South Florida Environmental Report
VOLUME I: THE SOUTH FLORIDA ENVIRONMENT

Kimberly Richer

Compliance Assessment and Reporting Section, Office of Water Quality

Prepared by the South Florida Water Management District (SFWMD) in cooperation with the Florida Department of Environmental Protection (FDEP) and Florida
Department of Agriculture and Consumer Services (FDACS), the 2026 South Florida Environmental Report (SFER) unifies dozens of individual mandated reports and plans

into a single document for a “consolidated water management district annual report.” The annual SFER updates key scientific results and findings for the reporting period.
Overall, this information is the foundation for restoration, management, and protection activities associated with the Kissimmee Basin, Lake Okeechobeeg, the Everglades,

and South Florida’s coastal ecosystems.

WHAT IS SFER VOLUME I1?

* Project science, status, and performance updates and data summaries for research and monitoring efforts during Water Year 2025 (May 1, 2024—April 30, 2025)
= Peer and Public Review: Chapters 3, 4, 5A, 5B, 5C, 6, and 7; Public Review only: Chapters 2A, 2B, 8A, 8B, 8C, 8D, and 9

= Facilitated, edited, and produced by staff of the Compliance Assessment and Reporting Section of the Office of Water Quality

Chapter 2A: South Florida Hydrology
and Management

¢ Introduction to regional water management system
e Water management operations
e Hydrology including extreme hydrologic events
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See Posters 15 and 16 for more information.

Chapter 2B: Water and
Climate Resilience Metrics

e Meteorological Drought (see Poster 17)

e High Tide Events at Coastal Structures (see Poster 18)
¢ Rainfall (see Poster 19)

e Saltwater Intrusion
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Chapter 3: Water Quality in
Everglades Protection Area

o Fulfills Everglades Forever Act
(EFA; Section 373.4592, Florida
Statutes or F.S.)

¢ Annual assessment

| Water Quality
ol e Sampling in the
L. | Everglades

Annual Geometric Mean
Total Phosphorus (TP)
Concentrations

For more information, see Poster 31.

Chapter 4: Nutrient Source Controls
Programs in the Southern Everglades

e Source control programs including best management
practices (BMPs)

Cumulative Phosphorus Load Reduction
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additional
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To access statutes mandating reporting for Volume I, use these QR codes:

Posters 29 and

Everglades Stormwater
Treatment Areas (STAs)

Chapter 5A: Restoration Strategies

o Fulfills EFA

e Status of Restoration Strategies projects
o See Poster 32 for more information

~ | C-139 Flow
| Equalization
| Basin G-550
~ | Pump Station

Chapter 5C: Applied Science and Adaptive

e Post-Science Plan studies

e Studies focused on in WY2025:
o Periphyton-based STA (PSTA) Performance
o SAV Recovery Drawdown Study
o Evaluation of Fire as a Management Tool

Fire as a
Management
Tool

See Posters 35 and 36 for more information.

Project (STAs) consent orders
e WY2025 update on Everglades STAs:
o Treatment performance
o Facility status and operational issues
o Submerged aquatic vegetation (SAV)
and bird surveys
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Chapter 5B: Everglades Stormwater Treatment
Areas Performance
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Northern Everglades and Estuaries Protection Program (NEEPP)

Chapter 8A:
NEEPP Annual Progress Report

e Fulfills NEEPP legislation (Section 373.4595, F.S.)
e FDEP basin management action plans (BMAPSs)

e SFWMD watershed construction projects

e FDACS BMP and Implementation

Chapter 8B: Lake Okeechobee (LO) Watershed
(LOW) Protection Plan Annual Progress Report

e Fulfills NEEPP legislation (Section 373.4595(6), F.S.)

e | O Research and Water Quality Monitoring Program (RWQMP):
hydrology, water quality, SAV, zooplankton, fishery, wading birds,
and snail kites

Assurance programs e LOW RWQMP: Water Quality -
e LOW Construction Project . to LO °

e Upstream water quality monitoring
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Chapters 8C and 8D: St. Lucie River
Watershed (SLRW) and Caloosahatchee
River Watershed (CRW) Protection Plans
Annual Progress Reports

e Fulfills NEEPP legislation (Section 373.4595(6), F.S.)

o Watershed RWQMPs: hydrology and basin nutrient
loading

e Estuary RWQMPs: water quality, fish, zooplankton,
oysters, clams, and SAV

e SLRW and CRW Construction Projects

e Upstream water quality monitoring

Planting Eelgrass and Bulrush LO

400K
®
0

GOAL = 140
5-Year Average = 393
Unit = metric tons

LOW
Static
o Water

1,300,000

GOAL = 0.9 - 1.3 million
WY2025 = 52,511 Storage

Unit = acre- feet

Monitoring at Abington Preserve in the
Lower Kissimmee Basin

0 200
300,000
GOAL = 200,000 GOAL = 0.72 GOAL = 81
WY2025 = 101,431 5-Year Rolling Average = 0.79 5-Year Rolling Average = 143
Unit = acre-féet Unit = mg/L Unit = ug/L

SLRW Total SLRW TN SLRW TP
Static Storage Concentrations Concentrations

See Posters 20
through 28 for

more NEEPP
information.
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Chapter 6: Everglades Systems
Assessment

e Hydrology

o Water Quality
e Groundwater Dynamics
e Florida Bay Vegetation
e Tree Islands

e Wildlife: Birds, Frogs,
and Apple Snails

and 14 for more
information.
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Chapter 7: Status of Invasive Species

e Regional invasive species initiatives overview

e Managing and preventing biological invasions

e Update for priority plant and animal species

e Summaries of new research findings

e Monitoring and treating invasive species are
required by EFA and NEEPP

Water Hyacinth
Planthopper (photo by U.S.
Department of Agriculture
- Agricultural Research

Invasive Fish Removed from
Picayune Strand Restoration
Project Area (photo by U.S.
Army Corps of Engineers)

S Facility (photo by Megan Reid)
For more
information, see Posters 38 and 39.

Chapter 9: Kissimmee River Restoration
and Other Kissimmee Basin Initiatives

e Kissimmee River Restoration Evaluation Program

e Kissimmee Chain of Lakes and Kissimmee River
Restoration projects

e Hydrology, dissolved oxygen, floodplain vegetation,
and wildlife

Kissimmee
River and
Floodplain

See Posters 8 through 11 for more information.

Chapter 10:
Ecosystem Responses to CERP Projects

e Biscayne Bay Coastal Wetlands (BBCW) Phase |
e Picayune Strand Restoration Project (PSRP)

Freshwater wetland species
established in Deering Flow-
way (BBCW Phase I)

For more information,
see Poster 37.

Prairie Canal one wet season
post restoration (PSRP) S ¥
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South Florida Environmental Report

Diana De La Rosa

VOLUME II: DISTRICT ANNUAL PLANS & REPORTS

Compliance Assessment and Reporting Section, Office of Water Quality

Prepared by the South Florida Water Management District (SFWMD) in cooperation with Florida’s five water management districts,
2026 SFER Volume Il comprises state-mandated reports required to be prepared annually. These reports document SFWMD’s progress

iIn Implementing plans developed to address areas of responsibility on a regional or districtwide basis. Within this volume, SFWMD also

exercises the option of completing an annual work plan report, currently referred to as the Fiscal Year Annual Work Plan Performance.

WHAT IS SFER VOLUME 11?

Consolidated annual update of the implementation progress of plans developed to address areas of responsibility
on a regional or districtwide basis

* These updates are required by the Florida Legislature to keep them apprised of the status and progress of each
program

» Facilitated, edited, and produced by staff of the Compliance Assessment and Reporting Section of the Office of
Water Quality

= New: Two previously published reports in Volume | have been moved to Volume Il as Chapters 8 and 9 to further

Northwest Florida
WATER MANAGEMENT

\ St. Johns River
) WATER MANAGEMENT

consolidate budgetary aspects into a single volume

The Consolidated Water Management District
Annual Report (CAR), required by §373.036(7), F.S.,
reports on the management of water resources and the
Fiscal and Performance Accountability Report. Must be
submitted annually by March 1 by each Florida water

management district.

* Report must be submitted to the Florida Governor,
President of the Senate, and Speaker of the House of
Representatives and made available to the public

* Reporting requirements are fulfilled by all Chapters

and associated appendices

appendices

Several Priority Water Bodies

Kissimmee River

“": = SF‘EU\EIé\fSiUg ry. Everglades: WCA 3B

The Florida Forever Water Management District Work
Plan (Florida Forever) is required by §373.199, ES,,
which was enacted in 1999 and last amended in 2024.

* Required to present projects eligible for funding as well
as projects eligible for state acquisition funds from the
appropriate account or trust fund

* Reporting requirements for Florida Forever are
provided in Chapters 2, 6A, 6B, and associated

DISTRICT DS TRICT
Suwannee River
WATER MANAGEMENT
DISTRICT
Southwest Florida
WATER MANAGEMENT
DISTRICT |
South Florida s |
. . WATER MANAGEMENT ‘
Florida's Five DISTRICT .
Water Management
Districts

Chapter/Appendix Number

Chapter/Appendix Title

Reporting Requirements

Consolidated Annual Report — §373.036(2)(f)4 and §373.036(7)(b)1, ES.

(contains Alternative Water Supply)

Chapter 1 Introduction to Volume I , o
Florida Forever Water Management District Work Plan — §373.199(7)(c), E.S.
Consolidated Annual Report — §373.036(2)(f)4 and §373.036(7)(b)1, ES.

Chapter 2 Fiscal Year Annual Work Plan Performance Florida Forever Water Management District Work Plan — §373.199(7)(c), F.S.
Consolidated Annual Report — §373.036(7)(b)2, ES. Minimum Flows and Minimum Water Levels —-§373.042, F.S.

Sherier 3 & Apmandhs Brefiny Weierbsdies Lt 2ne Sehedile Establishment and Implementation of Minimum Flows and Minimum Water Levels — §373.0421, ES.
Authority to Establish Reservations — §373.223(4), ES. Minimum Flows and Levels — Chapter 40E-8, FA.C. Minimum
Flows and Levels — Section 62-40.473(9), FA.C. Reservations — Section 62-40.474(5), FA.C.

. . Consolidated Annual Report — §373.036(7)(b)3, E.S.
Chapter 4 Five-Yi |l Pl
aprer ve-Year Capital Improvements Plan District Budget — §373.536(6)(a)3 and §373.536(6)(a)4, F.S. Budgets for Fixed Capital Outlay — §216.043, F.S.
cve-Year Water R Nevel ¢ Work P Consolidated Annual Report — §373.036(7)(b)4, §373.036(7)(b)5, and §373.036(7)(b)8, F.S.
Chapter 5A Ve-rear IVater Resource Levelopment Tork Frogram District Budget — §373.536(6)(a)4, FS.

Alternative Water Supply Development — §373.707, F.S.

Appendix SA-1

Projects Associated with a Basin Management Action Plan

Consolidated Annual Report — §373.036(7)(b)8.a, F.S.

Projects in the Five-Year Work Program with Grading for each

Consolidated Annual Report — §373.036(7)(b)9, E.S.

Chapter 5B Watershed, Water Body, or Water Segment
Consolidated Annual Report — §373.036(7)(b)6, F.S.
Florida Forever Water Management District Work Plan — §373.199(7)(b), ES. Florida Forever Act — §259.105(7)(b), F.S.
Chapter 6A Florida Forever Work Plan Annual Update Acquisition of Real Property — §373.139(3)(c), F.S.
Consolidated Annual Report — §373.036(7)(b)6, F.S. Florida Preservation 2000 Act — §259.101, ES. Florida Forever
Chapter 6B Land Stewardship Annual Report Water Management District Work Plan — §373.199(7)(a), F.S.
Consolidated Annual Report — §373.036(7)(b)7, ES.
Chapter 7 Mitigation Donation Annual Report Additional Criteria for Activities in Surface Water and Wetlands — §373.414(1)(b)2, F.S.
Chaoter 8 Comprehensive Everglades Restoration Plan Consolidated Annual Report — §373.036(7)(e)3, FE.S.
P Annual Report — 470 Report Everglades Restoration Investment Act — §373.470(7), ES.
Consolidated Annual Report — §373.036(7)(e)4, E.S.
Chapter 9 Everglades Forever Act Annual Financial Report Everglades Forever Act — §373.4592(14), F.S.

Everglades Trust Fund — §373.45926(3), F.S.

For more information about CAR, Florida Forever, and Volume Il scan the following QR codes:
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South Florida Environmental Report
VOLUME Ill: ANNUAL PERMIT REPORTS

Chris King

Compliance Assessment and Reporting Section, Office of Water Quality

WHAT IS SFER VOLUME 1I?

* Third and final volume of the South Florida Environmental Report (SFER)

» Consolidated publication that fulfills annual reporting requirements for numerous permits and mandates

* Provides scientific information for the permitted projects, including water quality, hydrological, and ecological information, as well as
status updates on project activities and construction progress where applicable

» 2026 SFER Volume lll comprises 5 chapters with a total of 20 appendices, each of which is a permit report for one or more projects

HOW IS IT PREPARED?

* Permit reporting in Volume lll is authored, contributed to, and reviewed by SFWMD technical staff from various offices and bureaus
» Facilitated, edited, and produced by staff of the Compliance Assessment and Reporting Section of the Office of Water Quality
 |ndividual reports are reviewed and approved by the Florida Department of Environmental Protection

WHEN IS IT PUBLISHED?
* Volume lll is published online in the SFER annually on March 1 at https://www.sfwmd.gov/science-data/scientific-publications-sfer

PERMITTED PROJECTS COVERED IN SFER VOLUME lII: PROJECT LOCATIONS FOR MOST PERMIT REPORTING IN SFER VOLUME llII:

Wl URROECT | PERWTTIE' INVOLUMEN !

1 Rolling Meadows Restoration NEEPP Appendix 4-5 3 @ \

2 Grassy Island Hybrid Wetland Treatment Technology Project NEEPP Chapter 1 \

3 Taylor Creek Stormwater Treatment Area NEEPP Appendix 4-2 \

4 Nubbin Slough Stormwater Treatment Area NEEPP Appendix 4-4

5 Lemkin Creek Hybrid Wetland Treatment Technology Project NEEPP Chapter 1

6 Lakeside Ranch Stormwater Treatment Area NEEPP Appendix 4-3

7 Lake Okeechobee Water Control Structures Operation NEEPP Appendix 4-1

8 Lake Hicpochee Hydrologic Enhancement NEEPP Appendix 4-6 d

9 C-43 Water Quality Treatment and Testing NEEPP Chapter 1 \

10 Indian River Lagoon South, C-25 Reservoir and Stormwater Treatment Area CERPRA Chapter 2

11 Ten Mile Creek Water Preserve Area CERPRA Appendix 2-5

12 Indian River Lagoon South, C-23/C-24 South Reservoir CERPRA Chapter 2

13 Indian River Lagoon South, C-23 to C-44 Interconnect Project CERPRA Chapter 2

14 C-44 Reservoir and Stormwater Treatment Area CERPRA Appendix 2-7 ©

15 C-43 West Basin Storage Reservoir Project CERPRA Chapter 2 oA

16 Everglades Agricultural Area, A-2 Stormwater Treatment Area and S-623 Pump Station CERPRA/NPDES  Chapter 2 @ %7@ @)

17 Central Everglades Planning Project North, S-620 Gated Culvert CERPRA Chapter 2 @) WCA 2,4@

18 Picayune Strand Restoration Project CERPRA Appendix 2-1 WCA

19 Water Conservation Area 3 Decompartmentalization and Sheetflow Enhancement Physical Model (DPM Test Project) CERPRA Appendix 2-6 @ @28

20 Central Everglades Planning Project S-333N Gated Spillway CERPRA  Appendix 2-8 WEASA

21 Modified Water Deliveries to Everglades National Park and the C-111 South Dade Project CERPRA Appendix 2-4 | (@) WeA ‘;

22 Biscayne Bay Coastal Wetlands Project CERPRA Appendix 2-2 Permit Type % !i

23 C-111 Spreader Canal CERPRA Appendix 2-3 O NEEPP {

24 L-8 Flow Equalization Basin EFA Appendix 3-4 O CERPRA Everglades @

25 C-139 Flow Equalization Basin EFA Chapter 3 O EFA National Park 22)

26 A-1 Flow Equalization Basin EFA Appendix 3-3 (O EFA/NPDES

27 Non-Everglades Construction Project EFA Appendix 3-2 O ERP

28 Everglades Stormwater Treatment Areas EFA/NPDES Appendix 3-1

29 Cypress Creek Restoration Project ERP Appendix 5-2

30 Holey Land Wildlife Management Area ERP Appendix 5-1 ‘

31 C-139 Annex Restoration ERP Chapter 5 L :

32 S-197 Structure Replacement ERP Appendix 3-2

*Permit Types: CERPRA - Comprehensiye Evergla_des Restoration Plan Regulatiqn Act, EFA - Eyerglades F_or.eve-r Act, ERP — Environmental Resource Permit, 20 Miles )

NEEPP — Northern Everglades and Estuaries Protection Program, and NPDES - National Pollutant Discharge Elimination System. [ 7 [ 7 v. £

Stormwater Treatment Area 3/4
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Water Quality Monitoring Workflow:

Monitoring Plan Development, Permit

Coordination, Environmental
Monitoring Review Team Approval

Site Reconnaissance,

Station Installation,
and Registration

Start-Up and Routine
Sample Collection

Sample Collection and Processing

WHY DO WE MONITOR?
» Restoration projects

Site Access

AIRBOAT

HELICOPTER

 Scientific studies
» Tracking progress towards meeting water quality standards

-

Water Quality Sample Collection, Methods, and Equipmen

Mark Hinz, Danielle Tharin
Water Quality Monitoring Section, Office of Water Quality

Sample Collection,
Audits, and Quality
Assurance

Field Data
Validation

Continuous Data Monitoring

TRUCK BOAT

b

Two Ways to
Transmit Data
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Station PC34 on the Kissimmee River floodplain.
Collection of surface water samples and multi-
parameter sonde data.

Taking depth readings at
Station CA217 in Water
Conservation Area (WCA) 2A

Collection of samples upstream

using a “Paluga pole”.

S5A-E on the C-51 Canal.

of the gates using a Van Dorn.

Station AO3 in East Lake Tohopekaliga. Collection of

surface water samples and multi-parameter sonde

data.

Surface water collection at
Station LOXAZ2 in WCA-1.

Methods

GRAB
Water quality sample using a
Van Dorn at LOO1 in Lake
Okeechobee.
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pH, dissolved oxygen,

temperature, specific
conductance, and more.

Field instruments measure

AUTOSAMPLER
Station S332DX of the
Everglades National Park
Inflow North project.

SEDIMENT

SFWMD
DATABASE

A

Sediment sampling using
coring tube at FS transect in
WCA-2A.

CONTINUOUS FISH COLLECTIO)
MONITORING Mosquitofish collection for

Station SGT5W1 in Collier
County, 1 of 43 continuous
monitoring locations.

mercury analysis at G-734 in
Stormwater Treatment Area
(STA) 1W Expansion 1.

Sample Processing

Calibration
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Continuous monitoring instrument calibration
at the District’s Field Operations Center.

Station Installation

fus R

S-308C channel marker on Lake Okeechobee.
Installing solar panels to power the deployed
continuous monitoring equipment.

Routine Maintenance

KBRN Platform in the

o “‘ v
7

Processing surface water sample at
Station LOO1 on Lake Okeechobee.

2 p o -

Processing samples into specific lab
analysis bottles at Station IRLO6 in the
Indian River Lagoon.

Station CA39 in WCA-3A.

Sample preservation with acid at

Field Technology

Kissimmee River.
Swapping out continuous

on Lake Okeechobee.
Interchanging continuous
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At Station G390B in STA-3/4, field observations and
instrument data are entered directly into computer

to maximizes efficiency and minimizes errors
through built-in cross-checks, which then are
uploaded directly into the Laboratory Information
Management System (LIMS).

End of Sampling Day

monitoring instruments.

monitoring instruments.

Instrumentation

n
Feature — North Pool
Instrumentation buoy.

Continuous Monitoring of

temperature and specific

conductance data.

Mnatee Mitigi

In-Situ data collection and
telemetry equipment for
upload

instrumentation platform and
telemetry tower

Post-Calibration / Data Processing

Monthly Continuous Monitoring instrument calibration
and review at the District’s Field Operations Center.
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Chemistry Laboratory

For more information:

Operational
Monitoring
Plans

SCAN ME SCAN ME

Samples are preserved (filtered, acidified, or
chilled) in the field and ready for transport.

Samples are delivered to the District laboratory
or shipped to an external laboratory for analysis.




lee

Quality First: The Environmental Laboratory Workflow,
Analytical Methods, Techniques, and Applications

Thomas Boccio, Leidy Cruz, Anthony Denardo, Keith Herring, Josh Labrum, Lucrecia
Poveda-

Analytical Services Section, Office of Water Quality

Path from Sample to Data:

Laboratory Client
Services

Login analyst verifying number of samples
and sample pH during sample receiving.

Sample Receiving

Laboratory
Analysis

Login analyst storing received samples in
walk-in cooler for future analysis. The lab has

one cooler for water samples and another for
sediment and tissue samples.

High Performance
Liquid Chromatography
(HPLC)

e Chlorophyl a and b
* Pheophytin

Inductively Coupled
Plasma-Optical Emission
Spectroscopy (ICP-OES)

 Total Metals (Aqueous and
Sediment/Tissue)

« Cations (Ca, K, Mg, Na, etc.)

Flow Injection Analysis
(FIA/Colorimetric)

 Total Phosphorus
* Total Nitrogen

» Orthophosphate
* Nitrate/Nitrite

« Ammonia

* Silica

Titration

+ Alkalinity
° pH

Combustion Analysis

» Total Organic Carbon (Aqueous)
» Total Carbon (Sediment/Tissue)

e Total Organic Carbon
(Sediment/Tissue)

 Total Nitrogen (Sediment/Tissue)

Physical

e Total Suspended Solids
 Volatile Suspended Solids
 Total Dissolved Solids

e Ash Free Dry Weight

e Conductivity

° pH

The SFWMD Environmental Laboratory is accredited by
the Florida Department of Health (FDOH) through the
National Environmental Laboratory Accreditation
Program following FA.C 64E-1 (Certification for
Environmental Testing Laboratories) and adheres to
FA.C 62-160 (Quality Assurance) to maintain the
highest quality data possible.

Quality Assurance/
Quality Control
Review

Chemist using ICP-OES to analyze various
metals in the sample. See below for a list of

the analytical instrumentation and associated

procedures.

Data Validation

Laboratory manager performing quality
review of data using the laboratory

information management system (LIMS).

Laboratory Production, Water Year 2025 (5/1/2024 through 4/30/2025)

Laboratory Work Orders| Field Tests | Parameters Collected Total Parameters Collected

Customer Received | Conducted (Laboratory Tests) (Field and Laboratory)
Water Quality Monitoring 2,644 52,417 118,803 180,197
Hydrology, Research 470 2,229 13,019 16,006
and Co-op Agreement

Additional Laboratory Production Metrics, Water Year 2025
Metric Total

Laboratory Tests Performed 130,118
Field and Laboratory Total Parameters Collected 196,203
Work Orders Completed (includes external labs’ WO) 3,302
DBHYDRO Records Loaded 224,848
Watershed Information Network (WIN) Florida Department of Environmental 110.789
Protection (FDEP) Database Records Loaded ’

Total Nitrogen: Chemist performs analysis using the FIALab
FIAlyzer FLEX instrument. This instrument is versatile and

is used by SFWMD laboratory analysts to perform a wide
variety of inorganic nutrient analysis (TP, TN, OPO,/NO,,

NH,, SiO,, etc.).

Total Suspended Solids: Chemist performing gravimetric
analysis, a labor-intensive physical analysis to determine
the amount of suspended matter in a fixed volume of a

sample of surface water.

¢ Absorbance :

Chlorophyll and Pheophytin: Chemist performing analysis
using a Shimadzu LC-2030C (High Performance Liquid

Chromatography).

Algal Toxins: Chemist performing maintenance on a new LC
MS/MS instrument used by SFWMD to analyze algal toxins.

Graphical representation of the standard curve and quality control
samples produced while analyzing total phosphorus using flow injection
analysis on the FIALab FlAlyzer FLEX instrumentation.

Visual representation of instrument calibration curve.
Samples above range from the high concentration
(left) to non-detectable concentrations (right).

Database Loading

Data Accessible in
DBHYDRO Insights
and DataOne

Quality assurance supervisor performing data
validation review of LIMS data for approval to
upload to the SFWMD DBHYDRO database.

Liquid Chromatography
Tandem Mass
Spectrometry

(LC MS/MS)

 Algal Toxins
» Research and Development

Inductively Couple
Plasma-Mass
Spectrometry (ICP-MS)

» Total Metals (Aqueous &
Sediment/Tissue)

lon Chromatography
(IC)

 Anions (Chloride and
Sulfate)

Thermal Decomposition
and Atomic Absorption

 Total Mercury in Sediment
and Tissue

Turbidimeter
 Turbidity

Lyophilization

* Freeze drying
soil/sediment/biological
tissue

For more information:

DBHYDRO Insights

5@ . e @

SCAN ME

SCAN ME

CERP SFWMD DataOne Portal



DBHydro Insights: Enhancing Access to Environmental Data
V. Nechita', J. Larock', M. Breslin?, B. Turcotte3, M. Josan’

1Compliance Assessment & Reporting Section, Office of Water Quality; 2Applied Sciences Bureau,
Ecosystem Restoration Division; °IT Applications Section, Information Technology Division

Discover DBHydro Insights (DBHI), the innovative web-based platform reforming access to South Florida Water Management District's environmental data.
DBHI delivers an intuitive interface equipped with dynamic tools and customizable data “lenses” providing tailored perspectives for diverse user needs.
Explore its enhanced capabilities and experience how DBHI streamlines data access and visualization through a more efficient and modern user experience.

DBHI LENSES

et —

locations

Access Types of Data:

Hydrologic

Water Quality
Hydrogeologic

___ 4 gate opening or pump

v Filter Criteria (7)

Date Range: 365days
Stations: S319 ®

Parameters: 26 ® 9 ® 7 ®

Methods: ACF ® G ®

v List of Datasets Found - 4

T= 1 Te 2
Project Station
STIE S319
STIE S319
STIE S319
STI1E S319

Download Dataset List %, Reference Tables E]

= 3
Parameter Desc

PHOSPHATE, TOTAL AS P
PHOSPHATE, TOTAL AS P
SP CONDUCTIVITY, FIELD

Temperature

v" DBHydro Browser was officially retired
v Updated DBHydro online training videos and User’s

Guide for Insights
v' Began modifications and updates to the DBHydro
Insights “System Lens”

This section shows a summary of your selected filters. Use left hand side filters to refine results summary

= 4
Matrix

SW
SW
SW
SW

Showing 1to 4 of 4

through a web-based
Interactive map

Map-based search for specific
and nearby monitoring

Real-time data visualizations

for parameters like water
levels, flow, nutrient loads,

revolutions per minute

Easily locate and access data

eSearch A X [T

By Value By Shape Results (19)

Features selected: 19 oo B

DBHYDRO Sit d Stati
All Stations: S5A ites and Stations

Active Water Quality Stations
ACTIVITY_SUBTYPE

ACTIVITY_TYPE

AGENCY

COUNTY PALM BEACH
END_DATE 10/21/2025
PROJECT_CODE CAMB
SITE S5A
START_DATE 6/3/1974
STATION S5A

STATION_DESC S-5A pumps (only) on
W.P.B. Canal at Water
Conservation Area 1

Current Conditions at S5A ‘ oy H 5| H &) ’

@ Dec 18, 2025 2:53:05 PM
NAVD88 to NGVD29 offset is 1.46

All current conditions are provisional and subject to change.

Upstream Rainfall Downstream

*black line - historic value on this date *black line - historic value on this date
Last 72 hours

Radar ‘ Gauge
0.03 inches bod N/A
Flow
et in
Current Flow Rate 7 Day Flow Volume
[l
0 cfs 53 Acre-Ft
Midnight Minus 7 Days
Nutrient Loads
Yesterday ‘ R 7-Day
Total Phosphorus o™e Total Phosphorus
8.83 ft NAVD88 11.39 ft NAVD88
0 kg 5 kg
Water level is Steady Water level is Steady
Total Nitrogen Total Nitrogen
N/A N/A

6 Controls ( *Provisional, Best Available Points )

S5A-P1 S5A-P2 S5A-P3 S5A-P4 S5A-P5 S5A-P6

0 rpm 0 rpm 0 rpm 0 rpm 0 rpm -2 rpm

Interactive
Visualizations

Export Options
POrt ~p png)

Reference Tables

Multi-Chart
Comparison

Explore datasets through charts, graphs, and maps for deeper understanding

Customizable Filters Apply filters to search data by locations, parameters, and custom time ranges

Download visualizations or filtered datasets in multiple formats (e.g., .txt, .csy,

URL Creation Generate URLs that can be shared and be updated dynamically
Real-Time Updates Access up-to-date data, including provisional data

Comparable with Retain the functions of legacy DBHydro Browser interface along with some
DBHydro Browser added features

Explore Metadata and data attributes, find monitoring plans for active water
quality sampling stations stored in DataONE

View and analyze multiple interactive charts either side-by-side or combined

Quickly create
charts with the

data lens for easy
visualization

New in 2025-2026

v" Made significant improvements to the “Data Lens” to
access Hydrogeologic data
v Improved the “Data Lens” Web-Based Interactive Map
search feature

ft NAVDES

22

20

18

16

14

12

10

Combined Graph
Date Range: 10/13/2025 to 11/13/2025

Zoom All

140ct 160ct 180ct 200ct 220ct 240ct 260ct 280ct 300ct 1Nov 3Nov 5SNov 7Nov SNov 11 Nov

] 20 Oct 27 Oct 3 Nov oNov [l

-#- 5319 _H - Telemetry (Radio Network) Instantaneous water level (ft - NAVDSS)
-#= 5319 _T - Telemetry (Radio Network) Instantaneous water level (ft - NAVDES)

_ _ For more
If you wish to provide feedback, please information:

contact: datarequests@sfwmd.gov AL

Access DBHydro Insights: .
https://insights.sfwmd.gov/#/homepage SCAN ME



mailto:datarequests@sfwmd.gov
https://insights.sfwmd.gov/#/homepage
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Chapter 9: Kissimmee River Restoration and Other Basin Initiatives
Long Term Trends in Littoral Vegetation on the Kissimmee Chain of Lakes

Introduction

* Monitoring changes in littoral vegetation can yield valuable insights into lake health and is critical to understanding how external factors, like hurricanes and

#30.& SEAST LAKE TOHOPEKALIGA: % |
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shifts in water quality, affect lake ecosystems.

« The South Florida Water Management District’s vast hydrologic network originates with the Kissimmee Chain of Lakes (KCOL), a
system of lakes and connected marshes that occupies a 1,620 square mile watershed in Central Florida. The KCOL consists of 19
waterbodies regulated by the C&SF including five major lakes, three of which are the headwaters of the Kissimmee River (i.e. lakes

SAV

Plant species represent 3 types of littoral
vegetation: emergent (EAV),
(SAV), and floating-leaf; the example to
the right compares two years of results

for Kissimmeegrass, an emergent species

Kissimmee, Cypress, and Hatchineha).

* The Florida Fish and Wildlife Conservation Commission (FWC) began a long-term monitoring program on the KCOL in 2015
called the Long-Term Monitoring Program Lake Vegetation Mapping Project or LTM. The LTM is based on a standardized
sampling grid made up of points where plant species occurrence is recorded year after year, enabling users to track each
species frequency over time and location.

LTM Data showing points with Kissimmeegrass on Lake Kissimmee in 2019 and 2020

Floating-leaf

.
. .
" e
.
ALY 4
¥ '
! .
111
)
a® e

* LTM grid points

o®
--------
......

. .
-------
-----

.
o®

''''''
. . .

. . .
......
-------

''''''''''

. . . .
-----
l'..'=

submersed Y

¢ Kissimmeegrass Present

2019

''''''
.....
et et et e e

2020

e e e Lo . L . . °®
L ® . . . . . . . .
. . . . . . . . . .
. . . . . . . . .
. . . . . . . . . .
ALY LAY LY LT LY L Y L) . .
. . . . . . . . . e e® et
. . . . . . . . e, . .
L AL AL AT AT LAY LA L LA . .
A A A A L A AT AT A L e L L]
LA LA AT L AT L A L L P N L AT LA
. . . . . . . AT LY LAY ]
. . . . . . LAY . .
. . . . . . LAY . .
. . . . . . «ty . .
AT AL A . LA

-------------
---------------------------
-----------------
--------------------------

T . af
. .
. - - .
. . . . . . .
et e LAY LAY AT LA LT LY LAY ]
. . . . . . CLA L LA LA
A L AL AL A AT LA LA . .
. . . . . . . . .
AT LAY LAY LAY LAY LAY L Y LY LY L
. . . . . . . . .

. . . . . . . . .
. . . . . . et a0 e
. . . . . .

. . . . .
. . . . .
. . . . .
. . . . et
. . . . .
. . . . LS
e L e® et et et e .
. . . . . . .
og ® . . a® L e® e A
. . LY ) L] [} []
a®le® . et e .
% «® " Lt L
. . . . . . . . .
LAY LY LA L L A L L L L
. . . . . . . . . .
e® et e a2l et e e® s 0"
. . . . . . . . . .
. . . . . . . . .
. . . . . . . . . .
. . . . . . . . .
AL AT LAY .
. . . .
AL AT AT LA
LAY LAY LY LY L) .
. . . . . . .
. . . . . . .
AT LT AT LAY LA L e
AT LAY LAY LY LY LA L
. . . . . . .
LA AT LA LA L L L L
e e et e et e e e
et et e LA AT .
. .
. .
d LA LAY )
. .
AT MY S

¢ Kissimmeegrass Present '
: * LTM grid points

- -
II ! ;
. 5
T J‘* — e —————
= e o e S — - e
o e eyt e N r—_
e g J g

Kissimmeegrass,
Paspalidium geminatum,
on Lake Kissimmee

<

Putting LTM

Data to Use

* District scientists are using FWC’s LTM data to understand plant community trends on the KCOL and have
integrated the data into other mapping projects, resulting in a more complete understanding of lake health

* Plant species frequency (proportion of points sampled) is tracked over time to examine trends in littoral
vegetation (graph below, right). Frequency data are also used to identify the most common species of EAV,
SAV, and floating-leaf vegetation on each lake (table below)

« Patterns and trends in littoral vegetation differ widely across the 5 lakes, affected by environmental
conditions (e.g. hurricanes and water quality) and by lake management, namely invasive plant treatment

—

Lakes Tohopekaliga and

Kissimmee dominated
by deepwater grasses
and pads, while cattail
and bulrush were
common on the other
lakes

Dominant torpedograss
was unique to ELT

Hydrilla and eelgrass
dominant throughout;
pondweed and
bladderwort common in
upper lakes, coontall
common in lower

. ) : : East Lak
Trends in Littoral Vegetation by Type on 5 Major Lakes in the KCOL, Type Common Name Species Name Toh?os elfal(ie ) ToHopekaliga |Kissimmge | Cypress | Hatchineha
2015 to 2024 . . Peralle
Mmaidencane Hymenachne hemitomon v
0% East Lake Toho largeflower primrosewillow™ Ludwigia grandiflora* 4
Vegetation Type spatterdock Nuphar advena v 4 v
75% — Eﬁt’/ EAV American white waterlily Nymphaea odorata v
Floating torpedograss* Panicum repens” @
50% 1 Open Water L. . .
Kissimmeegrass Paspalidium geminatum v v
25% bulrush Schoenoplectus sp. [ 4 v v
. e I cattail Typha sp. v v v
000, Lake Tohopekaliga coontail Ceratophyllum demersum v v v
hydrilla* Hyadrilla verticillata * v v v v
75% SAV |llinois pondweed Potamogeton illinoensis v v
509, bladderwort Utricularia sp. (Utricularia foliosa) v v
0 tapegrass Vallisneria americana v v v v
25% 4 common water-hyacinth* Eichhornia crassipes* v v v v v )
T gy Floating-leaf water-lettuce Pistia stratiotes v 4 v v
i) 0 &4 . . .. *
S @% ke Kissimmes S Q) . salvinia* _ Salvmle? sp. v - . v . v / v
S = 5 Floating-leaf communities on all 5 lakes include the same 3 invasive species; patterns in the
‘(’,’) 75%) 2 S, . frequency of these species are likely governed by lake management activities. y
E 50% g -
£ 1= -
= 25% Lake Kissimmee experienced declines in vegetation; changes in EAV and Floating-leaf were further investigated using remote
S \% S : sensing and applying the LTM data to spatial analysis; results shown below
C 4009 Lake Cypress = -
O ’ S :E
g
S 75% L
8’ Frequency (%) of aquatic plant species sampled by point-intercept
o 50% Data from the FWC LTM Lake Vegetation Mapping programs
25%! 35%
e gy § g e
0% | Irma lan
100% Lake Hatchineha 30%
° ”-._l
75%
o 25%
50% c
v
5 B e
25%: o 20% | B o
o) o —e— Paspalidium geminatum s S8
0% S Si SN & E ’
v v v v S 15% =e= Panicum hemitomon
% ﬂ___.—._d/.
O
Q
4 N\ £ 1o == Nuphar advena
Between 2015 and 2024 there was a decrease of 10% — .
~3,000 acres of vegetation on Lake Kissimmee, with _\ J —e— Nymphaea odorata
: . —
notable decreases in pads, deepwater grasses, and 5%
\_ SAV after Hurricane Irma in 2017. ) == Ceratophylium
0% demersum
2016*  2017*  2018*  2019*  2020%  2021%*  2022* 2023* 2024% o vdrllaverticiliata

Special thanks to Jennifer Moran and Kevin Johnson of
the Fish and Wildlife Research Institute, FWC, and James
Leary of the Lake and River Ecosystem Section, SFWMD

for furnishing and organizing data

Water Year (Calendar Year)




Chapter 9: Kissimmee River Restoration and Other Basin Initiatives
Adaptive Resource Management: Using Science to Manage Invasive Grasses

within the Kissimmee River Restoration Project UF 5L GRISA
Rich Botta'!, Alex Onisko?, Stephen Enloe® and James Leary’ .
1Applied Sciences Bureau, 2Land Resources Bureau, University of Florida, IFAS oz evan
e | N THE INVASION CURVE -
uy S—— n-® KiSSimme? Riveriom e : : g : T gsi;:i:ipf\rﬂo::g:;em
7R - Restoratioh Profect Kissimmee River Restoration Project ¢ ¢
e <+ || * Reconnect, reconstruct physical form of the river by
e N backfilling C-38 canal and degrading - completed 2021 | |& 5
e » Modify headwater inflows to mimic historical patterns | :
e SR O with the Headwaters Revitalization Schedule ~2027 __
e ;g n-—i || o Invasive grasses have dominated natural vegetation e
= e, Ao O R communities that provide vital habitat for fish and o
m sl o : : . | i
‘°%4\ Wlldllfe prlmarlly West Indlan marsh graSS ContractorsetupforaerlaIAtatments and staging
" (Hymenachne amplexicaulis, WIMG) and para grass > i
) (Urochloa mutica)
: * B The need for adaptive restoration - the canal has been
Area of Detail Rttt Lol 00000 Tawm - : . . . gon
backfilled, hydrology is being modified, but need (O | g v SEEE
. address invasive grasses to complete restoration _oegrmas
I-ﬁ!? Oke:ilr:ibee \ / 40
4 _ ) a4 )\
Invasive Grass Management University of Florida & SFWMD Partnership
» Can the invasive grasses be suppressed? * |nvestigate the influence of seasonality and inundation with
» Can we do it efficiently? iInvasive grass treatments
» Will it accelerate native plant recruitment? * |nvestigate treatment outcomes in plots dominated by WIMG
_ » Can we develop a long-term strategy ) vs plots with native species mixed with WIMG
» R & Evaluate the response of target and native vegetation ’
Aerial view of operational treatments
Early Res ponses —— = e e : Plant Di it Treat t
L y e — — — WIMG Cover by Season West Indian Marsh Grass Sl RAAre, )I,DIaoTsong AU
- : 50 Response to Spring Treatments 2.0
" 'Post-treatment ab \oo  W11/412024 m0/8/2025 _ a
B ‘*’~~--...,*.* Mg 552 40 ab 40'0 | g 16 -
é 35.0 E> ab b
8 30 a - -% 1.2 - bc
SRR B T AT i sl RN N T = = 504 - I I
( BT L2 i R , 4 - \ 10 = 150 1 |
Aerial treatments are a precise and accurate delivery system ) . I l T T e e 52 s
offering landscape-level management of critical District resources o T e L M N W ElEE|E| 88
e ]s s

/Dry season treatments provide best response with dry ground R
application, short, low WIMG cover
» Consistent control at 390 days after treatment (DAT)
across sites
* Cover at 540 DAT lower in treated than non-treated
* Non-WIMG cover: high at initial, even higher at 390 DAT
» Species richness increased at the site that started with
high species richness
* Higher diversity of spring species than fall species
* Treatments either increased or did not change plant
diversity the year after treatment - indicative of both
positive treatment effects at high diversity sites and a lack

Forb response post-treatment,
. including Coreopsis and ,
Pluchea

View down an airboat trail post-operational treatment

.- —_TT— w | . =
M TR, x0T

" untreated R

_~

\____of negative impacts on initially lower diversity sites / i -
” ction I‘I:‘ W,

Future Direction
4 ™

» Explore herbicide reductions for more economical
treatments that are safer for the environment

* Measure the effects of repeated treatments improving long-
term suppression efficacy

* Integrated Management - implement other cultural practices
Into long-term control and adoption

* Develop remote sensing techniques to broadly monitor
____landscape-level management of District assets PR il T

T WYWWY Y VerOYWaWrvY
&

,." ‘

s

e U—

On the left: Treated (TRT) and untreated (UNT) plots one month before treatment
(top, 03/15/2023) and 3 months after treatment (bottom, 06/08/2023). Above:
Median NDVI profiles for treated (blue) and untreated (orange) plots over an 8-
month timeline. Red dash is the date of treatment. Raster NDVI map showing
treatment affect 2 months post-treatment. NDVI values created from
Sentinel-2 imagery, cloud-free between March-August 2023

-'] D ;:,‘ o I .] o 1)




Chapter 9: Kissimmee River Restoration and Other Basin Initiatives

Where's the water? Ask the Hydroperiod Tool
Lawrence Spencer, Rich Botta, and Darryl Marois 0 gle
GOt queSthnS = ? Kissimmee River Floodplain:

Lake and River Ecosystems Section, Applied Sciences Bureau
. ™\ Hydroperiods & Plant Communities

What is hydroperiod?

The duration and depth of inundation in a wetland or water body

H
2
Why is hydroperiod important? :
It is integral to Kissimmee River restoration objectives: Hl AN S0y Wl e GR I E  JN —
i 1 W | (Rarely Inundated, Wy oA &z o8> [ Jil, MG Pty
» TJarget vegetation communities 2 <imo N2 A 4«
» Habitat for fish and other aquatic species g g N
* Nesting and foraging for wading birds, snail kites, waterfowl Increasing Hydroperiod ‘
Sandy Wet Prairie & Cypress Slough & ==
Upland Broadleaf Marsh Deep Marsh Kissimmee River Channel
\ / (Rarely Inundated) (Seasonally Wet, 2-6 mo) (Long Hydroperiod, 6-10 mo) (Permanently Inundated, 11-12 mo)
Example of an Annual Floodplain Inundation Cycle
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gin shown-at drzy"jagint in cycle * L.~ M Floodplain at wet point in cycle

There’s an app for that...

_ ) O Search pia & Google Earth Engine Apps
Hydroperiod App Features
Kissimmge River Floodplain
« Web-based app that calculates hydroperiod maps S ——
 Easy-to-use tool, no steep learning curve o -
* Runs quickly using cloud computing resources o5 st s . 7w 0 b
* Automatic DBHydro updates S (i
) Sep 1, 2022 Nov 30, 2022 |
 Selectable preset areas of interest e
 Exportable time series plots and hydroperiod maps 1 18
\ J Draw a Polygon -
/ \ Calculate Statistics
- Map Inspector:
How did we create e
- ? Draw Point for Inspection |
\ th Is tOOI . / Get Location Value
USIng mOdUIeS Of Google Map Legend: Number of days within selected depth
Cloud Platform, including e ——— E——
G Oogle Earth Engin e, Get Download URL for Hydroperiod Map Eﬂ%

BigQuery, and Colab

_ App can create hydroperiod maps for any period contained in the record. Outputs maps and plots for display or analysis.
Enterprise, we developed an
adaptable, easy-to-use app ® _- & Area and Depth Over Time
th t d h d : d Oy — Average Depth = Area Within Selected Depths
dl proauces nyaroperio N, . 100
maps and outputs that can be @)
. 9 o 4
displayed and analyzed S N
. . . Lakey *eo* 6 = -§:
outside the app. Similar apps ¥ e 2 d
L 5 50 2
can be developed for water / & o i
bodies in South Florida. . 25
Roseate spoonbills and e . ) ,
[ J other wading birds using the oy || = Sep 2022 Oct 2022 Nov 509
restored Kissimmee South Bay
. Month and Y.
FUtu re Development floodplain Early output from Lake O tool mem

We have developed a similar tool for the Lake Okeechobee littoral zone and are working with other District stakeholders to make
tools for other wetlands in South Florida. Turn-around time for developing apps has dropped to weeks rather than months.




Chapter 9: Kissimmee River Restoration and Other Basin Initiatives
Floodplain Recession Events and Wildlife Response Using motion activated
amera technology to document wildlife use of a Drying Pool on the

Kissimmee River Floodplain — Season 2.

Brent Anderson
Lakes and Rivers Ecosystem Section, Applied Sciences Bureau

Background

The Kissimmee River floodplain is a dynamic ||
system. During the dry season, water levels on
the floodplain decrease resulting in the vast
open-water floodplain transitioning into a dry
meadow-like landscape, Interspersed with
Isolated drying pools. During this process, small
fish, invertebrates, and herpetofauna concentrate
In shrinking pools. This concentration of prey
attracts a variety of wildlife utilizing the floodplain
to reside and to forage.

Methods
For a second dry season, a remote camera was strategically placed at three low elevation locations of
the Kissimmee River floodplain that would eventually become the last remaining pools of water on the
floodplain as water levels declined. The cameras were outfitted with a motion triggered sensor to
capture activity within the drying pools during the 4-month deployment from January 23, 2025,
through June 2, 2025.

Key Findings

» 42 species of wildlife
documented utilizing
the drying pools

-

| e

\

(

* Presence of wildlife L S
species often related
to water depth

» Distinctively different
foraging patterns
between each of the
three drying pools

R
1 I\ ""'- 4 .

-

Looking Ahead

* Record precise water
depths for duration
of the pool drying

o

 Create timeline
eries of visitors and
residents as It relates
to water depth
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Chapter 6: Everglades Research and Evaluation
Taking the Pulse of Florida Bay: Examining Hydrologic Trends Pre- and

Post-Restoration
Kira Allen

Everglades System Assessment Section, Applied Science Bureau

Restoration Efforts

Florida Bay (FB) Initiative (2017):
increased flow through Taylor Slough into
Florida Bay

Combined Operational Plan (COP; 2020):
increased flow into Shark River Slough
and Everglades National Park

. TSB stage

Rain

B MFLsalinity

Regional salinities

Creeks

Shark River
Slough flow

o

r

Taylor Slough flow

@ &
@0 ‘
oyw‘A *

&6

Florida Béi* el

\["

Creek Inflows to Florida Bay
Some increases in dry season flows

since WY2018

* Creek flow generally exhibits similar

patterns to rainfall

Wet season

8001

o)}
o
o

Discharge (x1000 acre-feet/yea
] B
o o
Q o

o

WY01-16

Dry season

2018 2019 2020 2021 2022 2023 2024 2025

8001

= (o)
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Hydrologic Conditions Pre- and Post-Restoration

System-wide Rain

i » Generally drier wet
3. II I I seasons and wetter
dry seasons since
o WYol1e 2018 2019 2020 ssggerzyc;izr 2023 2024 2025 WY201 8
i » Large disparity
P between WY2025
B P wet and dry season
"0l S rain due to La Nina
i 2016 2019 2020 2071 2072 2025 2024 2029 conditions

Taylor Slough Depths

* Depths over past 5 years generally higher
than WY2001-16 Interquartile Range (IQR),
particularly in the dry season

WY2001-2016 IQR — TSB curren tavg - TSB historical avg estimate ~1900

M O @ &

Taylor Slough Water Depth (ft)
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Florida Bay Salinities (R

+ Salinities generally within or ”sz
below WY2001-16 IQR over past 0520 11120

5 years . @

« Rapid drops in salinities often g2

due to rain events, but creek
inflow important for maintaining
lower salinities

-+ Historical average estimate ~1900 — Daily Average Salinity
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Signs of Improvement Post-Restoration
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» Despite low amounts of rain and creek flow during WY2025 dry season, Florida Bay salinities

Relevance for Water Management

remained at or below pre-restoration IQR

ecologically harmful salinity levels

variation and maximums

Hydrologic conditions in Florida Bay appear to be on a trajectory toward improvement

Maintaining managed flow into Taylor Slough and C-111 basins throughout different climate
conditions helps ensure consistent freshwater inflow to Florida Bay and reduces the risk of

Some evidence of restoration success with less MFL exceedances and reduced salinity
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Chapter 6: Everglades Systems Assessment
What did we gain and lose by "sending water south”

In Water

Joshua Linenfelser, Mark Cook, Eric Cline, Dong-Yoon Lee

Florida Bay Section, Applied Science Bureau

Introduction
The Combined Operating Plan (COP) introduced
the Tamiami Trail Flow Formula (TTFF) to help
improve flow connectivity and support seasonal
recession patterns into Shark River Slough. During
Water Year 2025, initial hydrological conditions
(long hydroperiods & moderate depths) were highly
favorable to wading bird nesting and other
ecological indicators in WCA-3A. However, rapid
recession rates (4x faster than ecological optima)
dried out critical habitats. This poster describes
hydrologic conditions during this period and
evaluates the resulting cost-benefits.
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WCA-3A Tradeoffs

Pros
* Drier conditions were beneficial for sawgrass ridges in
ponded areas of WCA-3A. Impacts on tree islands are
uncertain.

Cons

* Dried out key foraging habitats too early in the season
causing systemwide wood stork nest failure

* Produced highly unfavorable conditions for other
wetland species (e.q., turtles, alligators, snalil kites)

» EXxcessive loss of agquatic prey stocks limiting future
prey production & wading bird nesting

* Elevated risk of peat oxidation and wildfire.

Unsure impact /’ Gage 64, WCA'3A, May 2025 '
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ENP/Florida Bay Tradeoffs

Pros
» Greater flows and reduced salinity can induce higher fish
production on the coast.
» (Greater potential input of upstream freshwater into Florida
Bay can reduce the risk of hypersaline conditions.

Cons/Uncertainties
* Expected increases in fish production & wading bird foraging
are not occurring in Shark River Slough (SRS) or ENP.
» Potentially stressful, prolonged flooded conditions for
hammock tree islands in northern Shark River Slough.
* Increased water levels limit Cape Sable Seaside Sparrow
nesting in marl prairie habitats.

* The ecological tradeoffs that occur between upstream/downstream Tamiami Trail highlight the complex nature of
Everglades restoration. During this transitional period, prior to the full implementation of CEPP, uncertainties are

Management
Implications

across the Everglades.

expected and addressing them requires an operational flexibility beyond what was envisioned in COP.

Restoring historic flows to Everglades National Park currently relies on water from WCA-3A, often reducing water
levels within that basin too much. Until additional upstream storage (e.g., the EAA Reservoir) is available,
modified operational management - timing and scaling of southward flow - could help balance ecological needs




Chapter 6: Everglades System Assessment

Acoustic Monitoring to Assess Ecosystem Restoration

Chris Hansen, Sue Newman, Colin Saunders, Mark Cook, Fabiola Santamaria, Christa

Zweig, Dong Yoon Lee, Michael Manna, Lisa Jackson, and Eric Cline
Everglades System Assessment, Applied Science Bureau

What did we hear?
Can we use acoustics to monitor ecosystem - Boat-tailed Grackles (Quiscalus major) - Greater Yellow Legs (Tringa melanoleuca)
restoration? - Common Gallinules (Gallinula galeata) - Blue Winged Teals (Spatula discors)
_ i ' ' - Great Blue Herons (Ardea Herodias
« Wildlife call in a variety of patterns, frequencies, and amplitudes American Coots (Fulica americana) . g ; as)
. . . - Southern Leopard frogs (Lithobates - Pig frogs (Rana grylio)
« We used acoustic surveys to see if we Could. hear the dlfferenc.:es sphenocephalus) - Other wildlife and associated sounds
between restored, control, and reference plots in Water Conservation Killdeer (Charadrius vociferus) - Anthropogenic noises including gunshots,
Area 2A (WCA 2A)

- Southern Cricket frogs (Acris gryllus) airboats, and airplanes

Boat-tailed Grackle Great Blue Heron

o
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1 min of audio from a Restored 1 min of audio from a Control plot
plot
Blue-winged
Teal Boat-tailed _
Greater American Grackle Red-winged
Yellowlegs Coot Blackbird

Red-winged
Blackbird

Boat-tailed L
RHacKS = Common Common
Gallinule Gallinule

T T T
om a restored plot (D)
and the adjacent control plot (E) from 1/10/2025 at 7:24 am. Upper red portion of each figure is amplitude (dB) over time, and the lower portion of each figure is frequency (kHz)
over time. Color intensity in the lower portion increases with increased amplitude (i.e., volume).

The Set Up Scoring the Soundscape
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An Acoustic Diversity Index score, looking at changes in frequency and amplitude, was
calculated for each minute of recording from the right microphone (dark grey line) and left
microphone (light grey line). The hourly average of the left microphone is shown in black.
Higher scores indicate more vocalizations. Some drivers of scores are included in the
graph.
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What did we find?

A) Locations of the six Wildlife Acoustics Inc. Song Meter SM4 recorders. B)

Photo of a recorder located in an open habitat. C) Photo of a control plot. - Restored plots had the most

vocalizations.

- More vocalizations were Iin the
reference plots than the
control plots.

Comparing the Soundscapes

Acoustic DiversityIndex
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Hourly average Acoustic Diversity Index scores (unitless) for restored plots (Light Blue
and Dark Blue lines) and control plots (Orange and Red lines).

Restored Control Reference

Benefits of Acoustic Monitoring
Successfully showed differences between restored, control, and reference plots in WCA 2A.
* Allows managers to assess impacts of restoration on wildlife communities over large spatial and temporal scales.
Allows for the study of cryptic, crepuscular, nocturnal and other understudied species.

Anthropogenic recordings indicate amount and type of recreational use of restored habitat.



Chapter 2A: South Florida Hydrology and Water Management

Water Year 2025: May 1, 2024 - April 30, 2025

Stephanya Salazar, Karin Smith, and Nicole Cortez
Division of Flood Control and Water Supply Planning

Carolina Maran, Todd Kimberlain, Mark Nissenbaum, Tibebe Dessalegne, Matahel Ansar, Walter Wilcox, Alaa Ali, Jenifer
Barnes, Alex Modys, Yogesh Khare, Kevin Rodberg, Mark Elsner, Peter Kwiatkowski, Daniel Bachand, Stacie Flood, Nenad

Iricanin, Shi Kui Xue, Aaron Duecaster, Alexandra Hoffart, Allison Lamb, and Zachary Hardy contributed to the content of

Chapter 2A

WY2025 HYDROLOGY AND WATER MANAGEMENT

Chapter 2A is a large-scale overview of South Florida hydrology and
water management system operations during Water Year 2025

(WY2025; May 1, 2024 — April 30, 2025)

Introduces the regional water management system and WY operations,
summaries of rainfall, evapotranspiration, stage variations of major
water bodies and surface flow across the region, groundwater levels, a
summary of wildfires, highlighted extreme hydrologic events that

impacted SFWMD

CONNECTION TO RESILIENCY

» Captures conditions, when compared with long-term norms, trends,
and projections, reveals both gradual baseline changes and recent
variability

Annual analysis and reporting enhances the ability to track evolving

conditions and inform scenario formulation and operations guiding
resiliency and adaptation planning for the current and future hydrologic
and climate conditions on South Florida’s ecosystems and water

resources

RAINFALL AND EVAPOTRANSPIRATION

2024-2025 Water Year Rainfall

From 07:00 EST 01 May 2024 to 07:00 EST 01 May 2025

SFWMD/GARR

30-year historical annual average rainfall, WY2025 total
rainfall and deviation from historical annual average, and

STAGES

WY2025 Lake Okeechobee Water Level and Releases

LORS2008 SUB-BANDS LOSOMZONES (Shown Starting 8/12/2024)

19 17.75
Average stages for WY2025 and WY2024, and Lake Release olor Code (10852008) || Lake Rslaase Color Code (10SOM)
] ) ] ) ) E EEg: ?:TSE:;* ?%ﬁl?szlf:%?? —_— :;:&r:;;i;a;: e RECOVERY OPERATIONS (12/72024 - 5/28/2025)
historical annual stage statistics for major lakes and 18 4| =B [ —{ipamummaries S EE—— [ 16.75
. . . =Tt ] e ZONE A
impoundments. Values are in ft NAVD88 for all regions, = Regliary elsse s Weks J%E‘T’,:,;‘r’,%{’sﬁﬁ%im
. . 17 - ——_ Recevery Opsrations | - 15.75
except ENP for which stages are in ft NGVD29. HIGH LAKE MANAGEMENT zone B/
- 16 _ 5-20511400{._&) - 14.75
Historical Annual Stage > Starting bec-07 JONED s
WY2025 Statistics WY2024 a B
Lake or Impoundment Average Period of Average B 151 576 (2100 cfs) -13.75 2
Average 2 Low Starting Dec-07 2
Record £ e
Alligator Lake 61.97 1993-2020 61.67 62.12 "E' VIO / R
Starting Mar-29
Lake Myrtle 59.93 1992-2020 59.83 59.86 g, A —— /9 z
Lake Mary Jane 59.23 1993-2020 59.21 59.14 5 TR e s
- 5-79 '(14001:15) =]
Lake Gentry 59.66 1993-2020 59.82 59.72 - e Starting Mar-29 |05 &
East Lake Tohopekaliga 55.55 1993-2020 55.64 55.40 BENEFICIAL USE WATER SHORTAGE 579 (1000 ) .
MANAGEMENT - 1
Lake Tohopekaliga 52.45 1993-2020 52.83 5247 .1 Selapoms T
el 11 5-79 (650 cfs) - 9.75
Lake Kissimmee 49.00 1996-2020 49.30 49.89 WATER SHORTAGE R
Lake Istokpoga 37.75 1993-2020 37.66 37.85 10 - L 8.75
Lake Okeechobee 12.88 1991-2020 12.74 14.09 2024 WET SEASON
WCA-1 14.96 1994-2020 14.88 15.30 9 : . . . . 7.75
WCA-2A 10.97 1991-2020 10.85 11.27 May-2024 Jul-2024 Sep-2024 Nov-2024 Jan-2025 Mar-2025 May-2025
WCA-3A 8.55 1991-2020 8.54 8.91 P AVDGE for which an offsatol 135 ft #ae appied bacad on Final RegUIAEOn Schadule Comyarsion (51 18/2030). Secorkdary axi i provided only Tor mformationsi purposes.
ENP, Slough 7.12 1991-2020 6.40 7.27 . i
ENP. Wet Prairic 341 19912020 b 80 370 Daily Lake Okeechobee water levels, regulation schedule, and

release recommendations from LORS2008 and LOSOM in WY2025

GROUNDWATER

T ‘ WY2025 ETp for each rainfall area. All values are in inches.
Historical Annual
Rainfall Statistics Wy2025 WY2025
Rainfall Area -
Period of A Rainfall S ETp
Record verage ainfa eviation
28N Upper Kissimmee 1991-2020 50.90 42.29 -8.61 51.99
Lower Kissimmee 1991-2020 48.25 43.30 -4.95 51.99
____________ Lake Okeechobee 1991-2020 44.56 43.43 -1.13 49.56
-------- East EAA 1991-2020 47.95 42.59 -5.36 49.20
— West EAA 1991-2020 53.32 50.49 -2.83 50.76
WCA-1 & WCA-2 1991-2020 53.93 42.48 -11.45 54.89
>7N 4 WCA-3 1991-2020 53.00 49.08 -3.92 51.50
Martin/St. Lucie 1991-2020 55.00 52.82 -2.18 51.90
Palm Beach 1991-2020 60.45 51.19 -9.26 48.73
Broward 1991-2020 60.30 57.14 -3.16 46.29
Miami-Dade 1991-2020 59.73 54.11 -5.62 46.29
East Caloosahatchee 1991-2020 53.72 50.13 -3.59 52.20
Big Cypress Preserve 1991-2020 55.59 56.11 0.52 51.25
26N
Southwest Coast 1991-2020 57.58 61.58 4.00 51.25
SFWMD 1991-2020 53.22 49.81 -3.41 51.77
Wet Season
(June—September) 1991-2020 31.19 36.09 4.90 18.18
Dry Season
(November—April) 1991-2020 13.51 6.80 -6.71 24.14
S - ENP 1991-2020 57.63 48.88 -8.75 46.29
| T 20"
82W 81W 80w
WY2025 rainfall throughout the SFWMD region
from SFWMD/GARR in inches
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Water Year 2025: Major Surface Flow Directions (in 1,000 acre-feet)
Map ID Water Body Subtotal Total
1 Lake Kissimmee outflow (S65 and S65 LCK) 627
2 Lake Istokpoga outflow (S67, S67X, S68, and S68X) 186
3 Lake Okeechobee inflow 1683
4,5,6 | Lake Okeechobee outflow 2048
4 To south (S351, S352, and S354) 965
5 To Caloosahatchee River (S77) 764
6 To St. Lucie River (S308) 201
Other outflows 118
7 Caloosahatchee River outflow (S79) 1870
8 St. Lucie River outflow (S80) 351
9 North Fork of St. Lucie Estuary inflow (S48, S49, and GordyRoad) 303
10 Upper East Coast C-25 canal outflow (S50) 182
11,12 | WCA-1 inflow 233
1 From STAs 233
12 Other inflows 0
13,14 | WCA-1 outflow 136
13 To WCA-2(S10s) 72
14 To east and other outflows 64
13,15 | WCA-2inflow 651
13 From WCA-1(S10s) 72
15 From STAs and other inflows 579
16,17 | WCA-2 outflow 641
16 To WCA-3(S11s) 4
17 To east and other outflows 170
1828 | weazinflow 1447
16 FromWCA-2 (S11s) 471
18 From northwestern and STA-5/6 239
19 From EAA-STA and other inflows 737
20a, 21 | WCA-3 outflow 1403
20a To ENP (S12s, S333N, S333, and S355B) 1144
21 Other outflows 260
20b, 22 | ENP inflow 1741
20b From Shark River Slough 1343
22 From Taylor Slough and Eastern Panhandle 398
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Chapter 2A: South Florida Hydrology and Water Management

Water Year 2025 Extreme Event Summaries

Stephanya Salazar and Nicole Cortez
Division of Flood Control and Water Supply Planning

Carolina Maran, Karin Smith, Todd Kimberlain, Mark Nissenbaum, Tibebe Dessalegne, Matahel Ansar, Walter Wilcox, Alaa
Ali, Jenifer Barnes, Alex Modys, Yogesh Khare, Kevin Rodberg, Mark Elsner, Peter Kwiatkowski, Daniel Bachand, Stacie
Flood, Nenad Iricanin, Shi Kui Xue, Aaron Duecaster, Alexandra Hoffart, Allison Lamb, and Zachary Hardy contributed to

the content of Chapter 2A

OVERVIEW

Chapter 2A memorializes deviations from normal operations,
documenting events such as tropical storms, hurricanes, droughts,
floods, fires, and other extreme hydrologic conditions.

Summaries are based on operational data and reports and
authoritative agency data to memorialize major and extreme WY2025
events that influenced water management.

CONNECTION TO RESILIENCY

« Compound drivers of flooding: Antecedent wet conditions, elevated
groundwater, tides, storm surge, and extreme rainfall interact to create
complex, sometimes nonlinear flood risks, as seen in June 2024.

 Long-term resilience metrics: Chapter 2B tracks evolving extreme
conditions Iin South Florida, memorializing observed trends to
anticipate future impacts on water management.

FLORIDA HEAVY RAINFALL, JUNE 10-14, 2024

Characterized by widespread heavy rainfall across South Florida
SFWMD three-day totals: 7.55 inches (June 11-13), the third highest
since records began in 1991

Several South Florida watersheds recorded 72-hour totals exceeding
25- to 200-year return periods

June 2024 Rainfall Event
From 07:00 EST 11 Jun 2024 to 07:00 EST 14 Jun 2024 SFWMD/GARR
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SFWMD Gauge Adjusted Radar Rainfall (GARR) Flood observations reported on June 11-13, 2024
estimates on June 11-13, 2024 57 total, one in the west coast

HURRICANE DEBBY, AUGUST 3-8, 2024

* Average of 2.79 inches (215% of normal)

« Southwest Coast had 4.95 inches (326% of the normal) of rainfall, the
highest area-averaged total

» Other areas saw rainfall between 3.47 and 1.42 inches

* Despite above-normal rainfall, 72-hour return periods remained within
or below the 5-year range across SFWMD

Hurricane Debby (2024) T
— 8/2/2024 to 8/6/2024 — N ' ; Legend
Rainfall, Percent of Normal (shaded), and Departures A BRI ¥ High Water Marks (29)
SFWMD/Dallv Rainfall Renar ; ° Flood Observations - Hurricane
Debby (5)
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SFWMD rainfall on August 2-6, 2024 Flood observations reported on August 2-6, 2024

HURRICANE HELENE, SEPTEMBER 24-27, 2024

Average of 1.44 inches (148% of normal), accounting for ~3.5% of the
wet season rainfall

Local maxima included 4.06 inches at CWOP-G0469 (Southwest) and
3.84 inches at a Lee Conty gauge near St. James

Despite above-normal rainfall, 72-hour return periods generally stayed
within or below the 5-year range across SFWMD

ORANGE

2024 Hurricane Helene EE LI |
— 9/24/2024 to 9/27/2024 — S A E A
Rainfall, Percent of Normal (shaded), and Departures g 3 ¥ S '

D SFWMD/Daily Rainfall Report
: sfwmd.gov/weather
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HURRICANE MILTON, OCTOBER 5-10, 2024

* Average of 1.21 inches (448% of normal), accounting for ~3% of wet
season rainfall

 Upper Kissimmee Basin recorded 3.40 inches (1,700% of normal),
Orlando WeatherSTEM and other nearby gauges exceeded 10 inches

 Maximum 24-hour rainfall return periods reached ~100-200 years, with
some areas >200 years in northwest Upper Kissimmee Basin; 72-hour
periods generally fell in the 50-100 year range

Hurricane Milton (2024) Sy | »
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2024 KING TIDE SEASON

+ 6 king tide events —water heights relative to Mean Summary of 2024 king tide season peaks and concurrent storm activity Vel Hourly Hoighis a 725114 NAPLES BAY, NORTHFL

Sea Level above 2 feet— occurred in Virginia Key, Date Range Moon Phase Storm Events L .

FL between mid-August and mid-November 2024 August 19-23 New Moon P e— ___N
+ Two events (Sept. 18-21 full moon, Oct. 1-5 new September 15-21 rull Moon rielene . 5

. : : October 1-5 New Moon Milton 5 : :

moon) coincided with Helene and Milton Octaber 1620 =l Moon _ 2. L L
» The season’s highest king tide (Oct. 17) occurred October 30_Novermber 4 New Moon _ e e e

independently of storm activity November 13-18 Full Moon : S
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RAINFALL TREND AND FREQUENCY ANALYSIS UPDATE

An updated rainfall trend analysis was completed using daily gridded
rainfall data from 1935 to 2024, extending the Period of Record (POR)
used in the previous analysis. Two types of trend analyses were included:

Monthly, Seasonal, and Annual Regional Volume Trends

» |dentified using the non-parametric Mann-Kendall Tau test.

= Main conclusion: While most trends remained statistically insignificant

across both periods, emerging or expanded trends were identified in
specific basins, mainly across southeastern rainfall areas.

Trend analysis results for each POR analyzed, listed only for time-series where a trend was detected.

RAINFALL CLUSTER ANALYSIS

Time Series’ Observed Trend? for POR 1935-2018 Observed Trend? for POR 1935-2024
March No significant trend Downward trend: Upper Kissimmee
Downward trend: Miami-Dade, Lake Downward trend: M'.a ml-Dade, Lake
July . Okeechobee, Upper Kissimmee, Lower
Okeechobee, Upper Kissimmee L
Kissimmee
Auaust Upward trend: East Caloosahatchee, Martin — | Upward trend: East Caloosahatchee, Martin —
9 St. Lucie, SW Coast, Big Cypress St. Lucie, SW Coast
Downward trend: Broward, Miami-Dade, East | Downward trend: Broward, Miami-Dade, East
October Agricultural Area, Martin — St. Lucie, Palm Agricultural Area, Martin — St. Lucie, Palm
Beach, Water Conservation Areas 1, 2 and 3 Beach, Water Conservation Areas 1, 2 and 3
Wet Season S[PEILIUELE |26 .Caloosaha_tchee, S (Glore Upward trend: East Caloosahatchee, SW Coast
Downward trend: East Agricultural Area
_ . Upward trend: East Caloosahatchee
Annual Downward trend: East Agricultural Area Downward trend: East Agricultural Area

1 Months or seasons not shown did not exhibit a detectable trend, and the dry season was not analyzed.
2 Purple rainfall areas indicate changes in observed trends between the 1935-2018 and 1935-2024 periods of record.
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Trends observed during August for POR 1935-2018, shown only for rainfall areas where a trend was detected.
Orange dots indicate statistically significant trend while blue dots indicate no trend.
Trendline direction indicates whether values are increasing or decreasing.
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Trends observed during August for POR 1935-2024, shown only for rainfall areas where a trend was detected.
Orange dots indicate statistically significant trend while blue dots indicate no trend.
Trendline direction indicates whether values are increasing or decreasing.

Frequency Analysis of Extreme Rainfall Events

» |dentified by fitting log-normal distributions for 2-, 5-, and 10-years.
= Main conclusion: Broader distribution of significant trends in the
updated data set, particularly for short-to-intermediate return periods.

Frequency trend analysis results for each period of record analyzed, listed only for time-series where a
trend was detected.

Trend Analysis

Observed Trend' for POR 1935-2018

Observed Trend' for POR 1935-2024

1-day, 2-year

Upward trend: Water Conservation Area 1&2
Downward trend: Upper Kissimmee

No significant trend

1-day, 5-year

Upward trend: Martin — St. Lucie
Downward trend: Palm Beach

Upward trend: Martin — St. Lucie, Big Cypress,
Upper Kissimmee
Downward trend: Palm Beach

1-day, 10-year

Upward trend: Upper Kissimmee

Upward trend: Upper Kissimmee, Big Cypress

3-day, 2-year

No significant trend

Upward trend: SW Coast

3-day, 5-year

Downward trend: Miami Dade

No significant trend

3-day, 10-year

Upward trend: Big Cypress

Upward trend: Broward

5-day, 2-year

No significant trend

Upward trend: Broward

9-day, 5-year

Downward trend: Broward

Upward trend: Martin — St. Lucie, Water
Conservation Area 3

5-day, 10-year

No significant trend

Upward trend: East Caloosahatchee

1 Purple rainfall areas indicate changes in observed trends between the 1935-2018 and 1935-2024 periods of record.

Broward Martin — St. Lucie Water Conservation Area 3
15 15 ! ' ! b 15 ] T i
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Trends observed for 5-day, 5-year maxima for POR 1935-2018, shown only for rainfall areas where a trend was detected.
Orange dots indicate statistically significant trend while blue dots indicate no trend.

Trendline direction indicates whether values are increasing or decreasing.

Broward Martin — St. Lucie Water Conservation Area 3
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Trends observed for 5-day, 5-year maxima for POR 1935-2024, shown only for rainfall areas where a trend was detected.
Orange dots indicate statistically significant trend while blue dots indicate no trend.
Trendline direction indicates whether values are increasing or decreasing.

A Density-Based Spatial Clustering of Applications with Noise (DBSCAN)
analysis was completed to enhance the understanding of spatially
changing rainfall trends and capture localized trends across the rainfall
grid. The cluster analysis identifies areas of local extremes by grouping
grid points with similar observed rainfall across the region instead of the
pre-established rainfall areas.

Main conclusions:
» | ower rainfall thresholds (e.g., 4.00 inches) produced widespread

clusters, while higher thresholds (e.g., 6.00 inches) identified more

localized clusters associated with the most intense events.

= Certain areas exhibited persistent clusters across multiple thresholds

and both PORs, indicating long-standing rainfall hotspots.

" |n the extended 1935-2024 period, new clusters emerged particularly

in inland and mid-basin regions, reflecting shifts in rainfall behavior Iin

more recent years.

The analysis provides actionable insights for water resources planning
and management, including identification of new patterns and reference
ranges used to evaluate flood protection, water supply and ecosystem
restoration needs. The results strengthens both long-term resilience
planning and short-term operational decision-making under evolving
conditions, serving as additional foundation for assessing risks and
supporting informed decisions across wet and dry seasons.

Cluster Visualization for POT =4.00-inches
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Spatial clustering pattern across South Florida for
the 4.00 inches threshold, POR 1935-2024.

Cluster Visualization for POT = 5.00-inches
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Spatial clustering pattern across South Florida for
the 5.00 inches threshold, POR 1935-2024.
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Spatial clustering pattern across South Florida for
the 6.00 inches threshold, POR 1935-2024.
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Results of the Peak Over Threshold (POT) trend
analysis for the 4.00 inches threshold, POR 1935-2024.

Cluster #2
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Results of the Peak Over Threshold trend analysis for
the 5.00 inches threshold, POR from 1935 to 2024.

C
T T ; T '. ° ° 12
L] o —
. Wl " o :. s o . ¢ o1 S10r
% ® . .: .. : i X ° .o' 3 =
= LY ® ° g 8he
: 6
12 Cluster #3 12
& 10+ » * e . . E 10 -
. . (] = — s
° = e
o« 82 e et | 28 e
6-_4+L_ —‘ ‘__‘_M'_;_..‘_‘_l y Py e .' 6 po R e = !
12 : Clust'er#S : 12
10F T 10t
’ = —
8t [ S S — N ot
0:6 _.__‘___.__._ﬂ_ Ccﬁ ______
o - CHIKIEH [ e SARAUEEHE
.
.
= .
: — ‘_.‘ ‘ e ——
12 #9 12 lus
T 10+ T 10t .
= ™ €
g 8 ggh. L4 .°.’ - — ——
6 _____ l_ _- _________ 6 —_—— 1 ms [} 1
1965 1985 2005 1965 1985 2005
Date Dat
POT =6.00 8 go trind ]
ignificant tren
Clust 35 24 = ——Trendline

97.5%_Confidence

Results of the Peak Over Threshold trend
analysis for the 6.00 inches threshold,
POR from 1935 to 2024.




Tibebe Dessalegne and Stephanya Salazar

Chapter 2B: Water and Climate Resilience Metrics
Trends in High Tide Events at Coastal Structures in South Florida

Division of Flood Control and Water Supply Planning and Bureau of Hydrology & Hydraulics

Carolina Maran, Nicole Cortez, Alaa Ali, Karin Smith, Mark Elsner, Peter Kwiatkowski, Justin Zumbro, Eli Brossell,
Michelle Irizarry-Ortiz, Alexandra Hoffart, Allison Lamb, Zachary Hardy, Brian D. McNoldy (University of Miami), and
Nathan H. Taminger (University of Miami) contributed to the content of Chapter 2B

DATA AND METHODOLOGY

P el ¢ A high tide event (HTE) - when tailwater (TW)
B G | e comes within 0.1 feet of headwater (HW),
o | TH ISR RN prompting the closure of the coastal structure
My S £ S * For the analysis, design HW and TW elevation,
S ff high and low operating ranges, flow rates, and
o e ~ L Ess . . .
LN \EE e TW and HW breakpoint data at matching times
— o N\ e :
% S “‘\ ) for all coastal structures were considered
s TN e Yool : : "
= = | + The HTEs metric reflects tidal conditions at
L == || ANSE gravity-driven coastal control structures that
R 1 | i are influenced by both tidal forces and the
P operation of water management infrastructure
A, and are not purely ocean-driven tidal
& Pump
o = parameters
High Tide Events at Coastla’IWSt‘rL;c.leré's o r\h
= 0 5 10 20 Miles - ﬂé‘;éﬂ

RESULTS AT S-28 AND S-22

Data Summary for Analyzed Coastal Structures

Average | PPN | pesign ok per yean) "ok ortime)
Structure * POR Coverage Elevation Elevation
(%) HA\E’EBB} (6) SON 2 DJFZ | MAM2Z | JJA? SON 2 DJFZ | MAMZ | JJA?
5t Lucie County (East Coast)
=-99 1966—2024 949 186.54 0.50 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
S-49 1994-2024 99.7 14.81 14.60 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
S-97 1986—2024 99 4 17.02 4.50 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
Palm Beach County (East Coast)
S-4b 1996—2016 99.5 11.30 10.60 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
S-44 1962-2024 99 1 7.49 8.90 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
S5-155 1967-2024 99 4 6.97 9.50 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
S-41 1965-2024 979 6.04 8.30 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
S-40 1965-2024 98.6 6.65 2.50 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
Broward County (East Coast)
(3-5b 1991-2024 99 3 6.04 0.70 -0.05 -0.01 0.00 -0.05 0.0 0.0 0.0 0.0
5-57 1991-2024 97.a 3.42 0.50 0.00 0.00 0.00 -0.01 0.3 0.0 0.0 0.0
S-37A 1986—2024 98.3 1.42 3.40 0.07 0.01 0.02 0.03 1.9 0.1 06 0.7
S-3b 19862024 976 3.72 0.50 0.00 0.00 0.00 0.00 0.6 0.0 0.0 0.1
S-33 1991-2024 996 4.32 1.00 0.0& 0.01 0.08 0.03 3.2 0.3 1.5 16
(5-54 1991-2024 9a8.7 3.00 0.30 -0.02 -0.01 0.00 -0.06 0.8 0.0 0.1 0.1
Miami-Dade County (East Coast)
S-29 19862024 938.8 0.84 0.50 017 0.15 0.30 0.22 296 6.9 10.2 106
S-28 198662024 976 0.66 0.50 0.76 0.55 0.60 0.76 443 19.3 221 271
S-27 19662024 98 8 1.46 0.50 027 0.19 0.26 0.32 214 272 287 381
S-25 1977-2024 975 0.26 0.10 0.69 0.44 0.50 0.67 44 5 19.4 222 313
-93 1992-2024 97 2 294 1.50 -0.04 0.09 0.06 -0.10 16.7 16 2.0 47
S-22 1984-2024 989 1.66 0.50 0.29 0.05 0.03 0.00 9.3 0.9 0.9 1.7
S-123 1980-2024 97.& 0.47 0.50 0.51 0.13 0.18 0.09 146 2.7 4.8 3.2
S-21 19865-2024 99 4 0.43 0.50 0.58 0.25 0.22 0.21 28.8 7.9 6.9 8.2
S-21A 19742024 93 4 0.57 0.50 0.86 0.86 0.43 0.40 45.6 287 233 13.4
5-20G 19865-2024 938.3 0.47 0.50 0.68 0.69 0.85 0.49 43.5 248 26.3 14.9
S-20F 19865-2024 99 1 0.37 0.50 0.82 0.98 0.84 0.50 43.6 299 282 126
S-20 1969-2024 94 5 -0.03 0.50 -0.06 0.26 0.41 0.08 246 9.2 291 8.3
S-18C 1967-2024 99 2 1.74 0.50 2.73 4.15 0.41 2.60 746 336 12.4 62.4
S-197 19962024 989 -0.15 0.80 0.43 -0.01 -0.59 -0.06 6.7 14 142 29
Collier County (West Coast)

COoCO1 1995-2024 98 8 2.91 065 0.00 0.00 0.00 0.00 0.2 0.0 0.0 0.1
GG1 20052024 99 8 2.73 0.10 -0.04 0.00 0.05 0.00 0.b 0.0 06 0.3
HC1 2001-2024 993 0.33 1.78 0.01 -0.07 -1.14 -0.68 0.0 0.3 11.7 4.1
FuU1 19672024 95.1 0.17 0.19 0.82 0.24 4.3 3.8 21.8 7.1

1 Organized by county and sorted north-to-south

Heatmaps Iillustrate the percentage of hours each month when TW
elevations were above HW design elevation. During the king tide season,
the criteria was met or exceeded 23% of the time at S-28 and 1% at S-22.
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$22: Tailwater Above Design Height
(% of Monthly Observations)
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Heatmaps illustrate the percentage of hours each month when TW
elevations were close to HW elevations. During the king tide season, the
criteria was met or exceeded 38% of the time at S-28 and 8% at S-22.

S28: Tailwater Close to Headwater
(Headwater - Tailwater = 0.1 ft)
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S22: Tailwater Close to Headwater
(Headwater - Tailwater = 0.1 ft)
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Heatmaps illustrate the percentage of hours each month when TW
elevations were above the low range maximum HW height. During the
kKing tide season, the criteria was met or exceeded 69% of the time at S-

28 and 13% at S-22.

S$28: Tailwater Above Low Range Max Height

(% of Monthly Observations)

2024 - T P ) I [eeela— |
o I R [ |
2022 -FE S S R R [ |
T (1 [ | —— | AR T |
2020 Emmmmmr s e o ——
el | [ [ e
2018 = ———— e e e I
2016 - S S S — e |
IE=nE=l i [ | | L e .
2014 e e ) e I
[ (| [ | (SIS |
2012 ——F ——— = | ]
I | |
2010 e — ] ]
] L -
2008 ! - V= |
S i |
2006 : E—— | E——— |
e ) e —] N |
= 2004 ——
© 1 o
@ 2002 ——l |
> N |
2000 B ]
p— pgm—| [ )| RN |
1998 ——— N ——1
1996 p— r— S
1994 ] e —
1992 o —
1990 ;_‘_ s p—
1988 — 3 F——
1986 = . e ]
1984 ]
1982 ——
] 1 ] 1 1 1 1] 1] L—I“—._;—vl-—‘
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct
Mainly Dry Conditions Mainly Wet Conditions
(High Range Operations) (Low Range Operations)

 om— ]

Nov Dec

Mainly Dry Conditions
(High Range Operations)

100

@
o

D
o

Foy
(]

-20

% of Observations

Year

Je;n

S$22: Tailwater Above Low Range Max Height
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2 SON = September—November; DJF = December-February; MAM = March-May; JJA = June-August
3 Blue and orange values indicate statistically significant increasing and decreasing relationships
overtime, respectively

During king tide season, S-28 and S-22 exhibited statistically significant
increases in the number of hours TW elevations were close to HW
elevations over their respective periods of record, with rates of change of
0.76% and 0.29% per year), respectively.

S$28 - King Tide Season: % Hours Tailwater Close to Headwater
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The hourly difference between HW and TW plotted as a time series.
When TW is within 0.1 ft of, or exceeds, HW (defined to be an HTE), the
data point for that hour is colored red.
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CONCLUSIONS

* In St. Lucie and Palm Beach counties, where higher average ground
elevations exist, structures consistently maintain design TW elevations
well above tidal levels, resulting in infrequent HTEs

* In Broward County, structures S-37A and S-33 showed statistically
significant upward trends, with S-33 being the most noticeable

* The higher HTEs results were observed in Miami-Dade County, where
all structures demonstrated statistically significant upward trends

« Structure S-18C on canal 111E exhibited the highest rate of increase

and the highest percentage of time under HTEs conditions

» Six structures in Miami-Dade County (S-28, S-27, S-25, S-21A, S-20G,
and S-20F) experienced HTEs conditions approximately 50% of the
time during the king tide season

* In Collier County, structures HC1 and FU1 also exhibited statistically

=
=T =:-h
ol R

significant upward trends, with FU1 being the most pronounced
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Division of Flood Control and Water Supply Planning

Carolina Maran, Nicole Cortez, Peter Kwiatkowski, Justin Zumbro, Alaa Ali, Tibebe Dessalegne, Eli Brossell, Michelle
Irizarry-Ortiz, Alexandra Hoffart, Allison Lamb, Zachary Hardy, Brian D. McNoldy (University of Miami), and Nathan H.
Taminger (University of Miami) contributed to the content of Chapter 2B

BACKGROUND

Drought: prolonged abnormal dryness causing hydrological imbalance affecting

people, plants, and animals

Categories: meteorological (low rain/high ET), agricultural (crop stress),
hydrological (lack of recharge), socioeconomic (economic loss)

Factors: atmosphere (rain, temp, wind), ocean temperatures, jet stream, local

land-use change

Recurrence: Florida has experienced at least one major drought each decade

since 1900 (Collins et al. 2017)

DATA SOURCES AND METHODOLOGY

Precipitation: SFWMD precipitation Super-grid (1914-2022)

Evapotranspiration: SFWMD ETo Super-grid (1948-2022)

TIN-10 interpolation (1914-2002) « Standardized American Society of Civil Engineers

NEXRAD gage-corrected data (2002 onward)

(ASCE) Penman-Monteith equation (1948-2022)

Super-grid: 2-mile by 2-mile cells » Corrected using US Geological Survey ETo 2-km
resolution dataset (1985-2021)

Water Balance:
monthly rainfall
minus ET
(1948-2022)

Historical Mean Month_ly
Balance: Anomalies:
monthly Water
/5-year average Balance minus
monthly balance for Historical Mean
each month Balance

evapotranspiration =
transpiration + evaporation

transpiration

trees grass

v groundwate
recharge

Timescale Average
Anomalies: 6- and

12-month moving
averages of
anomalies

Drought Event
Severity/Duration:

consecutive months with

timescale average

anomalies below zero

Note: Drought is denoted by pink shaded areas in plots below.

The U.S. Drought Monitor (USDM) dataset is produced Meteorological drought anomalies (line plot) and declared water shortages (bar plot)
jointly by National Drought Mitigation Center at the  Water shortages typically occur due to drought and are rescinded when wetter
University of Nebraska-Lincoln, National Oceanic and conditions return
Atmospheric Administration, and United States » Water shortage phases include | Moderate, 2 Severe, 3 Extreme, and 4 Critical
Department of Agriculture. « Summarized by water supply planning areas & Lake Okeechobee
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Jacob Landfield

Chapter 8: Northern Everglades and Estuaries Protection Program
Working with Nature: Passive Storage Projects

Everglades and Estuaries Protection Bureau

Natural Water Storage solutions tor the Northern Evergiades

PROJECT HIGHLIGHTS

Merritt Island
National
Wildlife Refuge

Green Swamp ~ —
Wildlife T _
Management ’

Area Kissimmee
O

£
%g
C
o
S
P Melbour ' =2
@ oLakEIand Kissimmee i - - S
Palm Bay Partin Family
Area ree Lakes o R h
365 ft 23 e — 4
: [
Lake Wales ‘ Yeehaw]unCtIOn
. Ridge State \
Florida Forest
(- S
ﬂ Everglades X
R.Iaake'\\th. S : Headwaters
lage Nationa National v
ildlife Refuge Wildlife Refuge \
and L
Conservation 5% \
Area
yakka River \ o >
State Park
- Abington
] Brighton g ) ‘ /’ /;
E el Preserve _4
_Port Charlotte Fisheating y
3 Creek Wil . 4
Managemgnt
Okeechobee J W Coh\
Aia wildlik
Managerr\ TN e
Area e
a
ational
I§ife Refuge Cape Coral ,
o] Lehigh Acres
'®) Okaloacoochee

Sloggh ™egdlifg
Mdahagement
Area
J. N. Ding
Darling
gona Immokalee

Wildlife'Retuge Holgy L.and
Wildlife

Bonita Springs Management
o) Area

N\Big Cypress
Reservation

fRanch?

Davig R
0]

Everglades and

N
3 NEEPP Boundary
[ Passive Water Project Frandis S Taylor

4 v Management

Partin Family Ranch

Launched in March 2024, this 3,000-

acre passive DWM project in Osceola ING

County (south of Lake Gentry) has 5.2 Mt/y" Storage
become a regional success. By 4,270
capturing direct rainfall and stormwater ™ J
runoff within two management areas, 0.4 mt/yr
the project significantly enhances local

water retention and environmental
health.

ac-ft/yr

Bull Hammock Ranch Water
Management Area

This 1,674-acre passive DWM

project in Martin County prevents on-

site runoff from entering the C-23 Storage
Canal by utilizing a ditch network to 3,351
retain water. These on-site retention ac-ft/yr
efforts effectively lessen stormwater

runoff and extend the hydroperiods of

local wetlands.

TP J
1.9 mt/yr

TN J
8.6 mt/yr

Project Hydrographs
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Project Hydrographs relate rainfall, service & baseline elevations, and
stage to project storage benefits. In this example, the project storage
s the shaded area between the baseline elevation and the service
elevation.

WHAT IT IS: PASSIVE STORAGE

Passive Dispersed Water
Management (DWM) projects use
simple structures like culverts and
berms to hold and retain rainfall on
private lands, slowing runoff and
reducing flows to the regional
drainage system
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KEY BENEFITS

D

6‘5

Rehydrating the System
Passive projects replenish
groundwater reserves by
restoring natural flow paths

and holding water on the

landscape

Slow the Flow
Storing the water on the
landscape gives time for

water to soak into soils,
encouraging natural
filtering and reducing

Cost-Effective Designs nutrient transport

Passive projects are an
efficient way to achieve
water management goals by
leveraging existing natural
features and requiring

minimal mechanical U

_ J
infrastructure Grazing and Green

Since passive projects rarely
discharge water, landowners
can continue to use their
property for compatible uses,
like low-density cattle grazing,
keeping the land productive
while managing water
resources

TAX

Environmental Services
on Private Land using
Public Funds
Since the land stays on the
local tax roll, the community
receives property tax revenue
while also benefiting from a
solution to critical water
challenges

Learn more about NEEPP projects in SFER Ckap’cer 8 —



Chapter 8: Northern Everglades and Protection Program

The Power of the Pump: Strategic Storage for Healthy Estuaries

Aubrey Frye
Everglades and Estuaries Protection Bureau

Controlling Harmful Runoff and Delivering Clean Water

WHAT IT IS: ACTIVE STORAGE

Photo: BrightonVé]#éyi—;f —
Dispersed Water-Management (DWM).Project

KEY BENEFITS

Precision Timing For Ecosystem Health

Projects like Caulkins Water Farm allow
management of regional water with precision,
quickly pumping water off the landscape during
heavy rains or lake discharges and saving
beneficial freshwater to release slowly during the
dry season, helping to keep salinity the St. Lucie
Estuary at a healthy level for oysters and sea
grasses.

le

Nutrient Reduction is a Bonus Local Economy Boost: Environmental
By holding water for a longer time, Services, Private Land, Public Funds
these large projects allow some DWM projects partner with private

excess nutrients to settle out, landowners to store water, keeping the
contributing significantly to the overall land on the local tax roll, thus ensuring the
goal of reducing Total Phosphorus community continues to receive valuable
(TP) and Total Nitrogen (TN) in the property tax revenue while solving water
watershed. challenges.

Active Dispersed Water
Management (DWM) projects use
mechanical pump stations to
efficiently move and store huge
amounts of regional water. We can
even control when the water goes In
and when it comes out!

Big Storage, Big Protection

Active projects are designed to
hold massive amounts of water
preventing excess water from
flooding or being discharged
Into downstream estuaries.
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Bl Active Water Project

EL MAXIMO RANCH

™’ J
This active treatment and flow 2.4 mt/yr

attenuation project retains water from 2 500
the Kissimmee River and Blanket Bay TN acft/yr
Slough before discharging to the 7 mt/yr
Kissimmee River downstream of S-65.

Storage

NICODEMUS SLOUGH

This active DWM project pumps water

from Lake Okeechobee into the west P 4
side of the project impoundment. Local - storage 2-2 Mt/yr
runoff and pumped volume sheet-flow 24,600

east and discharge either back to Lake ~ 2™/Y" TNy
Okeechobee through the S-282 37.4 mt/yr
structure or south through the S-342

structure.

BLUEFIELD WATER FARM

As a public-private partnership, this active DWM project pumps excess
water from the C-23 Canal and stores it within a 6,104-ac aboveground
impoundment located on former agricultural lands. The project only
pumps in water when the S-97 structure is discharging, reducing the total
flow to the St. Lucie Estuary during high flow events.

i i Pumping % Flow
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Learn more about NEEPP projects in SFER Cl\ap’(er 8 —




Chapter 8B & Appendix 8B-1

Lake Okeechohee Watershed Water Quality Monitoring

Steffany Olson
Project Operations & Assessment Section, Everglades & Estuaries Protection Bureau

Highlight Areas of Concern, Prioritize Resources, Track Progress

r N
Acknowledgements: Thank you to the staff from the Okeechobee Water Quality Office and Analytical

Services Section. Without their efforts, these data would not exist. Additionally, the maps were
\produced by Allison Lamb, Diana Alvarez, and Alexandra Hoffart of the Geospatial Services Section. y
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Chapter 8B: Lake Okeechobee Watershed Protection Plan
The Power of Plants Northern Stormwater Treatment Areas
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WHAT IT IS

Rainfall

Northern Stormwater Treatment Areas (STAs) are
specially constructed wetlands in the Northern

Plant litter
accumulation, chemical ~ Water with less
Everglades that use Emergent (EAV) and Submerged B ... s e Ao oot

by floating plants

Aquatic Vegetation (SAV) in conjunction with
naturally occurring microbes to treat nutrient-rich
stormwater before it enters Lake Okeechobee: the
Liquid Heart of Florida
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emergent plants from soil

Constructed Treatment Wetlands Provide Multiple Ecosystem Services
KEY BENEFITS PROJECT HIGHLIGHTS % KEY BENEFITS
m | % AT

| & NEEPP Boundary =L
d\’ Tilting the Scale: | — Northern Stormwater Treatment Area | Essential |_LJL u]
Removing Tons of ‘ i Ecosystem ; :
The Power of Nutrients | Vi Services Science in Action
Plants & Microbes Removing nutrients is Ongoing research
STAs use wetland Northern STAs altogether critical because they can  projects, such as Taylor
plants, like cattails and a;ztilgn: ?nz:riecsilg:las:[%? tg’?al cause harmful algal Creek Nutrient Removal
bulrush, and microbes hosbhorus and total blooms. Clean water from Test project, are
to drive biogeochemical nitll?o;:rl? respectively, over STAs is vital for the underyvay to find
processes to filter and the bast 5. Y q recovery of Lake effective ways to
retain nutrients, © Past Sryedr periot: Okeechobee health, enhance nutrient
especially total They're making a including fish habitat. reduction performance
phosphorus (TP), from difference in the overall of these constructed
surface water runoff at health of the Lake treatment wetlands.
relatively low cost. Okeechobee Watershed.

Supportive Services
and Ancillary Benefits!

In addition to cleaning water flowing into Lake
Okeechobee, the Northern STAs offer a
variety of recreational activities for the public.
SFWMD partners with the Florida Fish and
Wildlife Conservation Commission to offer
specialty hunts aimed at introducing young
people to hunting and conservation as well as
Wounded Warriors Outdoors to provide
wounded servicemen and women with
therapeutic outdoor adventures.

Nutrient Load Retention in Northern
STAs over the Past 5-year Period |
Ranc/t{ STA

Nubbin Slough
STA

Total Phosphorus Load
O Lakeside Ranch STA O Nubbin Slough STA O Taylor Creek STA

1.7

0.7
RECREATIONAL ACTIVITIES

z TAYLOR CREEK STA NELRRARDE
' ,  Two wetland cells with 118-acres of effective P m
treatment area treating stormwater from the Em
Taylor Creek basin.
« Features a stand of ancient cypress trees and a chikee hut shelter, and

offers many recreational activities including bicycling, hiking, bird
watching, picnicking and wildlife viewing.
RECREATIONAL ACTIVITIES

NUBBIN SLOUGH STA NENOREED

30 acre storage pond and two wetland cells
with 773 acres of effective treatment area
treating stormwater from the Nubbin Slough basin.

* Perfect place for hiking, bicycling, fishing, and seeing wildlife such as
Florida Sandhill cranes, snapping turtles, American bald eagles, and
eastern meadowlarks.

LAKESIDE RANCH STA

Eight wetland cells with 1,707 acres effective

oH| 2%\ 4 | P |O|f# A
treatment area treating stormwater from the .
S-191 basin.

* S-191A pump station supports wetland rehydration during drier periods
and provides flood control for S-135 subbasin.
» Offers hiking, bicycling, wildlife viewing, or simply relaxing.

Visit myfwc.com for hunting dates,
regulations, and license information.

Metric Tons

WY2021 WY2022 WY2023 WY2024 WY2025
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“We develop specialized rehabilitation programs
tailored to support the integration and recovery

of military veterans returning home from service,
offering a multifaceted approach to healing that

addresses physical, mental, and emotional well-
being.”
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Chapter 8B: Lake Okeechobee Watershed Protection Plan
The Current State of Submerged Aquatic Vegetation in Lake Okeechobee

Daniel Marchio
Lake & River Ecosystem Section, Applied Sciences Bureau

Water depth, through its influence on benthic light availability, is
the dominant driver of SAV distribution and abundance in Lake
Okeechobee.

Submerged Aquatic Vegetation (SAV) supports ecological
functions in Lake Okeechobee by:
o Enhancing water clarity through reduction of suspended

solids —=7 77
o Improved water quality via sediment stabilization, nutrient | Lake-wide SAV coverage has varied dramatically, in step with
uptake and organic matter processing e hydrologic conditions: |
o Providing structurally complex habitat for wildlife 2 || o SAVcoverage generally peaks 1-2 years after periods of low
) < lake stage, when reduced depth increases light availability at
SAV community composition and areal extent are surveyed at the e the lakebed | | _
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o Recent low lake stages within the Recovery Envelope triggered rapid SAV recruitment, with total coverage expanding from 3,700 to
more than 28,000 acres between fall 2024 and fall 2025 — a 660% increase in a single year

o This recovery, following the lowest 5-year average on record since monitoring began in 2001, was dominated by non-vascular Chara
species, consistent with their role as early successional colonizers responding to increased benthic light availability

o Historical patterns suggest vascular SAV expansion typically follows non-vascular peaks, indicating potential for continued Vallisneria
recruitment if lake stages remain conducive to benthic light penetration




Progress Report

Paul Jones

Lake & River Ecosystems Section, Applied Sciences Bureau

In-lake water
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Lake Okeechobee Hydrology, Water Quality, and the Ecological Envelope

 Lake O has large surface area and
shallow depth, so particulate levels
are highly influenced by strong winds

« Total nitrogen (TN) and TP levels (not
shown) follow similar pattern to
turbidity, suggesting association with
particulates

* Biologically available nutrients, e.g.
DIN or SRP, can be sourced from
particulates (internal loading) or from
iInflows and rainfall (external loading)
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» Lake Okeechobee stage (line) fluctuates
In response to changes in inflows,
outflows, rainfall, and evaporation

* Ecological envelope (gray band) defines
range of water levels that represent
optimal conditions across seasons,
habitats, flora, and fauna

* Short periods above or below envelope
are not necessarily ecologically harmful,
but slow rates of change are desirable

* Rapid and extreme variations in water
levels are unnatural and a function of
the highly channelized watershed
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Chapters 8B, 8C, and 8D

Northern Everglades Dispersed Water Management Projects

Cristina Gauthier, Manuel F. Zamorano, Christian L. Avila
Project Operations and Assessment, Everglades & Estuaries Protection Bureau

Dispersed Water Management Projects

# Implemented on public or private lands through public-private partnerships to distribute shallow water across land using simple structures
# Landowner involvement typically includes cost-share cooperative projects, easements, or payment for environmental services
# Over 100 monitoring stations covering 24 operational projects across 85,000 acres

Visualizing DWM Project Contributions: | Storage and Nutrient Retention Estimates

Northern Everglades and Estuaries Protection Program Projects and Targets
# Storage in a DWM project is the volume held at

B DWM Projects Other Projects' Targets , ‘ maximum capacity before discharge. Storage

% ) estimates are based on stage, flow, and rainfall

S | data. A stage—storage relationship curve, developed
' from project elevation data, is used to quantify
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Chapter 8C & Appendix 8C-1: St. Lucie River Watershed Water Quality Monitoring

Amanda McDonald', Youchao Wang', Steffany Olson’, and Danielle Taylor?

"Project Operations & Assessment Section, Everglades & Estuaries Protection Bureau
2 Coastal Ecosystems Section, Applied Sciences Bureau

SLT-10B 85 72 77 23 87 0.89 85 0.09 85 0.07

SLT-11 94 83 90 21 95 0.83 91 0.04 92 0.04

r‘ -*'_: SLT-17 92 92 82 20 92 0.83 88 0.10 86 0.11

' SLT-19 115 63 109 15 118 0.81 115 0.07 116 0.02

ﬁ ‘_1_§ SLT-21 109 42 96 7 111 0.73 104 0.02 102 0.02

% SLT-22A 63 195 62 105 63 0.84 60 0.06 61 0.08

: 2 SLT-26 106 56 97 22 108 0.82 101 0.03 102 0.10

SLT-29 106 22 103 3 112 0.89 108 0.04 107 0.04

SLT-30A 33 23 29 2 34 0.87 31 0.03 29 0.01

SLT-39 77 187 63 105 77 1.06 62 0.18 60 0.06

SLT-41 117 124 113 34 117 0.97 113 0.10 113 0.08

SLT-42B 90 90 85 19 89 0.75 87 0.05 87 0.04

SLT-1 55 125 53 65 55 0.99 55 0.05 54 0.05

SLT-2A 83 50 82 11 86 0.88 85 0.01 83 0.01

SLT-3 100 371 99 294 100 1,09 98 0.07 98 0.24

SLT-4 33 136 33 68 33 0.96 33 0.05 33 0.09

SLT-5 56 110 12 67 56 1.38 12 0.05 12 0.16

SLT-6 50 812 29 244 50 1.39 29 0.29 27 0.14

— SLT-7 65 95 58 37 66 0.88 62 0.07 61 0.11

" E SLT-9 37 153 36 93 37 0.95 36 0.07 31 0.10

3 SLT-31 110 103 100 7 110 0.91 107 0.02 110 0.02

’ SLT-34A 121 112 75 33 120 0.97 74 0.12 73 0.10

SLT-35 102 103 70 66 104 1.15 69 0.05 69 0.24

SLT-36 18 136 18 103 18 0.88 18 0.03 18 0.10

”“ SLT-37A 85 22 85 3 88 0.61 88 0.06 87 0.04

-~ SLT-38A 131 38 127 6 133 0.65 129 0.06 131 0.06

'-"f, . i N SLT-40A 80 64 46 19 81 0.94 47 0.03 45 0.01

g - o™ SLT-44 121 54 115 9 123 0.95 121 0.04 121 0.06
'.*(‘ S153 29 405 29 358 29 1.61 29 0.12 29 0.06 k

C44SC24 18 247 17 158 18 1.35 15 0.08 17 0.18

C44SC23 30 220 30 164 30 1.27 30 0.17 30 0.10

Er’, C44SC19 77 283 77 203 77 1.34 74 0.15 77 0.10

C44SC14 44 197 44 133 44 1.31 44 0.12 44 0.10

C44SC5 36 172 35 104 36 1.59 35 0.09 33 0.03

C44SC2 30 103 31 34 30 1.29 31 0.09 28 0.02

PC49C23 27 474 27 358 26 1.99 26 0.16 25 0.09

: § ACRA1 18 629 17 528 18 1.69 15 0.07 17 0.01

. ;: PC32C23 12 514 11 405 12 2.35 10 0.15 11 0.01

—— PC39C24 9 784 9 686 9 1.50 9 0.12 8 0.01

o PC38C24 33 185 33 122 33 1.65 31 0.13 27 0.03

e § C243SR70 9 221 9 148 9 1.66 9 0.17 7 0.02

G79 113 220 111 137 113 142 108 0.08 108 0.02

PC54C23 47 320 47 179 47 1.99 44 0.11 43 0.01

TMCMID 28 165 28 84 27 0.92 27 0.04 27 0.02

TMCSR70 37 137 39 0.02

Highlight Areas of Concern, Prioritize Resources, Track Progress

4 h
Acknowledgements: Thank you to the staff from the Water Quality Monitoring

Section who collect the upstream monitoring samples and the staff in the Analytical
Services Section. Without their efforts these data would not exist. Additionally, the
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