to predict.

DATA GAPS: compound flooding
scenarios are not fully represented in the FEMA
National Flood Hazard Layer and/or recent
stormwater flood modeling developed for the
City of Jacksonville.
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STORMWATER
(PLUVIAL) FLOODING

Flooding due to rainwater piling up in areas
with poor drainage. This often happens
during heavy rainfall events, when drains and
pipes can't keep up with the rain.

DATA GAPS: Existing flood risk data for

Jacksonville does not fully account for surface
stormwater (pluvial) flooding that might occur
away from the river and tributaries.

TR R

North Edgewood Ave»
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Quantify compound
flood hazards §

Develop probabilistic compound flood model
to better understand flood risks.

Forecast flooding
in real time

Design FloodID support dashboards
to facilitate dynamic disaster
preparedness and response.

cutting edge science and data

Develop data and TO SUPPORT A MORE
model catalog RESILIENT JACKSONVILLE

Deploy Jacksonville EnDMC
to support efficient and
centralized data sharing.

Guide implementation of
Resilient Jacksonville

Estimate flood consequences
and improve decision making, policy,
and resilient infrastructure design.




QUANTIFY COMPOUND
FLOOD HAZARDS

Develop probabilistic compound flood model to better
understand flood risks.

()]
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BENEFIT OF COMPOUND FLOOD MODEL AND DATA

Ability to model response to rain, winds, and storm surge concurrently

« Coastal Hydrodynamic and Wave models do not represent pluvial/fluvial effects.
« SWMM models focus on fluvial only with a static tidal boundary condition.

Response based approach to infrastructure design

» A 25-year rainfall event at Mayport does not necessarily produce a 25-year flood
response at Springfield.

* The Annual Exceedance Probability Curves from the HEC-RAS 2D model can be
used to identify

* Flood depths for a desired design period

* A set of events that can produce the flood depth that can be provided as inputs to
the SWMM models or other models used for design

: e,



HEC-RAS 2D MODEL

Model Domain Covers
4 HUC-8 Basins:

Lower St. Johns River
Upper St. Johns River
Ocklawaha River
Nassau River

Model domain extended well outside delineated
boundary to capture any interflow and allow
flow out of the model.



HEC-RAS 2D MODEL

T

Routing Area:

5000'x5000° Mesh

Used to route flow to‘the City of
Jacksonville

Mesh size kept large to optimize model run
time

Detail Area:

300'x300" Mesh
Results require high level of accuracy
Allows for accurate tidal wave propagation

Additional regions of refinement (150’) of
frequently flooded areas

Duval County
Detail Area:
300°x300’

Routing Area:
5000'x5000’




We have
developed new

detailed models [

to better

dynamics.
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New modeling captures the complexity of Hurricane Irma.
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MODEL PERFORMANCE: HURRICANE IRMA
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VISUALIZING
RESULTS

Flooding Heatmap (All 100
Simulations, TCs & nonTCs)
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FORECAST FLOODING
IN REAL TIME

Design FloodID support dashboards to facilitate
dynamic disaster preparedness and response.

16



8.

REAL TIME FORECASTING - FloodID

» Real time forecasting and emergency decision support system
» Forecasts for storm surge, waves, and compound flooding
* Provides emergency support dashboards

» Operational for:
 City of Jacksonville
 Louisiana GOHSEP
« National Oceanographic Partnership Program (NOPP, NRL)

 Coordination with:
« NOAANWC
« USACE

17



COMPOUND FLOOD SIMULATIONS: NHC+QPF
PEAK WATER LEVEL (NHC ADVISORY 15)

" THE WATER INSTITUTE
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COMPOUND FLOOD SIMULATIONS: NHC+QPF
PEAK WATER DEPTH (NHC ADVISORY 15)
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COMPOUND FLOOD SIMULATIONS: NHC+QPF
TOTAL PRECIPITATION
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COMPOUND FLOOD SIMULATIONS: NHC+QPF
RIVER WATER LEVEL TIMING

« Peak water levels (approximately 4 ft NAVD88) predicted the in
St. John River 10/10 @ 2100 UTC (5PM Local time)
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GUIDE IMPLEMENTATION OF
RESILIENT JACKSONVILLE

Estimate flood consequences and improve decision
making, policy, and resilient infrastructure design.




Hurricane Irma Damage and Exposure

$650M
$605M Number of Structures
$600M Affected

Residential 11,407
Commercial 1,135
Industrial 475
Religion 94

Government 46

New modeling
estimates flood
consequences to
support resilient
infrastructure
decision making.

Agriculture 19
Education 18
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LOCATION-SPECIFIC DAMAGE ESTIMATES

Hurricane Irma Flood Damage
Asset Damage by Location

Location

Other-$47M

Highlands [l $36M
Hyde Park Jill] $35M
Ortega Forest . $31M
Hogan's Creek . $26M
Blaunt-Quarant.. .$26M

\.r"‘\rl'r"

‘ sandaiwood [JJj$25M
E] : ' Riverside ] $25M
Del Rio [} $22m
Venetia [J s20m
Oceanway I $19M
== Deerwood I $17M

Structure Type _
M Residential Crystal Springs I $17M

Hl Commercial

— M Industrial Craven I$15N|
M Public Commonwealth [ $14m
Brooklyn Wl ¢12nm

$0M  $100M  $200M $300M
6 Total Damage =

© 2024 Mapbox © OpenStreetivlap

Flood Depth (ft.)
o 0
o




LOCATION-SPECIFIC DAMAGE ESTIMATES

Hurricane Irma Flood Damage

Asset Damage by Location

Location
Downtown

san Marco NG 5234
Other
Highlands
Hyde Park
Ortega Forest
Hogan's Creek
Blaunt-Quarant..
Sandalwood
Riverside
Del Rio
Venetia
Oceanway
Deerwood
Structure Type
M Residential
Bl Commercial
M Industrial

l Public
© 2024 Mapbox © OpenStreetivlap

Crystal Springs
Craven

Commonwealth
Brooklyn
$OM  $100M  $200M  $300M
Total Damage =

Flood Dggthl_(ﬂ:.)
o O
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PLANNING s

APPLICATION:

Guiding future

growth in areas
that are low risk |
and well-connected

to infrastructure /
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PLANTED AREAS HELP

RETAIN WATER

REGRADED STREETS AND
SIDEWALKS PREVENT PONDING

ENHANCED STORM
SEWERS REDIRECT WATER
& DESIGN e
BIOSWALES SLOW ;

ENGINEERING

AND TREAT RUNOFF [

APPLICATION: | ol oo
- . T T B R T RUNEIIESS PERVEABLE PAVING ENABLES [

Supporting resilient | afe T [ R [
iInfrastructure
design

SIDEWALK
Bloswalg
A
NE AMEgrey TRAVEL
E LANES BIKE ==
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BUFFER
BIOSWALE

68
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NEW MODELING WILL SUPPORT FUTURE
INTEGRATED PLANNING IN JACKSONVILLE

— | PRoZecTIONS
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THANK YOU!

mnarayanaswamy@thewaterinstitute.org
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SFWMD RESILIENCY

COORDINATION FORUM:
USACE RESILIENCY PROJECTS UPDATE

4 December 2024

E. Timothy Gysan, P.E.,PMP
Resilience Sr Project Manager
Jacksonville District

U.S. Army Corps of Engineers

US Army Corps
o').S.ARMY of Engineers.:
N




C&SF RESILIENCE PROGRAMS

€6

., C&SF FLOOD RESILIENCE: INTEGRATED PATH FORWARD

Planning Reach A - Broward County Basins

e Section 203 with associated USACE agreements for technical assistance

* Feasibility Study (Initiated Q4 FY24) — Target WRDA 26 gl

e Letter of intent from SFWMD to ASA(CW) submitted 17 JUL 2024;
ASA(CW) acknowledgment letter sent 23 AUG 2024

Planning Reach B - C-7, C-8, C-9 Basins
* FEMA Building Resilient Infrastructure and Communities (BRIC) / Resilient
Florida Grant Funding Available with associated Section 408 requests

Planning Reach C - Miami River Basins

e C&SF Flood Resiliency Study — Section 216 Authorization — Budget to be
agreed with VTAM

* Feasibility Study - Target WRDA 28

Planning Reach D — South Dade Basins

Reach D
(Future
Authorization)

e Structures potentially to be integrated into the upcoming CS&F
Comprehensive Study or future planning studies

s C&SF Project Reaches and Associated Coastal Structures

trict i .
5501 Gun Gl R, Wt Pl Beach, (Lasios O 325 6.5 13 Miles
561-686-8800 - FL WATS 1-800-432-2045 Date Exported: 7/1/2024 4:56 PM




Study Process

» USACE Jacksonville District and SFWMD finalized an overall integrated strategy;
Revised Section 216 will focus on Reach C
» Five Structures in the reach to be evaluated

» USACE Jacksonville submitted revised Vertical Team Alignment Memorandum
(VTAM) to the South Atlantic Division (SAD) on 14 August 2024 for the focused
Reach C study; Endorsement by SAD Oct 2024 transmitted to Headquarters
USACE
» Nest Steps: Endorsement by HQ and transmittal to ASA

Technical Efforts
» Target to share existing conditions and FWOP results with the PDT - Meeting early
2025

v6

Planning Reach C — Miami River

12/4/2024
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December 4, 2024
Resiliency Coordination Forum

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

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




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

Project Purpose: Identify the most effective and feasible plan to reduce flood risk in areas of
Broward County that are most vulnerable to flood risk

*  Study will utilize WRDA 1986 Section 203 process to complete an
integrated Flood Resiliency Study and Environmental Impact Statement
for Broward Basins

e Study focus on the primary canals and coastal water control structures
in Broward County that are part of the C&SF project

*  SFWMD Non-Federal Sponsor
*  Funding support/partnership with FDEP and Broward County

* Leverage C&SF Flood Resiliency Study (216 Study) Milestones - Reach A

*  Project management, modeling and evaluations will be completed
by SFWMD

*  Consulting Services will provide technical, policy, modeling
and engineering support services

* Technical and Federal Assistant from the Jacksonville District

* Targeting authorization WRDA 2026



o~ Section 203
BF C&SF Flood Resiliency Study for Broward Basins

Dwtrictwide Terrain Elevation (Feet NAVDES)
w2

Project Study Area e

Reach A in the C&SF Flood
Resiliency Study (Section 216) is the
Section 203 Project Study Area

Approximately 420 square miles

Area shown
lon main map &

Relatively flat landscape, slightly
above sea level

NOAA Digital Elevation Model - Terrain
Model (Feet NAVDES)
- <0
N00-5
. 5.1-10
10.1 - 15

2 bt ST F o’ * .“"7 ~ 15.1 - 20

| ProlectStudy Ared




Section 203

C&SF Flood Resiliency Study for Broward Basms

Project Study Area - Managed Basins
«  Several managed watershed basins

*  Primary canals/rivers

*  Primary coastal water control structures

*  Other non-managed watersheds downstream of

Area shown

coastal water control structures g P
MANAGED BASIN | PRIMARY CANAL COASTAL WATER
CONTROL STRUCTURE
Hillsboro Canal Hillsboro (G-08) G56 Gated Spillway e L RatiA
Basin Canal = SPWMD Watersheds
Boundaries
Pompano Canal Pompano (G-16) G57 Gated Spillway e
Basin Canal Downstream Watershed
From Coastal Structure
C-14 West Basin C-14 Canal S37B Gated Spillway Msele hiacdena |
C-14 East Basin C-14 Canal S37A Gated Spillway
C-13 West Basin C-13 Canal S36 Gated Spillway
C-12 West Basin C-12 Canal S33 Gated Spillway
North New River North New River G54 Gated Spillway
Canal West Basin (G-15) Canal
C-11 West & East C-11 Canal S13 Pump Station &
Basins Gated Spillway




Section 203
C&SF Flood Resiliency Study for Broward Basins

Draft Problems (leveraging 216 work):

¢ Changing climatic conditions have demonstrated the immediate need for a holistic and
integrated approach to addressing flood and coastal storm risk management

*  The more than 70-year-old gravity driven C&SF water management infrastructure system was
not designed to manage the current conditions of combined runoff, storm surge, and high tides,
resulting in a reduction of the system efficiency

¢ System inefficiencies are further exacerbated by sea level rise and extreme rainfall events that
further stress the system and reduce its ability to provide flood protection in the future

*  The highly dense urban areas in Broward County Florida, served by the C&SF system, are
experiencing significant flooding now, which is expected to worsen in the future

. Flooding events result in property damage (residences, businesses and critical infrastructure),
health and life safety risks, saltwater intrusion and threatens economic activities that are of
significance




Section 203
C&SF Flood Resiliency Study for Broward Basins

Draft Opportunities (leveraging 216 work):

. Provide continued flood risk management to reduce the most immediate flooding risks of vulnerable
areas within the C&SF Project

. Expeditiously modifying C&SF coastal infrastructure in highly vulnerable areas to reduce the risk of
harmful and damaging flooding and impacts to communities and economies

. Manage life, health and safety caused by inland inundation

Draft Goals and Objectives (leveraging 216 work):

. Develop, evaluate and recommend flood risk management measures and adaptation strategies to build
flood resiliency in Broward County communities served by the C&SF system, now and in the future, and
contribute to national economic development

. Enhance existing C&SF infrastructure functionality and capacity to improve flood risk management and
resiliency, which has been degraded by changed conditions within Broward County

. Complete a feasibility study with economic analysis that justifies expenses for modifications and
improvements

Draft Constraints (Section 203):

. Study limited to modifications to the primary canals and coastal water structures in Broward County
. No diminishment or reduction of existing flood risk management




Project Schedule

'Targeting March 2026 - Deliver Final Feasibility Report and Environmental Impact
Statement to ASA Civil Works

2024 2025

November 2024 February 2025

October 2024 January 2025

Cost
Benefit
Analysis

Public Modeling
Scoping of

Meeting Alternatives

December 4, 2024
December 10, 2024

Data
Collection

Final Array of
Alternatives

Project
Kick Off

October 24, 2024

2026

December 2025

March 2026

April 2025

Identification of
Recommended
Plan

August 2025

Publish DRAFT
Integrated FS/EIS
in Fed Reg

May 2025

Technical &
Policy Reviews

January 2026

Submit to
ASA for WRDA

Publish FINAL
Integrated FS/EIS
in Fed Reg

Cost Certification
and
30% Design Plans




Next Steps

Public Scoping Meetings

Public Scoping Meeting 1

December 10, 2024
2:00pm — 4:00pm

Government Center East
115 S. Andrews Ave., Room 430
Fort Lauderdale, FL 33301

Public Scoping Meeting 2

December 10, 2024
6:00pm — 8:00pm

Government Center East
115 S. Andrews Ave., Room 302
Fort Lauderdale, FL 33301




Discussion



C&SF RESILIENCE PROGRAMS
SHINGLE CREEK & KISSIMMEE RIVER STUDY

®

: ' Current Status —
: ' A 0 o el R +  SAJ received FY24 Work Plan Funds
Windrmeredhe v g il 5 3 = *  Working to develop Feasibility Cost Share Agreement with Osceola County by January 2025

Authority —
»  Section 201 of the Water Resources Development Act of 2020, Division AA of Public Law 116-260 as
amended, in Division H Section 8201 of the National Defense Authorization Act for Fiscal Year 2023..

Scope -

* The purpose of the project is to improve flood risk management, provide ecosystem restoration, and
additional water storage conditions in Shingle Creek and Lake Toho within the Kissimmee Chain of
Lakes by improving the storage and hydrologic connection throughout the system

“ v
ake-BuenapVista o

‘l
it

Narcgossee

INLAND FLOOD RISK RESTORATION

+ This may include taking actions to develop cost-effective structural, non-structural, and natural and
nature based features to re-establish native riparian, upland, and riverine habitat and the hydrologic
functions they historic performed

Shingle Creek flow-way through Orlando to Kissimmee and

) . Key themes —
outlet into Lake Tohopekaliga

. Shingle Creek and the surrounding floodplain could convey the runoff from storm events and the S-61
outlet structure at Lake Toho could pass high flows into the lower lakes. Continued urbanization has
constricted the flow area, filled natural storage, and increased the volume of runoff

. Opportunities exist for development of multipurpose features optimizing total benefits of the flood risk
management, aquatic ecosystem restoration, and water storage solutions

. Project will support federal goals for benefits to Environmental Justice communities, habitat restoration,
navigation, flood risk management, and recreation

¥0T
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Florida Flood Hub for Applied Research and
Innovation, Workgroup Updates

SFWMD
Resiliency Coordination Forum
December 4, 2024

Gary T. Mitchum, Ph.D.
Professor and Associate Dean
USF College of Marine Science
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Florida Flood Hub

THE STATE OF FLORIDA’S CENTER FOR FLOOD DATA

* Improves flood forecasting

* Informs science-based policy, planning, and
management decisions

* Brings together experts from across the country to
address flood-related issues

* Creates a one-stop-shop for high-quality flood data

* Helps communities prepare for the realities of
rising sea levels, stronger storms, and more
extreme rainfall events

Presenter: Dr. Gary Mitchum
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Scientific and Technical Workgroups

WORKGROUPS ARE CENTRAL TO THE SUCCESS OF THE FLOOD HUB

Rainfall Comprehensive modeling

0T

S FloodHub ™~—" Presenter: Dr. Gary Mitchum



Methodology

* Uses the 1 degree by 1 degree data directly
from the national report.

* Create a smoothed coastline extending
from LA-TX border to SC-NC border and
interpolate the gridded data to this
coastline.

3 K\JA
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® FloodHub ; Presenter: Dr. Gary Mitchum



Finding: Remarkable uniformity

* SLRis nearly constant along Florida’s 6002000 to 2040 sea level change for the Intermediate projection
coastline from Pensacola to Jacksonville. — Total
{ - \ —Qcean
* This conclusion holds for all five 500 | VLM 1
projections (low, intermediate-low, —Mass
intermediate, intermediate-high, high) and 400 —Pensacola :
; \ —Jacksonville
all three time horizons (2040, 2050, 2070). 0
©
¢ IS £ 300 1
* This also holds for all of the contributions = Vi

to the total sea level change. |

200 |
| —————
100 — | .
0 | 1 1 |
0 500 1000 1500 2000 2500 3000

relative distance along coast from LA-TX border to SC-NC border

fﬁ
= . 5
Presenter: Dr. Gary Mitchum
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Florida projections are very similar to globail
projections

* Florida results can be accounted for as a 6002000 to 2040 sea level change for the Intermediate projection
combination of the global average — Total
projection plus vertical land motion. —Qcean
SaR Global
* But what about the regional ocean thermal —VLM
and dynamical processes? 400 - — Pensacola
— Jacksonville
g
£ 300 .
200 - —
100 - i
(P P
0 1 1 | 1
0 500 1000 1500 2000 2500 3000

relative distance along coast from LA-TX border to SC-NC border
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Finding: An average along the Florida coastline is
appropriate

* An average works well for SLR projections 50,2000 to 2040 sea level change for the Intermediate projection
along the Florida coastline in the sense —Total |
that deviations from the average too small 490 —— QOcean
to trust. 400 Global |
—VLM
* This holds true for all 15 combinations of . |
projections and time horizons. o 300 F
g 250 Ea— =
E 200 | —_— ————  — |
150 | 4
100 - d

0 | 1 1 | | |
0 100 200 300 400 500 600 700 800

Along the coast of Florida from Pensacola to Jacksonville
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Next steps

1. There are possible issues with the VLM contribution that we will examine.

2. Explore possible contributions by regional ocean processes.

3. Look at high tide flooding and weather events.

4. Do a careful quality control and analyses of the regional tide gauge time series.
5. Examine the utility of the empirical extrapolations in the Florida region.

6. Assess the impact of wave runup on flooding risks.

T

™ FloodHub ~— Presenter: Dr. Gary Mitchum



1T

“  FloodHub

Table 2: Exceedance probabilities for Florida projected to 2100 with emissions scenarios used in the Federal Task Force Report. Closest
emissions scenario-based projections are defined by a combination of Shared Socioeconomic Pathways (SSP) and increases in radiative forcing
(2.6-8.5 watts per square meter) that generated rises in global mean sea level closest to the five chosen scenarios.

Global mean sea
level rise scenario
(rise 2000-2100)

Low (0.3 m)

Intermediate-Low
(0.5 m)

Intermediate
(1.0m)

Intermediate-High
(1.5m)

High (2.0m)

Low
(SSP1-2.6)

Closest emissions scenario-based global mean sea level projection

Low (SSP1-2.6)
to Intermediate
(SSP2-4.5)

Intermediate
(SSP2-4.5) to
High (SSP3-7.0)

High
(S5P3-7.0)

Very high
(SSP5-8.5)

Predicted increase in global mean surface air temperature (2081-2100)

92%

37%

<%

<%

<1%

98%

50%

2%

<1%

<1%

>99%

82%

5%

<1%

<1%

>99%

97%

10%

1%

<1%

>99%

>99%

23%

2%

<1%

Low (55P1-2.6),
Low Confidence

processes

Unknown

Very high
(SSPs-8.5),
Low Confidence
processes

Unknown

likelihood, likelihood, high
highimpact—  impact—very
low emissions  high emissions

89%

49%

7%

1%

<1%

>99%

96%

49%

20%

8%

Presenter: Dr. Gary Mitchum
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High tide
flooding
projections
for the
Tampa Bay
region

N

. S
FIoodHubx'*@"”

Vit

Height above MHHW (cm)

Impact of the nodal cycle

NOAA intermediate SLR scenario
St. petersburg, FL

N /
Highest tides + St. Petersburg, FL
SLR 14.1 .
- AL Threshold: NOAA minor L 200
__________________________ 2023 — 2033: A = 6 days per year
2033 — 2043: A = 67 days per year - 150
20 -
Highzst astronomical tides - 100
104+ | 5
°1 MeanstR °
BNSR 2020 2030 2040 2050
=10 -
2020 2030 2040 2050
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Presenter: Dr. Gary Mitchum
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Rainfall workgroup

DEVELOPING PROJECTED DEPTH-DURATION-FREQUENCY CURVES

FLORIDA ¢ J/
()

FloodHuUb

FOR APPLIED RESEARCH AND INNOVATION
Presenter: Dr. Gary Mitchum
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Also, Liaison positions
coming soon!

Tha”kyou,
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