SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Everglades Stormwater Treatment Areas:
2 \ Managing Flows to Achieve Performance
NRRY Goals

Rk 8

NN Tracey Plccone-,- P~=E g
i Cassondra Armstrong, Ph.D.

iy | Séan Sculley, P.E.

ay ’} South Florida Water Management District

_ SEWmMAL.GOV_ D . s tfion S f}"ﬂfgfw rfor clean water - for the Evmg[adc:r 1



Everglades STAs

| ., @y . |° Currently SFSWMD operates ~62,000 acres of STAs
gy . om:::zbee “"‘@%’ south of Lake Okeechobee
e -“ ™ | | * Operate within regional water management
9 A system to provide flood protection for
. R | agricultural and urban areas
* Reduce phosphorus loads and concentrations

Everglades  S6&7 | from runoff prior to discharge to Everglades
Agricultural BASINS s P g g

Area *  Water Quality Based Effluent Limit

S_8 N\ \ \ Arthur R. Marshall Loxahatchee

National Wildlife Refuge
BASIN

Holey Land ‘ STA-2

\ M::::S::Eﬂi : STA-3’4

Area

Big Cypress
Seminole Indian Reservation
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STA Phosphorus Removal
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

* Established in permits issued by FDEP to SFWMD to operate STAs

* Compliance is measured in two components

* TP long-term flow weighted mean of 13 ppb, not to be exceeded in more
than three out of five water years on rolling basis, and

* A maximum TP annual flow weighted mean of 19 ppb in any water year

* Ensures that STA discharges will not cause or contribute to a
violation of state water quality standards in the Everglades

* FDEP issued Consent Orders to complete Restoration Strategies
projects designed with existing STAs to meet WQBEL

* Projects to be completed in December 2025




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Managing Flows to Achieve Performance Goals

/\ | y ° Balance flows and phosphorus loading rates (PLRs) among flow-
h, A | l ways and STAs
i\ il © Flow equalization basins (FEBs) reduce peak flows and reduce TP

WAl concentrations and load to STAs

xl ‘ * Energy dissipators installed downstream of STA inflow culverts

¢ . — Reduce vegetation damage and short-circuits caused by high flows
Ll © Science studies investigating relationship of flow and TP

A ‘; W  — Optimal flow rates for optimal TP reduction

':,_ — Sediment resuspension/sediment transport

e — Vegetation response; EAV vs. SAV

. | L Ii. t

N
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

STA Weekly Performance Summary

WEEKLY STA PERFORMANCE SUMMARY
PROJECT  S5TA-2 DATE  1/52012 LATEST DATA| 1/2/2012
WY2022 to Date Floneweighted Mean Canc (up'L)  Inflow: 96 Outflow: 15 Eatire STA n....-..;il Flawoway 3| Flow-way 2
| Tnflow Valume (2c-1t) 321,908 119.459] 131,509 5173
’ Inflow Load ikg) 4466 1066 11,773 a5y
/4 365echay Vilaes Inflow Flow-weighted Mean Cone {ug/L) 87 75 7 72
v Cutflow Volume (ac-i) 331,564 106930] 13558 37.465
Ouiflow Load (kg) 6,267 1577 2,777 1237
Outflow Flow-weighted Mean Cone {ug/L) 16 12 17 baj
Y F65-cay laad reduction (kgh 78,000 5,450 5007 79
a S O a r O r Inflaw Volume (3] 2,508 6,121 12 no flow
Inflow Laad (kg) 104 m of  noflow
T P Enflow Flow-weighted Mean Cone (u/L) 34 % 2% noflow
2y Values Outflow Volume {ac-1) 2452 622 oo fow W01
Outflow Load (kg) 59 13 mo fow 339
Outflow Flow-weighted Mezn Conc (ug/L) 0 17| mo flow 4
Tnflow Volume (ac-t) 1138 1138 372 nofow|  no flow
Fediay Vi Inflon Flaw-weighted Mesn Cone (ug/L) 50 50 28] noflow| noflow
! Ot Velume (a1 5[ oo fow o flow|  ne Hew FAT
. Dutflow Flaw-weighted Mean Cone {ue/L) 19 e Aew no fow o Ao 47
I l I l l I a I I l O I I 365-dlay phesphorus loading rate (g/m’yr) 0.6 0.1 05 12 NIA
) f-moath trend in outllow TP concentration (- means decrease; p/L) -4 0 g 0 16 1
Flaw-Way Information (Research projects, stage-durats fun, etc.)
Fluw-way 5 Flow-nay 4 Flan-way 3 Flow-way Flaw-way |
a n W e e Online [ - line Off-line O line
b wilhs resbrictunns for vepetiifan ke with reabrictaons for vopekita 0 1T- i i fan acnilics
riarspcmcnts sctivitios st on 102R 2009 i ing cn 0520, Jotarsing om0
L]
S u I I . I I l a r I e S IIMEIQ&S—GI_‘ & !B—u\_"ll‘tﬂuﬂ‘rlllﬂl - Entire STA POR: 512000 - 43072020
365 -chay Inufhrw —a— ZE-day Inflow — - - — FOR FWM Inflow
I6S-akiry Ouaflirm ol 26y Ol o === = POR FWA Outtflcws

POR FWM inflow cone (upl) = 93 BOR FWM outflow cane (ug/L) = 20

.
* Near real-time o F
Arthur R. Marshall Loxahatchee % " g
National Wildlife Refuge H
& m
&
B ow
=
£

m

flow and - c- y
phosphorus data LR TR e BRI - e B e v A A

Moving 365day Flows - Entire STA  PUR: 5102000 - 45002020 Muoving S-day TF Loads - Entire STA POR: %/1/2001 - 435002020

Seminocle Indian Reservation —rlliry  —rillow  ——— - POR Inflow - - = POR Culos

Big Cypress S
¢ | — i — - ——— PO, Il — - - — PO Chefions |

POR sve. inflow jac-fi) = 303837 POR sve. outllow {ac-R)
oo

A25,151 POR gve. inflow losd {kgh = 34,189 POR ave. outflow boad (kg) = 8,162

. ——
operational i e e
2 S
recommendations —
FIIPIIIFIP| S P PP PP I I

nd water guality daia. la some cases. best pro
iy innl dec ing. The FLIRS

repuried sa the werkly

e dlata, Valurs provided an st considered el but ane

diar Ereslmiial sres sflise.

sfwmd.gow R ertoratron Strate rz-'c:.r for clean water j%r the E‘;—-‘cg&{dcf 6




STA Weekly Performance Summary

WEEKLY STA PERFORMANCE SUMMARY

PROJECT STA-2 DATE 1/5/2022 LATEST DATA] 1/2/2022
WY2022 to Date Flow-weighted Mean Conc (ug/L)  Inflow: 96 Outflow: 15 Entire STA|  Flow-way 5 Flow-way 4| Flow-way 3| Flow-way 2 Flow-way 1
Inflow Volume (ac-ft) 321,905 30,157 119,459 131,809 5,173 56,456
Inflow Load (kg) 34,466 1,751 11,066 11,775 458 4,133
365-day Values Inflow Flow-weighted Mean Conc (pg/L) 87 47 75 72 72 59
Outflow Volume (ac-ft) 331,564 23,018 106,950 135,894 37,465 57,944
Outflow Load (kg) 6,367 278 1,577 2,777 1,237 955
QOutflow Flow-weighted Mean Conc (ug/L) 16 10 12 17 27 13
365-day load reduction (kg) 28,099 1,474 9,490 8,997 =179 3,178
Inflow Volume (ac-ft) 2,505 1,477 6,121 12 no flow no flow
Inflow Load (kg) 104 84 211 0 no flow no flow
28-day Values Inflow Flow-weighted Mean Conc (pg/L) 34 46 28 28 no flow no flow
Outflow Volume (ac-ft) 2,452 58 622 no flow 8,051 no flow
Outflow Load (kg) 59 1 13 no flow 339 no flow
Qutflow Flow-weighted Mean Conc (ng/L) 20 14 17 no flow 34 no flow
Inflow Volume (ac-ft) 1,138 1,138 372 no flow no flow no flow
7-day Values Inflow Flow-weighted Mean Conc (pg/L) 50 50 28 no flow no flow no flow
Outflow Volume (ac-ft) 305 no flow no flow no flow 2,104 no flow
Outflow Flow-weighted Mean Conc (ng/L) 19 no flow no flow no flow 47 no flow
365-day phosphorus loading rate (g/m’/yr) 0.6 0.1 0.5 1.3 N/A 0.6
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STA Weekly Performance Summary

WEEKLY STA PERFORMANCE SUMMARY
PROJECT STA-2 DATE 1/5/2022 LATEST DATA] 1/2/2022
WY2022 to Date Flow-weighted Mean Conc (ug/L)  Inflow: 96 Outflow: 15 Entire STA|  Flow-way 5 Flow-way 4| Flow-way 3| Flow-way 2 Flow-way 1
Inflow Volume (ac-ft) 321,905 30,157 119,459 131,809 5,173 56,456
Inflow Load (kg) 34,466 1,751 11,066 11,775 458 4,133
365-day Values Inflow Flow-weighted Mean Conc (pg/L) 87 47 75 72 72 59
Outflow Volume (ac-ft) 331,564 23,018 106,950 135,894 37,465 57,944
Outflow Load (kg) 6,367 278 1,577 2,777 1,237 955
QOutflow Flow-weighted Mean Conc (ug/L) 16 10 12 17 27 13
365-day load reduction (kg) 28,099 1,474 9,490 8,997 -779 3,178
Inflow Volume (ac-ft) 2,505 1,477 6,121 12 no flow no flow
Inflow Load (kg) 104 84 211 0 no flow no flow
28-day Values Inflow Flow-weighted Mean Conc (pg/L) 34 46 28 28 no flow no flow
Outflow Volume (ac-ft) 2,452 58 622 no flow 8,051 no flow
Outflow Load (kg) 59 1 13 no flow 339 no flow
Qutflow Flow-weighted Mean Conc (ng/L) 20 14 17 no flow 34 no flow
Inflow Volume (ac-ft) 1,138 1,138 372 no flow no flow no flow
7-day Values Inflow Flow-weighted Mean Conc (pg/L) 50 50 28 no flow no flow no flow
Outflow Volume (ac-ft) 305 no flow no flow no flow 2,104 no flow
' 19 no flow no flow no flow 47
0.6 0.1 0.5 1.3 N/A
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365-day PLR and Outflow TP

/ | STA-2 Cell 1: Outflow TP (Grab) and 365-day PLR
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SOUTH

FLORIDA WATER MANAGEMENT DISTRICT

A-1 Flow Equalization Basin (FEB)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Inflow Culvert Energy Dissipators

7 * High flows and velocities — e
g :
.' downstream of inflow R il R
culverts damage vegetation e —— RS NNR Caral
causing channelization of T L e
flows in treatment cells b Ceﬂzi Ceﬂi
. . Holey Land G-201 L= G371
* Short-circuits and == 2
: Discharge Canal S 15
reduced hydraulic - - - i Tl

residence time affect
phosphorus retention

R
S
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Energy dissipators

2  Riprap energy dissipators installed e i &7
4N prap gy dISSIP
- downstream of inflow culverts to TR G3TTAE
. . - Cell 3 Cell 2A NNR Canal
slow velocities and facilitate sheet iy \
s i G-382B 5
flOW throuh marSh . = G-378 A-E G-375 A-F
DiSChérangal Cell 2B Cell 1B
G-201 Lo x \ G-371
m___m
2 LAk Discharge Canal e S-150

WCA 3A
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Restoration Strategies Science Plan

RESTORATION STRATEGIES REGIONAL WATER QUALITY PLAN

* Developed in 2013 and updated in 2018 Science Plan

for the

* Required by STA permits and consent orders Everglades Stormwater
1 Treatment Areas

Nl 5,_;; - Studies evaluating key factors and processes
M that affect phosphorus removal in STAs

— Support design, operation and
management of STAs to achieve Water
Quality-Based Effluent Limit (WQBEL)

— Studying vegetation, internal phosphorus

South Florida Water Management District

Ioads’ biogeOChemicaI and phySicaI 3301 Gun Club Road, West Palm Beach, Florida 33406

I \-‘- =

i\ |
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Science Plan Major Findings to Date

_
Ty Flow/Stage Related Major Findings to Date
N
i ili I\ ’ * Canal TP export related to high flow events and increased particulate P
k) e 4 * FEBstoreduce peak flows should reduce STA canal TP export
t-‘]ﬂ_‘?:-‘.ﬁ‘.h; .
N i " - :
MERLEEER! ©  No flow (stagnant) conditions resulted in increased water column TP in SAV
IR areas especially after high flow events
A I ° Water depths greater than 3 feet for more than 14 weeks resulted in cattail
ahg 1“?-;5 stress
AT * Reduced density of adult and juvenile cattail in first 8 weeks
X

-!:5 { 2 \
LR :\
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

DBHYDRO Insights

* Environmental database of hydrologic, meteorologic,
hydrogeologic, and water quality data

e Historical and up-to-date data for SFWMD’s 16-county region

e Search browser using one or more criteria and summarize data
from available period of record

e Data displayed on screen in tables or graphs, or user can
download data to computer

* In 2021, SFWMD released DBHYDRO Insights to make data more
easily accessible to the public and stakeholders

e https://www.sfwmd.gov/dbhydro

 New features are under development and SFWMD welcomes
feedback to improve user experience:

RIATHTE=S e
Geophysical logs | Lokendra Matoli, Chief Architect — IT, Imatoli@sfwmd.gov

ARty © =

Brian Turcotte, Enterprise Scientific Data Mgr., bturcott@sfwmd.gov

sfyvwmd .gow



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Questions

Yan
i Jvik Tracey Piccone, P.E.
Rt Chief Consulting Engineer
Water Quality Treatment Technologies Section
' South Florida Water Management District
tpiccone@sfwmd.gov

-!:5 { 2 \
LR :\
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