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Location of Everglades STAs 

STA Treatment 
Area, acres 

1E 4,994 

1W 6,544 

2 15,495 

3/4 16,327 

5/6 13,685 

Total 57,045 
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Purpose and Mandates 

ÁReduce phosphorus in runoff water prior to 
discharging to the Everglades Protection Area 
ÁMandates  
ïEverglades Forever Act 
ïNPDES and EFA permits & Consent Orders 
ïSettlement Agreement/Consent Decree 

ÁCurrent Water-Quality Based Effluent Limit 
(WQBEL) for TP 
ïMaximum of 19 ppb annual flow-weighted mean 
ïNot to exceed 13 ppb long-term flow-weighted mean 

in more than three (3) out of five (5) years 
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STA Design 

ÁShallow constructed wetlands 

ïaŀȄƛƳǳƳ пΩ ŘŜǇǘƘ όмΦнрΩ ǘŀǊƎŜǘ ŘŜǇǘƘύ 

ÁWater delivered through gravity 
structures and pump stations 

ÁVegetation types 

ïEmergent Aquatic Vegetation (EAV) 

ïSubmerged Aquatic Vegetation (SAV) 

ÁHydraulic Retention Time:  

ïVaries by flow rate & event (eg. 10ς20 days) 

ÁP loading rate: <1 g/m2/yr  

ÁP load removal: >74% 
) 
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Phosphorus Removal Process 

ÅParticulate 
settling 
ÅPlant uptake 
ÅMicrobial 

uptake 
ÅBinding with 

cations, e.g. Ca 
ÅPhosphorus 

cycling 
ÅBurial 
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ÁOverall: Treat all runoff water within 
STA capacity and considering STA 
treatment performance and flow-way 
restrictions 

ÁMaintain optimal hydraulic and 
phosphorus loading 

ÁMaintain optimal water depths for 
ǾŜƎŜǘŀǘƛƻƴ όŀŦǘŜǊ Ŧƭƻǿ ŜǾŜƴǘ ϤмΦнрΩύ 
ïAvoid too deep for too long 
ïAvoid dryout 

ÁAdaptive management for 
performance optimization 

ÁUse weekly data and information in 
prioritizing flows 

STA Operational Strategies 
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Long-Term STA Performance 

Parameter Period of Record WY2015 

Effective treatment area (ac) 57,000 (total current) 54,510 

Total volume treated (ac-ft) 15 million 1.3 million 

HLR (cm/d) 1.0-5.7  2.0  
(0.6-2.9) 

PLR (g/m2/yr) 0.5-3.0 0.8  
(0.5-1.8) 

TP load retained (mt) 1,874 147 

% of load retained 75 81 

Inflow concentration, ppb 137  
(101-180) 

113  
(71-198) 

Outflow concentration, ppb 34  
(17-71) 

21  
(14-41) 
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Annual Flows and TP Concentrations 
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ÁPOR outflow FWMC: 
17 (STA-3/4) to 70 
ppb (STA-5/6) 

ÁWY 2015 outflows: 
15 (STA-2 & STA-3/4) 
to 32 ppb (STA-5/6) 

ÁSTA-2 & 3/4 
frequently achieved  
Җмф ǇǇōΤ ŜŀŎƘ 
ŀŎƘƛŜǾŜŘ Җмо ǇǇō 
once 

Annual Outflow TP Concentrations  
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STA-2 Monthly & Seasonal  

Outflow TP Distribution 

Á13 ppb or less - 21% of the time 
Á19 ppb or less - 63% of the time 
ÁMedian TP FWM concentrations are 

comparable between wet and dry seasons 
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STA-3/4 Monthly & Seasonal  

Outflow TP Distribution 

Á13 ppb or less - 28% of the time  

Á19 ppb or less ς 60% of the time 

ÁMedian TP FWMC slightly higher during the dry season; 
higher variability during the wet season 
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Operational Constraints  

and Challenges 

ÁPerformance of biologically-based treatment 
systems like the STAs is naturally variable 
ÁIntegral components of a complex water 

management system with multiple objectives 
ÁReceive variable inflows which affects the 

amount of phosphorus in the outflows  
ÁHighly managed systems 
ÅRoutine operations and maintenance 
ÅControlling flows and stages 
ÅMonitoring and optimization 
ÅEnhancements and repairs 

 



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T  

Operational Constraints  

and Challenges (continued) 

ÁWildlife use of the STAs can impact operations 

ïMigratory Bird Treaty Act, Endangered 
Species Act, Bald Eagle Protection Act 

ÁShared use of the STAs includes recreational 
activities (bird-watching and hunting) 
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Long-Term Plan 

Á Revision process for adaptive implementation 

Á Specific plans to improve each STA through structural and 

operational modifications and research 

Á Added Restoration Strategies in 2013  

ï STA acreage and Flow Equalization Basins  

ï Science Plan 



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T  

Á Consent orders associated with NPDES permits for STAs require that a 
Science Plan be developed and implemented to:  

ï Identify the factors that collectively influence phosphorus treatment performance 
in STAs to meet the WQBEL 

ï In particular, factors that affect performance at low phosphorus concentrations 
(<20 µg/L TP) 

Á The Science Plan is a component of the SFWMD Restoration Strategies 
Regional Water Quality Plan 

ï Science Plan results will be used to provide information for the design and 
operation of projects, ultimately improving the capability to achieve WQBELs 
established in NPDES permits for the STAs  
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Science Plan 
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Five-Year Work Plan:  
Initial Suite of Studies 

18 

1) Investigation of STA-3/4 PSTA Technology 

Performance, Design and Operational Factors 

2) Development of Operational Guidance for 

FEB and STA Regional Operation Plans 

3) Evaluation of P Removal Efficacy of Water 

Lily and Sawgrass in a Low Nutrient 

Environment of the STAs 

4) STA Water and Phosphorus Budget 

Improvements 

5) Evaluate P Sources, Forms, Flux, and       

Transformation Processes in STAs 

 

 6) Evaluation of the Influence of Canal 

Conveyance Features on STA and FEB 

Inflow and Outflow TP  Concentrations 

 7) Evaluation of Impacts of Deep               

Water Inundation Pulses on                         

Cattail Sustainability 

 8) Use of Soil Amendments/Management 

to Control P Flux  

 9) Evaluation of Sampling          

Methodologies for TP  
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Phosphorus Sources, Forms, Flux, & Transformation Processes in 
the STAs 

     Study Objectives/Purpose 

ÅCharacterize P sources, speciation, cycling, and transport in 
STAs, and understand mechanisms and factors influencing P 
reduction in low P environment 
ÅUse results to recommend enhancements or new 

operational and management strategies to further improve 
STA performance 
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