November 18, 2024

Northern Everglades and Estuaries Protection

Program (NEEPP) Workshop and Open House
Encouraging Stakeholder and Public Engagement

The South Florida Water Management District (SFWMD),
Florida Department of Environmental Protection (DEP) and
Florida Department of Agriculture and Consumer Services (FDACS),

“the Coordinating Agencies” welcome you to the second
Joint NEEPP Workshop.

The purpose of NEEPP is to protect and restore surface water resources Pelican sitting on a dock overlooking the St. Lucie River Estuary
and achieve and maintain compliance with water quality standards in

the Northern Everglades. The Northern Everglades watersheds include

the Lake Okeechobee, Caloosahatchee and St. Lucie River watersheds.

. SEMINOLE Northern Everglades and Estuaries
et oy Protection Program (NEEPP)
, A , ‘ Watersheds.

< ' \ Lake Okeechobee Watershed
o ORANGE (3,430,932 acres)
K : St. Lucie River Watershed (635,767
acres; includes C-25 Basin as shown)

Caloosahatchee River Watershed
(1,111,756 acres; includes Coastal
Basin as shown)

Area shown

s e Note: the total acres for each watershed includes

the overlap boundaries.
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Together, the Coordinating Agencies are jointly responsible for

B ST ] implementing NEEPP, each with specific areas of responsibility.
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DEP is the lead on water quality protection measures through
the BMAPs, SFWMD is the lead on hydrologic improvements
pursuant to the WPPs, and FDACS is the lead on agricultural
interim measures, BMPs, and other measures.

o
o
=
p

22

DESOTO

£

SARASOTA

|;,.‘s

R Oyster reefs in the Caloosahatchee River Estuary
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NEEPP requires watershed protection programs (WPPs) to improve
the quality, quantity, timing and distribution of water in the
Northern Everglades ecosystem.

The programs are watershed specific and comprised of research and
monitoring, development and implementation of best management
practices (BMPs), refinement of existing regulations, and structural
and nonstructural projects.

They are driven by DEP basin management action plans (BMAPs)
and integrated with DEP and FDACS programs to control nutrient
sources at the local, subregional, and regional levels.




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Chapter 8B: Lake Okeechobee Watershed Protection Plan Annual Progress Report

B Part lll: Lake Okeechobee Watershed Construction Project
Anthony Betts

Planning and Project Management Section, Everglades and Estuaries Protection Bureau

The Northern Everglades and Estuaries Protection Program (NEEPP) promotes a comprehensive approach to the Lake Okeechobee Watershed. Using a
combination of research, monitoring, source controls, and construction projects, the NEEPP works to restore and protect surface water resources by
addressing water quality and storage within the natural system. This poster documents the key accomplishments and successes during the
Water Year 2023 (WY2023; May 1, 2022 — April 30, 2023) reporting period.

Twenty (20) operational projects in WY2023 provided approximately: Northern Everglades Request for Proposals:

* > 80,000 acre-feet (ac-ft) of storage In 2022, the South Florida Water Management District Governing Board authorized staff to
® > 29 5 metric tons (t) total phosphorus (TP) retention negotiate up to elght projects In the Lake Okeechobee Watershed:

* > 161 metric tons (t) total nitrogen (TN) retention ®* Four 10-year contract extensions were executed for existing projects.

® > 50,000 acres of hydrated wetlands ® Two new projects in the Lake Istokpoga & Upper Kissimmee subwatersheds were added.

Advancing Watershed Construction Projects

S e Coming Soon! 7] “Ogpgs
et A - . . ) ] @
¥ Basin: Upper Kissimmee Operations & Maintenance @@[M
Project Area: 3,050 ac (O&M) . Basin: S-191
Est. Storage: Other SFWMD Projects Project Area: 2,400 ac
4,270 ac-ft/yr Est. Storage:
Estimated TP: 0.4 t/yr 3,200 ac-ft/yr
e o Estimated TN: 5.2 t/yr = BN Estimated TP: 0.8 t/yr
R e g | Estimated TN: TBD

Grassy Island F

Partin Family Ra

Operations Extended
until 2033

Basin: S-191

Project Area: 410 ac
Est. Storage:

312 ac-ftlyr
Estimated TP: 1.0 t/yr
Estimated TN: 4.0 t/yr

Basin: Upper Kissimmee
Project Area: 730 ac

WY23 Storage: 758 ac-ft
WY23 TP Retention: 0.1 t
WY23 TN Retention: 1.2 t

P o

TCNS 214 Storag
Treatment

Basin: Lower Kissimmee
Project Area: 7,030 ac
Est. Storage:

2,500 ac-ft/yr

Estimated TP: 2.4 t/yr
Estimated TN: 7.0 t/yr

Basin: S-154C

Project Area: 3,350 ac
Est. Storage:

5,900 ac-ft/yr
Estimated TP: 19.0 t/yr
Estimated TN: TBD

=
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El Maximo Ranch o LR Lower Kissimmee Basin-S

Basin: S-191
Project Area: N/A

Est. Storage: N/A
Estimated TP: 2.9 t/yr
Estimated TN: N/A

Basin: Lake Istokpoga
Project Area: N/A

Est. Storage: N/A
Estimated TP: 4.5 t/yr
Estimated TN: TBD

w.\\» l/l L
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Aguaculture - Lake Istokpoga

Basin: C-41

Project Area: 12,300 ac
Est. Storage:

200,000 ac-ft

nt ,ﬁ = G Estimated TP: N/A

SR e TSNS L s e TN: N/A
Okeechobee stimatec /

Component A Reservoir

Basin: S-191

Project Area: 1,800 ac
Est. Storage:

7,200 ac-ft/yr
Estimated TP: 4.0 t/yr

utflow Water | " | (4ftover 861 Ac)
Control Structure ‘\-4\ 7 4 | |
5 '*»,1 ; 3 i E Bl | | |- 4
\ e Emergency Spillway (Location TBD) .
B Will Require Public Land D/S
Y . -
Estimated TN: TBD
Brady Ranch FEB

Progress Towards Water Quality and Storage Goals

Total Total Phosphorus (TP) Increasing Project Storage Capacity in the Lake Okeechobee Watershed BUCK ISLAND RANCH
Watershed Storage Total Maximum Daily Load O, \II)\;E(ISEI'RVC\E'I(':EI-ILH oLE
80,000 [ ] oPERATIONAL ] PLANNED (7)
NICODEMUS SLOUGH
70,000 RAFTER T RANCH
0.9M 140
——————) 60,000 (@ LLANO RANCHES
0 1.3M 0 500
GOAL = 0.9 — 1.3 million GOAL £140 £0.000
WY2023 = 80,627 5-Year Average = 402 O @ BRIGHTON VALLEY
Units = acre-feet Units = metric tons 40.000 (2)
’ PARTIN FAMILY RANCH
Pelagic TP Submerged EL MAXIMO RANCH
. . . 30,000
Concentration Aquatic Vegetation
TCNS 214
20,000 GRASSY ISLAND FEB
O BRADY RANCH FEB
40 \ 33k 10,000 / LOWER KISSIMMEE STA
0 200 0 50,000 AC-FT 4
< >
WY2023 =162 WY2023 = 5,187 Yo % %6 $4° % %o 0 7 ° i 2 ) i) < ® P,
Units = micrograms per liter Units = acres * Long-term storage estimates (shown here) may vary from actual water year storage. E]:icm Ve



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Chapter 8C: St. Lucie River Watershed Protection Plan Annual Progress Report

Part IlI: St. Lucie River Watershed Construction Project
Sara Ouly

Planning and Project Management Section, Everglades and Estuaries Protection Bureau

Sixteen Operation Projects in WY2023, providing approximately: Highlighted Project: Scott Water Farm is a public-private partnership that
®* 128,011 acre-feet (ac-ft) of storage retains stormwater on 7,549 acres, thus reducing overall loading to the C-25
®* 41 metric tons (t) total phosphorus (TP) retention Basin. During the first full year of operation (WY2023), the project removed
® 266 metric tons (t) total nitrogen (TN) retention 11.6 t/year (yr) of TP and 69.8 t/yr of TN.

Advancing Watershed Construction Projects
Planned Projects

Planned Projects D

Operations & Maintenance (O&M) | 5. C-23/C-24 District Lands Hydrologic
Other SFWMD Projects Enhancements
* Improve retention through hydrologic
enhancements

» Status: Planning

 Estimated to store rainfall on 2,648 ac of
District-owned land

7. 8 17 .§ C-23/C-24 District Lands Hydrologic
[ Enhancement

6. C-23/C-44 Estuary Discharge
Diversion Canal

* Directs excess water from the C-23 Canal
through the C-44 Reservoir & STA and
into the C-44

» Status: Construction

« EXxpected to be operational by WY2026

C-23/C-44 Estuary Discharge « Estimated to divert 53,000 ac-ft/yr
Diversion Canal
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7. C-23/C-24 North and South Reservoirs
& Stormwater Treatment Area (STA)

» Capture rainfall on 7,110-acre reservoirs
and 2,568-acre STA

« Status: STA-Construction, Reservoirs-
Design

. TR i & * Expected to be operational by WY2030

| 7V C-23/C-24 N;,",t,,‘A,,dsOuth — - Estimated storage: 95,242 ac-ft/yr

%, } ) Reservoirs & STA "

8. C-25 Reservoir & Stormwater
Treatment Area (STA)

« Capture water from the C-25 Canal on
1,276 acres

« Status: Design
» EXxpected to be operational by WY2030
» Estimated storage: 5,392 ac-ft/yr

Operational Projects

1. C-23/C-24 Interim Storage Section C

» Retains rainfall and excess water pumped
from the C-23 Canal on 297 acres

* QOperational since FY2019
« WY2023 storage: 2,449 ac-ft

C-23/C-24 Interim Storage
‘Section C |

Progress Towards Water Quality and Storage Goals

275,000 Operational %//% Planned == Goal

) - " b Y 2. Allapattah Flats Parcels A and B
ke, g s » Restored 6,621 acres of wetland habitat 250,000
for storage retention 225,000

* QOperational since FY2021
« WY2023 storage: 5,350 ac-ft

200,000 /////
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3. Bluefield Grove Water Farm
* 06,104-acre above ground

Storage Capacity (ac-ft/yr)
B
=
S

impoundment (AGI) 100,000
* QOperational since FY2022
« WY2023 storage: 35,931 ac-ft 75,000
50,000
25,000
4. C-44 Reservoir & Stormwater ) é
Treatment Area (STA) « & & N 5 & A B
» Captures rainfall on 3,400-acre reservoir d“:’ S S S a"' Y ,‘g?} & 1::7"' & S S S
and 6,300-acre STA aﬁs‘s‘@@@@@@@@@é‘@é‘s‘
* Operational Testing and Monitoring Period
sl Since FY2022 Water Year For more information: : @@
e . . *An additional 100,634 ac-ft/yr is expected to be added by WY2030
C-44 Reservoir & STA WY2023 storage: 9,370 ac-ft E;CANME



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Chapter 8D: Caloosahatchee River Watershed Protection Plan Annual Progress Report

Part Ill: Caloosahatchee River Watershed Construction Project

Jenna Bobsein
Planning and Project Management Section, Everglades and Estuaries Protection Bureau

Three operational projects in Water Year 2023 (WY2023) provided Four Corners Rapid Infiltration project completed construction and began
approximately: operating in June 2023 (WY2024). This project will provide an additional
* 5,000 acre-feet (ac-ft) of storage estimated 20,000 ac-ft if storage and will retain 39.3 metric tons (t) of

« 5.5 metric tons (t) total phosphorus (TP) retention

_ | | TN per year (t/yr).
« 29.3 metric tons (t) total nitrogen (TN) retention

Advancing Watershed Construction Projects

Planned Projects
——— 5. C-43 Water Quality Treatment and
Testing (WQTT) Project — Phase |l

(Test Cells)
=7 . & - Study evaluating the effectiveness of

Bokedla constructed wetland treatment systems
iIn reducing TN at a test scale
Cape Coral Frtmng T 617 « Status: Construction
S A » Expected to be operational by WY2025
St James City | | | 0 475 95 19 Mies

6. C-43 West Basin Storage Reservoir

s °* Provides storage to reduce harmful

| discharges to the Caloosahatchee River
Estuary during the wet season and
provide freshwater flow during the dry
season

] -« Status: Construction
. = * Expected to be operational by WY2026
« Estimated static storage: 170,000 ac-ft

s )
o Estero
" Immokales

Operational Projects

1. Mudge Ranch

5 - Dispersed water management (DWM)
public-private partnership

» Passive storage project
* Operational since WY2014
« WY2023 storage: 362 ac-ft

=) 4.1 7. C-43 West Basin Storage Reservoir
/A L=< (WBSR)- Water Quality Component
78 | B * Inline alum injection system at the

. ' - . — | C-43 WBSR project
. Boma Interim Storage /2N [N - . Status: Design

Temporary storage until construction s il .
S i ! T . ected to be operational by WY2026
begins for the Boma Flow Equalization = P P y

Basin (FEB)
Operational since WY2019
WY2023 storage: 3,405 ac-ft

. Lake Hicpochee Hydrologic
Enhancement Project (LHHEP) Phase I

Phase |l includes a new 2,200-acre FEB
and a pump station to withdraw water
from the C-43 canal

Status: Design
Expected to be operational by WY2027
Estimated static storage: 8,058 ac-ft

. Lake Hicpochee Hydrologic
Enhancement Project (LHHEP) Phase |

Enhances hydration of the historic Lake
Hicpochee

Phase | captures excess surface water
from the C-19 canal

Operational since WY2021
WY2023 storage: 1,222 ac-ft

. Boma Flow Equalization Basin (FEB)

Provides storage to reduce harmful
discharges to the Caloosahatchee River
Estuary

Status: Design

Expected to be operational by WY2028
Estimated static storage: 7,200 ac-ft

. Four Corners Rapid Infiltration
DWM public-private partnership

366-acre above ground impoundment
(AGI), including a 22-acre rapid
infiltration area

Operational since WY2024

D R gy o os s Je. | * Estimated storage: 20,000 ac-ft/yr
Rapid Infiltration

l SOUTH RECREATIONAL AREA

Boma FEB

250,000
200,000 Total Storage TN Loading
C
5&3 150,000
w 400,000
Q
= 100,000 ‘
g == )
0 500,000 0 3,000
50,000
o GOAL =400,000 ac-ft GOAL =1,383t
o e , WY2023 = 4,989 ac-ft 5-Year Average = 2,219 t S
", %, R, %, %, R, R, R, e, e R, T

SCAN ME



CALOOSAHATCHEE RIVER AND ESTUARY
BASIN MANAGEMENT ACTION PLAN (BMAP)

WATER QUALITY ANALYSES
BMAP Background Water Quality Monitoring Network

Targeted Restoration Area Evaluation

Five-Year Review Water

Attenuated Quality Analysis

Concentration Flow Loading Acreage

O\ M) T O [ | e Covers six total maximum da”y | | ~ \ . Water Quality Parameters Monitored |
| ~— —v— )
TR I Targeted Restoration Areas

loads (T|\/| DLS). Alkalinity Nitrate-Nitrite (N)
Moideharioe (FWM) concentration

« Estuary TMDL is for total nitrogen - Ammonia (N) Total Kjeldahl Nitrogen (TKN) | | S _
™ N ¥ i | | (TRA) sequentially compare
77777 B ( ) Biological Oxygen Demand Compare to Numeric :

| | oD Total Nitrogen (TN) Ao four parameters to
. Tributaries have TN and total | =\

Organic Carbon Orthophosphate (P) Step 2 Step 4

determine priority basins

Glades

ﬁS/leulmg Creek

pl IOSp| 10ruUsS I F I M DLS Priority 1: Greater than
| | o . . . o
( ) TOtal Ca rbOI’l pH twice the benchmark. twice the benchmark. than 50% above subwatershed _Statlstlc_:ally significant
target UAL. increasing trend. o -
. Chlorophyll-a Total Phosphorus (TP) Priority 2: Greater than Priority 2: Greater than R S
aintain priority: Less than aintain priority: No
=gl ET ¢ ty: Less th ET¢ ty: N
Montura benchmark, but less than benchmark, but less than o . N u
¢ twice benchmark value twice benchmark value 50% above watershed target statistically significant trend.
: : UAL.

Color Specific Conductance/Salinity Move down one priority:

Priority 3: Equal to or less Priority 3: Equal to or less Move down one priority: less Statistically significant
than benchmark. than benchmark. than subwatershed target UAL. decreasing trend.
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Area Area
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Bonita 5prings Bonita Springs
a k! e MariaFHArer a il e Maria ke

HASA, NGA, USGES, University of Scuth Flarida, FOEP, Esri, TomTarm, Gasrmin, SafeGraph, FAC, METINASH

Seasonal Kendall trend analysis investigates trends in TN and TP . R o s it --
concentrations for the basins and for the BMAP monitoring network
stations.

Caloosahatchee BMAP

Map prepared by the Division of Environmental Assessment and CaloosahatChee - 2009 TM DLS
Restoration. I:I BMAP
This map is not for legal decision making purposes.
Map ID: TMDL S Boundary BN 2019 TMDLs

Created: 08-05-2023
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Basin Trends

Brighton L i Brighton
Reservation Reservation

\ | Analysis method for prioritization at a more local scale than the TRA
analysis.

Lead Entity Completed Ongoing Planned Underway

Barron WCD 1 1 3 Punta Gorda Ashedting credt Punta Gorda Asheating creét
Charlotte County 1 Fharfotte Fisheating Charlotte / Charlotte
Ct f C C | 14 3 1 1 Creek Wildlife
Ity or Lape CLora Management /- _ ;o W
y p . @ AR i Deadrﬁ’ ress o ’ ] Deadrﬁ’ ress
City of Clewiston 3 3 Branch i s, ! B Station
City of Fort Myers T 2 3 Concentration Percentiles Rank S D Rank Frequency Rank Average
City of LaBelle 5 Average Rank Rank Percentile
i @
City o_f Moore Haven 1 1 ° l l Rank
Clewiston Drainage 1 1 3 ek ; (g Total Index
. . Montura rals Montura Compare to BMAP
_District . -. | ] - | | oo sae, e, Congant o Rank
Collins Slough WCD 1 1 3 BMAP average. percentil for the whole
County Line Drainage 1 1 3 Management Hendry o J Management Hendry L . 1 1 ‘ Freq uenCy
District | Rank
(o] J D\nnerl;laqd D\nnerl;laqd
ow ou Q _San Carlos Park ; Management . Di _San Carlos Park ; Management . ; . i Rank 0: Station average below . ;
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. ‘r i il o S A e Rank 1: Station average above R;"k 1 Statlonf\éesrasgg st:)r
| ‘ ‘ ‘ ! threshold but below 90t above average . u . .
Disston ISIand . 1 1 3 _ | BMAP Projects 2023 ! Esr, NASA. NGA, USGS, Uniersity of South Florida, FDEP, Esi, TomTom, Garmin, SafeGraph, FAO ! University of South Florida, FDEP, i TomTom, Garmin, SafeGraph, FAC, METI/NASA, USGS, EPA, NPS ;T:;hgﬂé but below BMAP percentile. less than BMAP average + 1 E:&Z;h%g?lg:dezgifi?nces R k O — L t C
Conservancy District o Bonita Springs | v ! METI/NASA, USGS, EPA, NPS, USFWS Bonita Springs | v ! USFWS, Esri, CGIAR, USGS . SD. p—— a n — eaS O n Ce rn .
FDACS 6 Estero Bay (] Stormwater o I Ave Maria i ; o ! Ave Maria i 4 Rank 2: Station average 2x g;hnk 2: Stat.tllon average above Rank 2: Station average at or '
. Prese;\a/reksmte Wastewater Basin TN Trend WV Ssignificant Decreasing Trend Caloosahatches BMAP CAL_ Basin TP v ng"fffca"t Dec’eas_i"g Trend Caloosahatches BMAP el EVAP eveige: percente. above BMAP average + 1 SD.. g:;ksgiyf‘ztf:meagzédances R a n k 8 — H i h C O n C e rn
FDOT District 1 29 2 i S Agriculture @ Insufficient Data Signifisant nsreasinig Teund 2024 Trend Analysis @ TETRATECH Basin TP Trend Significant Increasing Trend 2024 Trend Analysis @ TETRATECH 7 7 - g .
Flag h%IIeStE')I L?lnage 1 1 3 ¥ fo) In Waterbody B NosSignificant Trend :l Caloosahatchee BMAP Basins NAD 1983 HARN S‘Oaéerg\azngzz\:‘ndpahgsst FIPS 0901 Feet 1?\“68 : :‘::T‘:;:a::t:rend l:l Caloosahatchee BMAP Basins NAD 1983 HARN S{Oaéerg\azngzz\:‘ndpaussst FIPS 0901 Feet ‘ 1%"68 7 7
Load Tracking
Gerber Groves WCD 1 1 3 Bonita Springs Ineligible for Nutrient Reduction Credit
a N
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15 1 1 1
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| ] | |
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i Management Management
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o 1 1 3 O ( 9
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LAKE OKEECHOBEE
BASIN MANAGEMENT ACTION PLAN (BMAP)

WATER QUALITY ANALYSES

BMAP Background Water Quality Monitoring Network

Targeted Restoration Area Evaluation
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Phosphorus (TP )Total
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Five-Year Review Water
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Concentration Flow Loading Acreage

— — }

Concentration five-year . Attenuated Unit Area TN or TP trend
average l?svawelghted tm?_a" Load (UAL) (FWM concentration if
( ) concentration available, otherwise use

1 (five-year average) 1 concentration)

Water Quality Parameters Monitored

Targeted Restoration Areas
(TRA) sequentially compare
four parameters to determine
priority basins for restoration
projects.
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Priority 3: Equal to or less
than benchmark.

Priority 3: Equal to or less

Move down one priority: less
than benchmark.

than subwatershed target UAL.

PO Dissolved Oxygen Temperature

’. CREEK/NUBBIN p,

Kissimmee
Prairie Preserve
State Park

35 mt/yr falls directly on

1@ 4SUOUGH
< e
o' INDIAN }
PRAIRIE
(1] S ‘ BI?[OP
FISHEATING AReservauln

CREEK EAST LAKE
Charlotte OKEEpt!_OJBEE

Dissolved Oxygen
(Saturation)

Total Suspended Solids

TN TRA Evaulation

Ver! |l Priority 1
[ Priority 2
[ Priority 3
[ Insufficient Data

TP TRA Evaulation

Ver! |l Priority 1

[ Priority 2
[ Priority 3
[T Insufficient Data

Flow Turbidity

the lake. =

Water quality is monitored at 309 stations | | )
throughout the watershed.

Port St Lucig
o

e 105 mt/ yl’ allocated tO e
the entire watershed.

Preserve State Refuge
Reservation

Yeehaw Junction

Port Charlotte

mt/yr = metric tons/year.

hriotte
hrbor

e State
Park

Port St. Lucie Port St. Lucie
o o

Water Quality Trend Analyses
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ST. LUCIE RIVER AND ESTUARY
BASIN MANAGEMENT ACTION PLAN (BMAP)

WATER QUALITY ANALYSES

BMAP Bac Water Quality Monitoring Network

geted Restoration Area Evaluation

Five-Year Review Water
Quality Analysis
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Concentration Loading ‘ Acreage

— —— }

Concentration five-year . Attenuated Unit Area
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Water Quality Parameters Monitored

Targeted Restoration Areas
(TRA) sequentially compare
four parameters to
determine priority basins
for restoration projects.
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BASIN MANAGEMENT ACTION PLANS (BMAPS)

SOUTH FLORIDA BMAPS

Water Quality Restoration Cycle Statutory Requirements

The Florida Department of Environmental Protection’s (DEP) Authority and responsibility comes from several Florida Statutes (F.S.), with some highlights described below:
Division of Environmental Assessment and Restoration (DEAR) Florida Watershed Restoration Act (Section 403.067, F.S) House Bill 1379 (2023)
monitors and assesses Florida's surface water and grou ndwater « Cooperative implementation of plans to restore our waters, known as BMAPs. * Requires BMAPs be assessed and updated every five years as needed to include
quality across the state. implementation milestones and other requirements.
Northern Everglades and Estuaries Protection Program (Section 373.4595, F.S.) * Requires a list of projects and strategies that will achieve the five-year

The Statewide Annual DEP and partner « Strengthens provisions for implementing the Lake Okeechobee, Caloosahatchee and implementation milestones to meet TMDLs, as well as agricultural cooperative
Report (STAR) shows . s agencies maintain and St. Lucie BMAPs. regional water quality improvement elements.
project and 4 Standards expand water quality  Clarifies the roles and responsibilities, coordination, implementation and reporting « Requires facilities discharging to a waterbody impaired for nutrients or subject to a
management strategy monitoring networks. efforts among DEP, Florida Department of Agriculture and Consumer Services BMAP or reasonable assurance plan (RAP) area to upgrade to advanced wastewater
implementation S — (DACS) and South Florida Water Management District (SFWMD). treatment (AWT) within 10 years.
progress made in Implement * Includes five-, 10- and 15-year measurable milestones and targets to achieve the * Requires applicants for new septic systems serving lots of 1 acre or less within
BMAPs. plans (BMAPs) TMDLs addressed by the BMAPs. If achieving the TMDL within 20 years is not BMAPs and RAPs must connect to central sewer if available, or if unavailable, to

\/ practicable, the implementation plan must include an explanation of the constraints install an enhanced nutrient-reducing system or other wastewater system that

A that prevent achievement, an estimate of the time needed to achieve the TMDL, and achieves 65% reduction.
additional five-year measurable milestones. * Requires local governments to include BMAP projects in their comprehensive plans
so these projects can be prioritized to achieve restoration benefits.

BMAPs address a TMDL Clean Waterways Act (2020) « Expands grant opportunities to accelerate project implementation.
for a given pollutant. The f~  (T™MDLs) The total maximum daily * Promotes resilient wastewater infrastructure and utilities and looks at future growth.
BMAPSs in south Florida a load (TMDL) is the water » Requires local governments within a BMAP to develop wastewater treatment plans House Bill 1557 (2024)
target nitrogen and quality target and/or onsite sewage treatment and disposal system (OSTDS) remediation plans to * Requires advanced treatment of reclaimed water within BMAPs.
phosphorus. be incorporated into BMAP updates. « Requires facilities (including private) to provide information to local entities

developing domestic wastewater treatment plans and OSTDS remediation plans
within BMAP or other restoration areas.

South Florida BMAPs

BMAP Update Process

Legend

S s est Gont What is a Basin Management Action Plan? Key Elements of a BMAP:

i « A BMAP is a framework for water quality restoration that contains a comprehensive set of solutions to « TMDL(s) being addressed. These are the restoration targets.

= Esary achieve the pollutant reductions established by a TMDL. * Physical description of the waterbody and contributing area.
« A BMAP is developed with local stakeholders and relies on local input and commitment for successful » Description of the monitoring network and water quality.

e implementation. . |dentification of pollutant sources.

« BMAPs are adopted by Secretarial Order and are legally enforceable.  |dentification of responsible stakeholders.
 BMAPs use an adaptive management approach that allows for incremental load reductions through the  List of projects and strategies to reduce loading.

iImplementation of projects and management strategies, while simultaneously monitoring and
conducting studies to better understand the water quality and hydrologic dynamics.

Applicable legal requirements.

ource: SEWMD; l-ake Okeechobee

Update Elements:
Initiate BMAP « New Legislative Requirements
Update Process » Trend Analysis
« Targeted Restoration Area
Evaluation * Public Meetings
Update Stakeholder « Clean Waterways Act « BMAP Document
New Model Loadings Remediation Plans Draft Review
J’ Update Stakeholder v v
No New Model T N i Projects and Update BMAP | BmAP Adoption —3 BMAP Implementation
- Allocations J _ Document P plementation —%-... .
Reductons T
* Incorporation |n Municipal
Separate Storm Sewer System
Revise as Monitoring and I(MS4) Pe:_m'ts f Requi t
&— . «—— * Incorporation of Requirements
N Reportin
ecessary > C J into Wastewater Permits
B M/ \P U P D/ \T E P R O C E S S » Implementation of Projects and
F L O W C H A R T . Statewide Annual Report (STAR) Management Strategies
« Hot Spot Analysis
Ung/ggrgﬁi‘;;;;l;outh Florida, FDEP, Esri, TomTom, Garmin, SafeGraph, FAO, MEFmpa - Story Maps

NASA, USGS, EPA, NPS, USFWS, Esri, CGIAR, USGS

Fort La

Moira Homann, Program Administrator
Moira.Homann@FloridaDEP.gov
850-245-8460




Agricultural Progress in the Northern Everglades Estuary
Protection Program (NEEPP)

Projects

Floating Aquatic Vegetative Tillage (FAVT)
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* Nubbin Slough (13)
* Mosquito Creek (14)

Other Projects

e McArthur Farms Barn 1 (5)
 McArthur Farms Barn 4 (4)

e Turkey Branch (6)

 American Forest Management (30)

Coordinating Agency Projects
* Allapattah Flats Parcels A and B (8)
Bluefield Grove Water Farm (7)
v vl * Brighton Valley DWM (21)
j  BuckIsland Ranch (22)
e Bull Hammock Ranch DWM (10)
Caulkins Water Farm (23)
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e Lykes West Water Hold (25)
e Scott Water Farm (24)
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Agricultural Requirements in NEEPP BMAPs

* Enrollin and implement the applicable Best
Management Practices (BMPs) identified for an
operation

OR

 Perform water quality monitoring at the
producer’s own expense

* FDACS must perform an Implementation
Verification (IV) site visit at least every 2 years

e |V site visit includes review and collection of
certain records

Ag BMP Program Metrics

Enrollment Metrics

Percent
Ag A E lled Ag A
g Acres nrolled Ag Acres crrolled
2,621,387 2,175,758 83%

Cost Share Project Counts by Type

Nutrient Irrigation Water Resource
Management Management Protection
505 618 337

FDACS NEEPP Contacts

Jennifer Thera — Environmental Consultant
BMAP / Water Supply
Jennifer.Thera@fdacs.gov

Matt Warren — Environmental Administrator
Field Services
Matt.Warren@fdacs.gov

Interested in learning more
about the Office of
Agricultural Water Policy?

Use the QR code to visit our
websitel

* Includes acreages addressed by other FDACS programs
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Agricultural Requirements in
Adopted BMAPs
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Progress Toward Milestones
Reductions Achieved (lbs-P/yr)

Enroliment FDACS Cost Other Projects

Share

76,457 59,402 29,226

Milestone Progress

Next Reductions Achieved Progress Toward
Milestone (Ibs-P/yr) Milestone

TBD 165,085 TBD

Ag BMP Program Metrics

Enrollment Metrics

Unlikely

Ag Acres Enrolled Ag Acres  Enrollable Ag
Acres*

1,822,331 1,519,525 91,250

Cost Share Project Counts by Type

Nutrient Irrigation Water Resource
Management Management Protection

448 480 569

* Includes acreages addressed by other FDACS programs

FDACS BMAP Contacts

Jennifer Thera — Environmental Consultant
BMAP / Water Supply
Jennifer.Thera@fdacs.gov

Matt Warren — Environmental Administrator
Field Services
Matt.Warren@fdacs.gov

Interested in learning more
about the Office of
Agricultural Water Policy?

Use the QR code to visit our
websitel
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Progress Toward Milestones
Reductions Achieved (lbs/yr)

FDACS Cost

Enroliment Other Projects
Share

224,508 126,992 15,795
38,989 37,940 12,652

Milestone Progress

2028 Reductions Progress Toward
Milestone  Achieved (lbs/yr) Milestone

100% 367,295 41%
100% 89,581 31%

Ag BMP Program Metrics

Enrollment Metrics

Ag Acres

281,480

Nutrient
Management

19

Enrolled Ag Acres

215,955

Irrigation

Water Resource

Management

32

Unlikely
Enrollable Ag
Acres*

27,317

Cost Share Project Counts by Type

Protection

148

FDACS BMAP Contacts

Jennifer Thera — Environmental Consultant
BMAP / Water Supply
Jennifer.Thera@fdacs.gov

Matt Warren — Environmental Administrator
Field Services
Matt.Warren@fdacs.gov

Interested in learning more
about the Office of
Agricultural Water Policy?

Use the QR code to visit our

* Includes acreages addressed by other FDACS programs

websitel
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Agricultural Requirements in
Adopted BMAPs

 Enrollin and implement
the applicable Best
Management Practices
(BMPs) identified for an

operation
OR

 Perform water quality
monitoring at the
producer’s own expense

 FDACS must perform an
Implementation
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Interested in learning more
about the Office of
Agricultural Water Policy?

Use the QR code to visit
our website!

Milestone Progress - Tidal

5077 Redu.ctlons Progress
Milostone Achieved Toward
(Ibs-N/yr) Milestone
198,236 /2,563 37%

Milestone Progress — East & West

5030 Redu.ctlons Progress
Milostone Achieved Toward
(Ibs-N/yr) Milestone
475,441 702,262 100%

Milestone Progress - Tributaries

2030
Milestone

7,984

Reductions
Achieved

(Ibs-P/yr)
13,019

Progress
Toward
Milestone

100%
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Agricultural Cooperative Regional

Water Quality Elements (ACE)

What is an ACE?

* New BMAP requirement (2023)
- Section 403.067(7)(e), F.S.

 Requires FDEP & FDACS to work cooperatively with
agricultural producers to develop regional projects in certain
BMAPs

* Next Steps:

- Host basin-specific meetings with agricultural producers

- Solicit potential project ideas

Proposed ACE Process

ACE Need Assessment of Meet with Ident!fy Apphcqble
e 1 . Stakeholders Project Criteria
ldentified in Agriculture 9
BMAP within BMAP (Pro UCErs, e.g., springs vs. surface
industry) waters
l

Determine Cost and
Nutrient Reduction
Estimates for Each
Project

Cooperative Review
of Submitted Projects
and Estimated
Impacts

Project Solicitation
Based on Applicable
Criteria

l

Project Modifications
or Solicit Additional
Projects (As Needed)

Monitoring and
Assessment

Project
Implementation

BMAPs Identified for ACE Development
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Appendix 8B-1: Water Year 2023 Lake Okeechobee Watershed Upstream Monitoring

Steffany Olson, Alyssa O’Neill, Carolina Hernandez Burgos
Project Operations & Assessment Section, Everglades & Estuaries Protection Bureau

Purpose of Upstream Monitoring: > Highlight Areas of Concern J>>Prioritize Resources > Track Progress

' B

Services Section. Without their efforts these data would not exist. Additionally, the maps were
produced by Allison Lamb, Madelyn Rinka, and Edwin Rios of the Geospatial Services Section.
Monitoring Site
Existing Upstream
Subwatersheds _g— e | B ¥, e’ Coordination
Upper Kissimmee
Slough
Lake Istokpoga
East Lake Okeechobee
South Lake Okeechobee

s p g
Acknowledgements: Thank you to the staff from the Okeechobee Water Quality Office and Analytical
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Appendix 8C-1: Water Year 2023 St. Lucie River Watershed Upstream Monitoring

Amanda McDonald, Steffany Olson, Jacob Landfield
Project Operations & Assessment Section, Everglades & Estuaries Protection Bureau

Purpose of Upstream Monitoring: > Highlight Areas of Concern > Prioritize Resources > Track Progress

Interagency
Coordination
Effort

Acknowledgements: Thank you to the staff from the Water Quality Monitoring Section and
Analytical Services Section. Without their efforts these data would not exist. Additionally,
the maps were produced by Allison Lamb, Madelyn Rinka, and Edwin Rios of the
\Geospatial Services Section. y
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Appendix 8D-1: Water Year 2023 Caloosahatchee River Watershed Upstream Monitoring

Jacob Landfield, Steffany Olson, Amanda McDonald

Project Operations & Assessment Section, Everglades & Estuaries Protection Bureau

{ Purpose of Upstream Monitoring: »>Highlight Areas of Concern >Prioritize Resources >Track Progress }

l Water Quality Monitoring Network i (Acknowledgements: Thank you to the staff from the Water Quality Monitoring Section and\
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Manuel F. Zamorano, Christian Avila, Anthony Betts, Cristina Gauthier
Everglades and Estuaries Protection Bureau
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2025 Northern Everglades and Estuaries Protection Program
(NEEPP) Regional Simulation Model Update
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All model simulations reduced potentially high
stage impacts; improving conditions during drier periods was
heavily dependent on additional storage.
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In the 15 years since the initial modeling effort was completed
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- Several major hydrologic projects have been constructed
and are operational.

- Progress has been made in locating and sizing additional Ma kl ng Prog ress

future planned storage projects. The District is making significant progress
- Other requlatory/operational guidelines have been revised. towards meeting the NEEPP storage goals.
Dispersed Water Management Projects
along with the restoration of natural lands
are playing a part in achieving these goals.
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Original storage targets (shown in acre-feet)
were confirmed to meet Northern Everglades and
Estuaries Protection Program legislative goals.
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St. Lucie River Watershed
B Current & future project storage

Stage (feet, NGVD)

Bottom of Envelope

I Storage exceeded

Caloosahatchee River Watershed

Current & future project storage 188k

40 50 60 70

. Sto rage needed | Percent Time Equaled or Exceeded

Updated performance metrics show equal or

improved performance in St. Lucie and Caloosahatchee Estuaries
Minimum Flows and Levels (MFL) compliance and reduced high
and damaging flows compared to the original plan metrics.

Performance improved with additional storage.

NECB SLRW CRW
Existing Storage gd Storage Storage
108k ac-ft 2k ac-ft

NFPP LOW SLRW CRW
Future Storage gd Storage Storage
Projects 412k ac-ft 204k ac-ft 188k ac-ft
NALT 1 LOW SLRW CRW
Maximize Storage gd Storage Storage

Storage 204k ac-ft 400k ac-ft

1,300k ac-ft

NALT 2 LOW SLRW CRW
Optimize Storage gg Storage Storage
900k ac-ft 204k ac-ft 400k ac-ft

NALT 2R LOW SLRW CRW
Reduce Storage gd Storage Storage

204k ac-ft 294k ac-ft

682k ac-ft

Storage

NECB = NEEPP Existing Conditions Baseline NFPP = NEEPP Future Planned Projects NALT = NEEPP Alternative
LOW = Lake Okeechobee Watershed CRW = Caloosahatchee River Watershed SLRW = St. Lucie River Watershed
LOSOM = Lake Okeechobee System Operating Manual

Updated Modeling Tools and Hydrologic Analysis

Updated performance metrics incorporate
the latest science on lake ecology, estuarine
salinity, and water supply.

NEEPP existing conditions baseline was
updated to include the Lake Okeechobee
System Operating Manual (LOSOM) Dispersed
Water Management Projects, various
restoration features and the C-44 Reservoir.

Major NEEPP future planned projects include the
Caloosahatchee (C-43) Reservoir, LOCAR and the
EAA Reservoir.

Conceptual storage and treatment projects.

The Lake Stage Duration Curve
suggests that all model simulations
were able to substantially improve
potential high stage impacts.

Stage (feet, NGVD)

Improving conditions during
drier periods was heavily
dependent on storage capacity.

For more information contact
Aubrey Frye at afrye@sfwmd.gov.
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 Nutrient loads to Lake Okeechobee
are determined primarily by surface
water inflow volumes.

* Elevated inflows are the main driver of
rapid rises in lake stage.

* H. lan (2022) caused the highest
inflows since H. Irma (2017), but TP
loads were considerably lower.

TN and TP levels in the Pelagic
(central) region follow a similar
pattern to turbidity, suggesting they
are associated with particulates.

 With large surface area and shallow
water, particulate levels are highly
iInfluenced by strong winds.

 Higher wet season lake levels promote
prey production in the upper marshes.

* As |ake levels recede and marshes
dry, prey becomes concentrated and
easier to catch.

* |If lake is too low prior to nesting
season (e.g.§ ), or too high during it
(e.g. ), foraging is usually lower.
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Paul Jones, Ph.D., Lake and River Ecosystem Section, Applied Sciences Bureau

Inflows and Nutrient Loads

hapter 8B: Lake Okeechobhee Watershed Protection Plan Annual Progress Report
Lake Okeechobee Hydrology, Water Quality and the Ecological Envelope
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 Lake Okeechobee stages (line) fluctuate in
response to changes in inflows, outflows,
rainfall, and evaporation.

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

» Short periods above or below the
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.

2023

)

2023

» Lower lake stages increase the light reaching
young/seedling submerged aquatic vegetation
SAV and promote growth.

* [f stages stay too low, SAV beds may dry out
and become dominated by emergent plants.

* If lake stages stay too high, even tall and well
established SAV can die out.

SAV sampled in Aug, prior to H. lan (Sept. 2022) and H. Nicole (Nov. 2022)
2022

Emergent Aquatic Vegetation

Vegetation Change in
. South Okeechobee
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Chapter 8B: Lake Okeechobee Phytoplankton

Anna Swigris
Lake and River Ecosystems Section, Applied Sciences Bureau

Sampling Florida’s Inland Sea

For decades, the South Florida Water
1 Management  District  (SFWMD)  has
monitored the presence and distribution of
phytoplankton blooms and their associated
toxins on Lake Okeechobee. To maintain this
long-term dataset, SFWMD monitors six
historic sampling stations on the Ilake
for a multitude of phytoplankton-related
parameters. Here is a look at that sampling
effort in Water Year 2023 (WY2023) and how
it compares to the last decade.

Setting the Stage
S|« WY2023 = May 2022 — April 2023
* Dry Season = November — April
» Wet Season = May — October
* Monthly monitoring at 6 stations (Figure 1)
 Measured parameters:
» Chlorophyll a (chl-a), as a proxy for
phytoplankton biomass
» Algal Bloom = chl-a concentrations
> 40 micrograms per liter (ug/L)
* Microcystin toxin concentrations

* Most microcystins monitored are
e detectable at 0.25 ug/L

-~ |+ Algal identification

i

(\('5 'u

. _— -+ Surface water quality parameters
R —
= Bloom Detections
— :“‘; ] . .
— Water Year 2023 L22 #@ Water Year 2013-2022 Avg /7(,, #@,
| gy~ Total Occurrences-16 s Total Occurrences- 9 :
] 2 KISSR0.0 |  KISSR0.0 |
e 23% * 13% *
— '
= i ;;, ; (_JPOLESOUT S POLESOUT
——
::;..-..— . | %Lﬂﬂﬁ | @ LO005
) IR CLV10A CLV10A ¢
R — |
o SeSTIARY
e LZ30 LZ30
e © *
T == Chl A > 40 ug/L Chl A > 40 ug/L
- ¢ e 0 @ 4 e 0 @ 4
S ~ 01‘5‘7 01.5‘7
- ©C 2@ s @®- © 2@ @ -
O s QO s
Figure 2. Algal bloom occurrences in WY2023 (left) compared to the last ten water years (right).
R I Water Year 2023 4?, Water Year 2013-2022 Avg. A 4?.
s Total Occurrences- 8 A5 iissro.0 5 Total Occurrences-14.5 /@ «issro.0 5
£ M~ ) )
i (i -‘; { ,
i g 11% 22%
N - O POLESOUT | (O POLESOUT |
CLV10A O
L
-
Microcystin 2 0.25 ug/L Microcystin 2 0.25 ug/L
c 0 @ 4 0 @ 4
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Figure 3. Detectable microcystin levels in WY2023 (left) compared to the last ten water years (right).
Bloom Occurrences by Water Year
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Figure 5. Frequency of algal blooms represented in the historic dataset from WY2013 through WY2023.
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Monitoring in Water Year 2023

Monthly Water
Quality Statons
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Figure 1. Long-term monitoring stations for chlorophyll a, microcystin toxins, and algal identification. Pelagic stations are
outlined in red, while nearshore stations are outlined in blue.

Wet versus Dry

Algal blooms and detectable toxin levels occur more in the wet season than
In the dry season on Lake Okeechobee. Here are some of those differences

over the last eleven water years.

Wet Season
May — October

« 82% of total bloom occurrences

* 77% of detectible microcystin
toxins

* Average chl-a concentration of
29.6 ug/L

Dry Season
November — April

» 18% of total bloom occurrences

« 23% of detectible microcystin
toxins

* Average chl-a concentration of
15.7 pg/L

* Average microcystin concentration « Average microcystin concentration

of 0.9 ug/L

of 0.04 ug/L

Toxin Concentration (ug/L)
& & 2 B a2 =& =®ow
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Figure 4. Average microcystin toxin concentrations represented in the historic dataset from WY2013 through WY2023.

Lake Okeechobee
June 20, 2022

NOAA cyanobacteria product derived from Wik e
Copernicus Sentinel-3 OLCI data from EUMETSAT / at

BN

Estimated Bloom Potential

Figure 6. Satellite imagery showing bloom potential on
Lake Okeechobee one day during WY2023’s wet season.

Space and Time

Algal blooms occur more often in
nearshore areas than offshore areas
in Lake Okeechobee. In the
eleven-year  dataset, nearshore
areas experienced blooms 18% of
the time, and offshore areas
experienced blooms 4% of the time.
This trend can be seen In greater
detail In Appendix 8B-2 of the
South Florida Environmental Report,
which, due to an expansion of
phytoplankton monitoring in March
of 2020, elucidates finer-scale trends
In toxins and chlorophyll a.

For more informatio
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
Chapter 8B: Lake Okeechobee Submerged Aquatic Vegetation Update

Daniel Marchio

Lake and River Ecosystems, Applied Sciences Bureau

Submerged Aquatic Vegetation (SAV) isa| |SAV is monitored by two methods to track | | Ongoing research dealing with SAV may
key indicator of overall ecological health| |responses to environmental conditions at | |allow identification of an optimal range of
and benefits the lake ecosystem in a| |different scales in time and space using a | | water levels, and in turn could be used to
multitude of ways: combination of methods. Each fall (August to | | maximize ecological benefits from
o Increased water clarity September) the entire nearshore region of the | | regional hydrologic restoration programs
o Improved water quality lake iIs mapped to determine the total area of | | (i.e., the Comprehensive Everglades
o Stabilization of sediments each SAV species using a systematic grid | | Restoration Plan).
o Increased mammalian and while biomass of SAV species I1s measured
Invertebrate species richness twice a year on transects. Current research is Investigating

underwater light availability, seedbank
dynamics and near real-time water
guality, to gain a better understanding of
environmental stresses imposed on SAV.

SAV distribution and abundance is
principally governed by light availability
and water depth in Lake Okeechobee.
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SAV coverage has varied dramatically
over the period of record, coinciding with
hydrology:
o SAV coverage generally peaks 1-2
years after low lake stage and
iIncreased underwater light
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Chapter 8C: St. Lucie River Watershed Protection Plan Annual Progress Report

Zooplankton Monitoring in the St. Lucie River Estuary
Elizabeth Pudlak

Coastal Ecosystems Section, Applied Sciences Bureau

Purpose of Zooplankton Monitoring z5

« Zooplankton are the base of the food chain and S Mo e
are relied on by many animals like fish and * - T
crustaceans.  pees S I\

___ + Many of our estuarine fauna begin as

&= zooplankton.

S . Zooplankton are sensitive to temperature and Polm Ciy W
88  salinity changes, so they can be an indicator of 26

% changes in water quality.

ERREE == . Zooplankton spawning is often triggered by

LR  salinity or temperature changes. z7

Snug Harbor 22
@)

Port Salerno

0 1 2mi

Zooplankton Communities

* The highest zooplankton densities were at

% B Taxonomic Group |Percent Present

different sites each sampling month. Crab Zoea 100.0 %
* Peaks in zooplankton densities were usually a Shrimp Zoea 914 %
result of a spawning event triggered by s Fish Larvae 94 3 %
temperature or salinity changes. Calanoid Copepods 85 7 9,
— : Chaetognaths 77.1 %
Zooplankton Densities in the St. Lucie Estuary
500 Crab Megalopa 7.1 %
Shrimp Mysis 65.7 %
450 Barnacle Nauplii 62.8 %
Amphipods
400
350

Crab Zoea Spawning Event :
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200 « Salinities differ between sites. Salinities in the St. Lucie Estuary
* Dry months (April, December) have | 40

150 higher salinities. 35 \
* Wet months (June, August, > /

Total Individuals per cubic meter (m?3)

100 October) have lower salinities. zz
* High freshwater inflows can cause | 15
50 changes to diversity and 19
I abundance by flushing of z — == == __
o I I - I L I_ - I_ s I _ zooplankton out of the system, April June August  October December
Inlet  Lower Middle North  North  South  South triggering spawning events, and ~Inlet (21) ~—Lower Estuary (Z2) ~Middle Estuary (Z3)
“h Es(tZuZa)ry ES(tZU3a)ry I:g;')( Tg;;( Izgg')( I:z;l)( altering the Sa”nity gradients North Fork (Z4) --North Fork (Z5) --South Fork (Z6)
m April ®mJune mAugust = October = December th roughout the system.

—-South Fork (Z7)

Taxonomic Richness

Taxonomic Richness

Inlet Lower Middle North North South South
(Z1) Estuary Estuary Fork Fork Fork Fork
(Z2) (Z3) (Z4) (25) (Z6) (Z7)

Understanding
zooplankton
communities and their
spatial and temporal
changes can help better
understand how they are
impacted by freshwater
inflows.

Using zooplankton as an
indicator can determine
the health of the system
and future decisions in
water management.

For more information
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Fishes in the Northern Estuaries Monitoring (FNEMO)
Sarah Webb, Juliane Caughron, Mark Barton

Coastal Ecosystems Section, Applied Sciences Bureau

Introduction and Background Target Species

Comprehensive Everglades Restoration Plan (CERP) (\ Comgior snool.( .
Restoration Coordination and Verification (RECOVER) -~ \ ‘\\ Centropomus unaecimalis

« Will fish be affected by flow restoration?
 Are fish moving out of the system?
 Are fish subjected to stressful conditions?

- .

« Do prey base and diet patterns change? f‘f” -

Sheepshead - _ Fish were caught via seine net or fishing in collaboration

OCEANFIRST AR with the Florida Fish and Wildlife Conservation
Archosargus probatocephalus N\ Commission Fish and Wildlife Research Institute.

Study Area
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Red blood cell volume can be used as a proxy for oxidative stress. Cell
volume typically increases with low dissolved oxygen (DO). Dissolved
oxygen decreases with higher temperatures. Higher packed cell volume
(PCV) allows for retention of oxygen in low DO (stressful) environments.

— . Summary
Map Key 1 L
I(?r!ce)tssroads

Great Pocket

Middle Estuary . _ ‘. " AL Fish detected south of SLE after Hurricane Nicole.

North Fork
South Fork

Indian River Lagoon Implications for guidance of water releases from Lake
s Acousti Receives e \ Okeechobee in relation to spawning & larval settlement.

_k Sheepshead PCV > Snook PCV:
e Snook may be leaving unfavorable environments.

Sheepshead were detected at less receivers and had less detections on average than snook. Both species were Sheepshead may remainiin unfavorable conditions

detected at stations near the inlet during documented spawning seasons.

For more information: -5
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Chapter 8D: Caloosahatchee River Watershed Protection Plan Annual Progress Report

Synthesizing Monitoring Data With a 1D Model for Water Quality Conditions

Detong Sun, Tom Behimer
Coastal Ecosystems Section, Applied Sciences Bureau

Background and Objective Approach < >

» The Lake (Okeechobee)-Canal-Estuary systems in S
. ' Caloosahatcheel? %”\\ ‘4 .’ 'f: ‘. e
& . River & Estuary el '_. *‘ ;

Florida are heavily altered and managed. R RO AT DR
3 nﬂf s "\\;"J ) & ' S / ”'f, ! 279N 'v."' ¥ 3
nb ' \‘RJ w G i c o i .' b 4
| FLORIDA % SRS T R i

* One-dimensional (1D) salt-balanced e———
tidally-averaged advection-diffusion-  growth/loss
reaction model as basis.

Light
* More frequent and more intensified harmful algal

blooms (HABs) have occurred in recent years.

v » Analytical and semi-analytical solutions to
. | the 1D model.

 (alibrate the 1D model with survey data.
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 Water quality monitoring and modeling are important
for the assessment of conditions.

* Kinetic rates are critical for the assessment.  (alibrated rates are the estimated net

 Quantification of the rates are difficult as direct L s = R TR T s e PSS Moni ¢ .
measurement are not feasible and empirical | B WS B PR——— . The estimated rates can be important onitoring
. _ \ - . R RS 8 = @  SFWMD Salinity Recorders ; - o !
relationships are often inadequate. S LI water quality condition indicators that will  Regular monthly survey.
. ; B 5 2 s s be helpful for the assessment of algal
* A mathematical model can be helpful to synthesize > SO A % bIoomprisk J  Surveying Estuary Responses to
survey data to estimate the rates and assessment of |euror 4§ P o B ”_1 AT ' Freshwater Inflows (SERFIS) events.
water quality conditions. » Nutrients, chlorophyll a, salinity,
temperature, light, color, turbidity, etc.
1D Model and Solutions Application to the Analytical Solution for Idealized Conditions
Caloosahatchee River Estuary » From Sun et al. 2022. C=Cy(x) + Cy (x, 1)
dAc 0Qc O dc . 4
| S o L/ F Ac * Discharge at S-79. « Upstream boundary conditions have a - x
% . controlling effect on downstream estuar e2Esinh (1 — —)
ot ox  Ox 0x » Salinity from a hydrodynamic model. J &1 y = P L)
for both nutrients and phytoplankton. S - sin h( 8)
— s » Boundary conditions from survey at S-79 and . N
M PMf(I)f(T) M . Y y « Residence time is critical for algal bloom: 5
station CES09. . . wx W2 | ommy? o
R s 2 when  is greater than flushing rate, C, = ¢7F z B e lar+E(T) ~mnedtgy
where. X IS coordinate * A modified BZI model used to compute potential algal bloom may develop. = L
C is estuary concentration hytoplankton growth rate as a function of : :
i s fer?l]peprature Iight color, and turbidity R 00 EIERaU S RIGheEC T CLaziny Phytoplankton distribution (Q = 1200 cfs)
y y y . . A - IVIOPIANKION dstriouiron =12 Cls
b is net growth rate X . maximum, the location of which moves
E is mixing coefficient * Empirical parameters determined through downstream with increasing discharge. -
" - calibration for each survey. 2 .
Q IS river dISCharge ; Sun, D., Barton, M., Parker M. and Sheng, Y. P., 2022. Estuarine water E 6
A is cross-section area  Model was applled to monthly SUrveys from quality: One-dimensional model theory and its application to a riverine "
o uE 1999 to 2015 subtropical estuary in Florida. Estuarine, Coastal and Shelf Sciences 277 24 h
tis time ' (2022) 108058 : o \K
Semi-analytical Solution S PP
Distance rom head (normalized)
* Sun et al. 2023 (manuscript in preparation). e b i e o e —o —om —am —os —om —u
« Steady state semi-analytical solutions for a real - gl =o 2
estuary. ) Summary of calibrated net rates for nutrients and chlorophyll a.
~ 3 and o i) — 3 (ax.5E) — B4, )
stk etk i Number of | _, Net Loss/Growth Rate (1/day)
» Salinity from monitoring or a hydrodynamic model. - Constituent Survevys L : .
] ] u(x) ‘is the local cross.;-setj.tional mealvl lol'fg%tudinal velocity, y M aXI m u m M I n I m u m Ave rag e
» Green function constructed to compute nutrient o b bt o o i s,
and phytoplankton concentrations (Rattray and e otal Nitrogen 100 0.82 0.107 0.003 0.011
Officer 1979). 50 S S5 33, e o i - : , .
) R s otal Phosphorus 03 | 066 | 0.110 0.004 0.012
* |terations are needed. (5083 om0k . _ —
e dminin f 5 v il 1 2, oy bl Dissolved Inorganic Nitrogen 90 0.74 0.119 0.003 0.030
Sun, D., T. Behlmer and M. Barton, 2024. Estuarine water quality: K.dS/de—i, ©)
- ! . - . . c obtained as the first integral of equation (1) with zero net upstream salt flux. Thus . .
ehn alcal Cpesdimensienalifetelgliiic.applisgiion tok e ) [0S g 2905 20 Dissolved Inorganic Phosphorus 98 0.71 0.120 0.003 0.015
riverine subtropical estuary in Florida. (manuscript in preparation) .;r[ms,:iiimb,,;mi Mminwhic:’m; m‘? ;ffmlmbu_
accounts for the additional *shear effect” of the mean flow (Taylor, 1958). Chl OI’ Ophy” a 97 O . 52 O . 1 9 5 _O . 2 4 O : OO 8
Model Application Results
TN Modeled vs Observed TP Modeled vs Observed Chlorophyll a Modeled vs Observed N
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Upper panel: Modeled total nitrogen (TN), total phosphorus (TP), and chlorophyll a versus (vs) observation. Lower panel: Calibrated loss rates for TN and TP, and net growth rate for chlorophyll a.

Discussion and Summary

 Analytical solution suggests the higher the net growth rate, the higher the maximum phytoplankton concentration, a rationale for the estimates of net growth rates using observed profile.

« The calibrated net loss rate for nutrients are low compared with few literature available, e.g., Dettmann 2001 for TN.
* The calibrated net growth rates are an order of magnitude lower than reported gross primary production rates for phytoplankton, which is likely true as most of these surveys are taken

during normal conditions. Net growth rates in the same order as gross growth rate would mean algal bloom in the estuary. Dettmann, E.H., 2001. Effect of water residence time on annual export _ R
. _ . _ . _ _ and denitrification of nitrogen in estuaries: A model analysis. Estuaries For more information:
« Study is experimental. A more vigorous inverse method is under development using more detailed survey data such as SERFIS. 24: 481-490
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Chapter 8D: Caloosahatchee River Watershed Protection Plan Annual Progress Report
Modeling Oyster Recruitment to Optimize Yields Through Enhanced Restoration

Detong Sun, Cassondra Armstrong, Melanie Parker, Mark Barton, Phyllis Klarmann, Juliane Caughron
Coastal Ecosystems Section, Applied Sciences Bureau

Background & Objectives Methods & Approaches Research Questions

= Qyster reefs are essential habitats in estuaries. 1. Machine learning (ML) to explore possible patterns Research Questions Data/Model Needs
= Altered hydrology and severe drought/wet conditions between oyster population/density physical drivers.
are stressors for eastern oysters in the 2. Particle tracking model to predict oyster larvae How changes in climate, inflow and Historical data, machine
Caloosahatchee River Estuary. transport and settlement. Q1 management affect oyster population and learning, hydrodynamic and
= Freshwater water management is critical for oyster 3. Spatial oyster habitat model to predict the evolution larval transport? LUl U Sl (et
e ate of OySter habitat. How changes in climate, inflow and .
= Objectives: a) develop model tools to quantify oyster 4. A pilot restoration with model support and feedback Q2 management affect available estuarine ~ “YSte" habitat model, oyster
population/density and habitat area; b) test to improve and validate the models. oyster habitat? Mapping
management strategy under different hydrological 5. Benthic mapping to collect more oyster habitat data o _
and hydrodynamic conditions; and c) pilot restoration  to support modeling efforts and o help the pilot g Fnchrses el nfoward - oyt ot el
and monitoring with assist from modeling. restoration. oyster productivity? uality model

Field survey, YSI data sonde,
and larval transport model

Q4 Where and when does oyster spat settle?

Larval transport model and
ecological model combined

= L -. 3t
¢ . P Y- T
e W M 2
Poin s Ll i
e §i#7 :

Q5 What are the site characteristics for ideal
oyster habitat conditions?

< I\
VNN vy with field data
5 % \}J\ - ey ‘h____;"z_q',_'-l T | A vt
N T — _SZN L e 5 _ = . Q6 How do the model and empirical outputs  Field survey data and model
e — LSRRI g 7 inform oyster restoration? outputs
Study Site Oyster Reef Oyster Sampling T-bars
Project Organization Project Schedule
Principal Investigator . = The entire project will span the next five years.
. EPA Program Officer
(Pl)/Project Manager ~ — Ado Adesil Collaborators

Detong Sun, SFWMD
| |

Quﬁﬁi?"éyoﬁfrimﬁg N EPA Technical Officer
Steven Blackburn

Juliane Caughron, SFWMD
|

= The first half of the project focuses on model development
(Tasks 1 and 3), while the later half focuses on model
applications and integration.

=  Benthic mapping (Task 2) is expected to be completed within
the first two years.

CO-PI /797 : . :
Phyllis Klarmann, SFWMD S22 E‘u.; % = Opyster reef restoration (Task 4) starts later with assistance
| {d from model applications for site selection and operation.
u I SCCF Pre- and post-construction monitoring will feed into models.
CO-PI, ML, and Larvae | CO-PI, Ecological Modeling CO-PI, 2, SANIEEL = CAPTIVA
T t Chris Buzzelli, CELLC || Oyster Restorati 1956 itori i
ranspor u : yster Restoration =  Monthly spat settlement monitoring (Task 5) will be performed
Yonggang Liu, USF SFWMD Consultant Eric Milbrandt, SCCF throughout the project period.
I

Task 1: ML and Oyster Larvae Tracking Task 2: Benthic Mapping

Rainfall { Machine Learning Model J Survey Using Benthic Mapping

Discharge, Side-Scan Conceptual Diagram
Tide, Wind Data Technology

Collection & DEE]
Processing Collection

‘ TR, Am— System Remote Ground
Model o N Calibration Sensing Truthing
Training " :

‘ : te Data
Analysis

Model
Validation

‘ Side-Scan Bathymetric GIS Data Aerial Photo
‘ PR Image Analysis | Data Analysis Analysis Interpretation

Model
Application

Benthic
Map

Site Selection
Assisted by
Modeling

Historical
Oyster Data

Benthic Data

For more information: 3
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