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4.0 ENVIRONMENTAL EFFECTS 

4.1 INTRODUCTION 

This chapter provides a discussion of the potential environmental effects, which can be either 

positive or negative, that could result from implementation of the Alternatives. A detailed 

description of the alternatives is provided in Chapter 2. The evaluation of the effects was based 

on results of modeling simulations (as described below), current information including scientific 

literature, direct observation, project design reports, reasonable scientific judgment, the 

scoping process, and other environmental impact statement (EIS) documents for similar 

projects. The No Action Alternative considers the environmental conditions in the affected 

regions without the Proposed Action. However, the modeling analysis does include other 

planned restoration projects anticipated to be fully or partially in operation by 2015-2020 [C-43 

West Reservoir, C-44 Reservoir and Stormwater Treatment Area (STA), Site 1 Impoundment, 

Broward Water Preserve Area (C-11 and C-9 Impoundments), C-111 Spreader Canal project, and 

the Loxahatchee River Watershed Restoration Plan]. 

Environmental impacts include both direct and indirect effects. Under the Council on 

Environmental Quality (CEQ) regulations, direct effects are “caused by the action and occur at 

the same time and place,” while indirect effects are “caused by the action and are later in time 

or farther removed in distance, but are still reasonably foreseeable. Indirect effects may include 

growth inducing effects and other effects related to induced changes in the pattern of land use, 

population density or growth rate, and related effects on air and water and other natural 

systems, including ecosystems” (40 CFR 1508.8). This chapter also discusses potential impacts 

of this project in concert with other reasonably foreseeable projects (cumulative impacts), 

unavoidable adverse impacts, effects to the resources that cannot or would not be reversed in 

a foreseeable amount of time (irreversible and irretrievable commitment of resources), any 

conflicts and controversy associated with this project, and environmental commitments.  

4.2 MODELING EFFORTS 

The objective of the modeling efforts was to evaluate the effects on hydrology, water quality, 

and the downstream environment.  The results of the modeling efforts that describe the overall 

water management is described in Section 4.5.1, surface water ponding and hydroperiod in 

Section 4.5.2, groundwater in Section 4.5.3, and water quality in Section 4.6.      

Three modeling efforts were integrated into this EIS: 1) the South Florida Water Management 

Model [SFWMM or 2x2 (SFWMD, 2005)]; 2) the Dynamic Model for Stormwater Treatment 
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Areas (DMSTA) Version 2 (Walker and Kadlec, 2005); and 3) the Regional Simulation Model 

(RSM) (SFWMD, 2005). See Figure 4-1 for the approximate spatial extent of each of the three 

models used in this EIS. The modeling reports for the SFWMM, DMSTA and RSM describe the 

modeling methods in detail. Appendix E presents the results of model simulations, and 

performance measure graphics for the alternatives. These three models represent the best 

available tools for simulating hydrology and water quality.   Each model has been developed 

specifically for the Everglades region, and has been developed and refined over a period of 

several years. 

Figure 4-1 Approximate Model Domains  

 

4.2.1 SOUTH FLORIDA WATER MANAGEMENT MODEL 

The SFWMM (or 2x2) is a regional, hydrologic computer model specifically developed and 

applied to simulate the unique hydrology of the south Florida system and its regional 

management. Use of the SFWMM in this EIS involved application of the model to estimate the 

volume and timing of surface water flows discharged from source basins contributing inflows to 

existing STAs and proposed project features associated with the alternatives described below, 

with eventual discharge into the Everglades Protection Area (EPA). 

The SFWMM is a coupled surface water-groundwater model which incorporates overland flow, 

canal routing, unsaturated zone accounting and two-dimensional single layer aquifer flow. The 
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model simulates the major components of the hydrologic cycle in south Florida including 

rainfall, evapotranspiration, infiltration, overland and groundwater flow, canal flow, canal 

groundwater seepage, levee seepage and groundwater pumping. The model has been 

exclusively developed for the south Florida region and has been calibrated and verified using 

water level and discharge measurements at hundreds of locations distributed throughout the 

region within the model boundaries. In addition to simulating the natural hydrology in south 

Florida, the model also simulates the management processes that satisfy policy-based rules to 

meet flood control, water supply and environmental needs. It can incorporate current or 

proposed water management control structures and current or proposed operational rules. The 

SFWMM simulates hydrology on a daily basis using climatic data for the 1965-2005 period of 

record which includes many droughts and wet periods. 

The SFWMM simulation RS_BASE2 used in this EIS provided the modeled hydrologic estimates 

for inclusion in the DMSTA water quality modeling effort described below. The intent of the 

SFWMM simulation RS_BASE2 is to represent a projection of the south Florida system 

hydrology as it would be in the future condition (circa 2015-2020). This projection is dependent 

on several assumptions, including anticipated completion of current and planned projects, 

system operating protocols and projections of future consumptive use and environmental 

demands. Although the entire south Florida regional system is modeled by the SFWMM, the 

modeling results for this EIS focused on the basin hydrology in and in the vicinity of the 

Everglades Agricultural Area (EAA) specifically related to basins that contribute flow to 

Everglades STAs that discharge into the EPA. The period of simulation (or period of record) of 

RS_BASE2 is January 1, 1965 to December 31, 2005. For the purposes of this EIS, SFWMM 

simulation RS_BASE2 provides hydrologic estimates of the areas identified in Figure 4-1. A 

detailed description of the south Florida system-wide assumptions and projects that were 

incorporated into the RS_BASE2 scenario is provided in the Model Documentation Report 

provided in detail in Appendix D. 

For each basin, daily flow time series were provided from the SFWMM output. These daily flow 

time series provide the basis for the generation of inputs to the DMSTA model. The SFWMM 

daily flows were post-processed using methods that are consistent with previous DMSTA 

modeling efforts (Gary Goforth, Inc., 2009). Essentially, SFWMM post-processing requires the 

merging of historical phosphorus concentration data from contributing source basins with the 

SFWMM daily flows to generate inflow datasets for DMSTA. During this process, some aspects 

of the SFWMM-estimated hydrology are recalculated or rescaled to more closely approximate 

observed historical data. Specific post-processing details are provided in the Model 

Documentation Report provided in Appendix D. 
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For this EIS, the inflow datasets for DMSTA that were prepared by post-processing SFWMM 

daily flows were utilized for all EIS alternatives. Any changes as a result of alternative project 

features and their operations were formulated and evaluated as part of the DMSTA water 

quality modeling effort. To be clear, SFWMM was not utilized to formulate or evaluate 

alternatives; this was accomplished by the DMSTA and RSM modeling efforts described below. 

As a planning tool, the SFWMM was applied to estimate regional-scale hydrologic responses to 

proposed modifications to the water management system in South Florida.  Results from the 

regional scale investigation was then used for more detailed modeling and investigation at a 

sub-regional scale, which in turn provided the bases for detailed design of specific alternatives.  

Therefore, SFWMM results are equivalent for all EIS alternatives.  

4.2.2 DYNAMIC MODEL FOR STORMWATER TREATMENT AREAS 

The DMSTA was used to simulate EAA runoff surface water routing, and estimate the 

phosphorus removal performance of the STAs and Flow Equalization Basins (FEBs) in the 

alternatives.  DMSTA was developed for the United States Department of the Interior (DOI) and 

the U.S. Army Corps of Engineers (USACE) (Walker and Kadlec, 2005; 

http://wwwalker.net/dmsta/).  DMSTA was developed and calibrated to information specific to 

south Florida and to predict phosphorus removal performance of Everglades STAs and storage 

reservoirs, and has been commonly used since 2001 by state and federal agencies for STA 

design and evaluation.  The 2005 version of DMSTA was calibrated to data from 35 fully 

functional STA treatment cells with vegetation communities of various types.  The model 

provides detailed output on the water and phosphorus balances of individual treatment cells 

and entire STAs, regional networks of STAs and storage reservoirs.  

Model input requirements include daily values for flow, phosphorus concentration, rainfall, 

evapotranspiration (ET), depth (optional input or simulated value) and releases (optional input 

or simulated), treatment area configuration, cell size, flow path width, vegetation type, 

estimates of hydraulic mixing, outflow hydraulics, and seepage estimates.  Phosphorus removal 

rates (settling rates) and other phosphorus cycling parameters can be either user-defined or 

calculated within DMSTA based on calibration data sets.  DMSTA assumes that specified 

vegetation types (emergent, submerged, periphyton) will be maintained over the 40-year 

hydrologic period used as a basis for design, with some allowance for down time required for 

maintenance.   

Some level of forecast error may result when applying any model, reflecting the limitations of 

the calibration datasets (data range, measurement error, short duration, etc.).   One limitation 

of DMSTA is that the model may not reproduce phosphorus loading spikes observed in some 

http://wwwalker.net/dmsta/
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STA cells following periods of extended dry-out.  Careful management of treatment cell water 

measures and operating the STA in conjunction with an FEB may be two options to minimize 

the frequency and duration of such conditions.  DMSTA may forecast outflow concentrations 

below values observed in the field following extreme drought conditions if management 

measures are unsuccessful at maintaining sufficient water levels.   To account for this 

uncertainty, annual values less than 12 parts per billion (ppb) simulated by DMSTA were 

replaced with a value of 12 ppb in both this EIS and the Restoration Strategies Regional Water 

Quality Plan.   

DMSTA is the best available tool for simulating phosphorus removal performance of existing or 

planned storage reservoirs and STAs. DMSTA is configured to allow integration with the 

SFWMD’s regional hydrologic models, such as the SFWMM (SFWMD, 2005) and can be 

configured to simulate complex regional networks of STAs and reservoirs. DMSTA’s spreadsheet 

interface and relatively limited input data requirements allow the development and evaluation 

of various alternatives (Walker and Kadlec, 2011). For this EIS, DMSTA results are summarized 

for the water years (Water Years 1965 – 2005 or May 1, 1965 – April 30, 2005) that are 

contained with the SFWMM period simulation (January 1, 1965 – December 31, 2005). 

DMSTA Results 

The phosphorus removal performance of Alternatives 1, 2, 3, and 4 was projected using 

DMSTA. DMSTA provides simulated inflow and outflow volumes, and total phosphorus 

concentrations and loads for the FEBs and STAs.  DMSTA also provides water depths within the 

project area and the FEBs and STAs.  These results were used, in part, to determine effects on 

water resources, vegetation, fish and wildlife, and threatened and endangered species in the 

project site, and in STA 2, and STA 3/4. However, DMSTA results alone are not appropriate for 

evaluating environmental effects within Water Conservation Area (WCA) 2A, WCA 3A and Holey 

Land Wildlife Management Area (Holey Land). Therefore, DMSTA-simulated daily flows were 

provided as boundary flows to Glades and Lower East Coast Service Area (LECSA) RSM for 

further analysis in order to understand effects of the alternatives on areas downstream of the 

STAs. In some areas, DMSTA flows were combined with SFWMM flows (not simulated within 

DMSTA) and provided as input to the Glades LECSA RSM. See the DMSTA modeling report 

provided in Appendix E for more information. 

4.2.3 REGIONAL SIMULATION MODEL 

The Glades and LECSA RSM model (also referred to as the Glades-LECSA model) is an 

application of the RSM developed by the SFWMD.  RSM was used to project the hydrologic 

conditions downstream of the STAs. The Glades-LECSA model represents the most recent 



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-6 February 2013 
Draft Environmental Impact Statement 

 

generation of integrated surface and groundwater flow models developed specifically to 

address the complexity of south Florida’s hydrologic system. The model also has capabilities to 

predict the outcomes of implementing structural and operational changes to the water 

management system in south Florida. The Glades-LECSA model domain includes all WCAs, 

Everglades National Park, Big Cypress National Preserve and the Lower East Coast Service Areas 

south of the C-51 Canal in Palm Beach County. The Glades-LECSA model was used in this EIS to 

evaluate the hydrologic impacts of the EIS alternatives within the affected environment. 

 

The RSM is an implicit, finite volume, continuous, distributed and integrated surface-water and 

ground-water model. It simulates the one-dimensional canal/stream flow and two-dimensional 

overland and groundwater flow in arbitrarily shaped areas using a variable triangular mesh. The 

overland and groundwater flow components are fully coupled for a more realistic 

representation of the hydrology in south Florida. It has physically based formulations for the 

hydrologic processes which include evapotranspiration, infiltration, levee seepage, and canal 

and structure flows. The model uses the diffusive wave approximation of Saint-Venant’s 

equation to simulate canal and overland flows. The Manning’s equation is used to simulate 

overland flow. The Glades-LECSA model mesh consists of 5,794 triangular cells with an average 

cell size of approximately one square mile. The domain takes into consideration the need for 

having higher spatial resolution in areas where steep hydraulic gradients and prominent 

physical features (e.g., levees) exist. The mesh resolution is the finest in the natural areas, 

especially WCA 3B, which has the smallest average cell area (0.41 square miles) and finest 

resolution. The mesh is designed to conform to all important flow controlling features, such as 

roads and levees within the model domain. A one-day time step was used for the calibration 

and validation of the model. The model has been stringently calibrated with goodness of fit (for 

bias and root mean squared error) comparable to the SFWMM. The model results show that 

the Glades-LECSA model is capable of simulating, with an acceptable error tolerance, the stage 

and other stage dependent variables such as flow, flow vectors, ponding depth and 

hydroperiods within the model domain.  

 

The Glades-LECSA model used as a baseline in this EIS reflects the south Florida system 

hydrology as it would be in the future condition without any of the EIS alternatives, or in the No 

Action Alternative. It is comparable to the SFWMM model (described above) in that it includes 

projects and operations circa 2015-2020. It also includes the recently implemented Everglades 

Restoration Transition Plan (ERTP) schedule in WCA 3A. The period of simulation of the Glades-

LECSA model is January 1, 1965 to December 31, 2005. For simulation of the EIS alternatives, 

the Glades-LECSA model boundary conditions at the northern model boundary are a 

combination of output from the SFWMM and DMSTA for each of the four alternatives. In other 
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words, outflows from the EIS alternatives, as simulated by DMSTA, are combined with relevant 

SFWMM boundary conditions (not simulated by DMSTA) and provided as input to the Glades-

LECSA model. 

 

Glades LECSA RSM Results 

Glades LECSA RSM simulates daily components of the hydrologic cycle (canal and structure 

flows, infiltration, levee seepage, evapotranspiration, etc.) resulting from daily precipitation 

and climate variables for the period of January 1, 1965 to December 31, 2005. Using Glades 

LECSA RSM, the influence of implementing the Action Alternatives and their resultant 

infrastructure changes and water management practices on the region’s water resources can 

be evaluated over a 41-year period of meteorological conditions (1965-2005). The Glades LECSA 

RSM simulation used a baseline for this EIS represents the south Florida system hydrology as it 

would be in the 2015-2025 condition without any of the EIS alternatives.  

 

Performance measure graphics are outputs of Glades LECSA RSM and were utilized for this EIS 

to assist in the evaluation of the effects of the EIS alternatives on WCA 2A and WCA 3A. These 

graphics identify the potential downstream effects to surface water hydrology, which in turn 

were considered in the evaluation of effects to soil; geology; water supply; surface water 

management; water quality; vegetation; and threatened and endangered species; fish and 

wildlife. See the RSM modeling results provided in Appendix E for more information. 

4.2.4 KEY MODELING ASSUMPTIONS 

A detailed description of the south Florida system-wide assumptions and projects that were 

incorporated into the modeling analysis is provided in Appendix D.  A summary is outlined 

below: 

 LORS2008 Lake Okeechobee Regulation Schedule 

 Full Everglades Construction Project Build-out (STAs 1-6 with Comp. B and C; total 

effective area = 57,000 acres)  

 CERP Projects: 1st and 2nd generation projects assumed (C-43 West Reservoir & C-44 

Reservoir and STA, Site 1 Impoundment, Broward Water Preserve Area(C-11 and C-9 

Impoundments), C-111 Spreader Canal Project) and the Loxahatchee River Watershed 

Restoration Plan 

 WCA-1, 2A & 2B: Current C&SF Regulation Schedules 

 WCA-3A & 3B: ERTP regulation schedule for WCA-3A, as per SFWMM modeled alternative 

9E1 
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 ENP: Water deliveries to Everglades National Park are based upon ERTP, with the WCA-3A 

Regulation Schedule including the lowered Zone A (compared to IOP) and extended Zones 

D and E1. The one mile Tamiami Trail Bridge as per the 2008 Tamiami Trail Limited 

Reevaluation Report is modeled as a one mile weir, located east of the L67 extension and 

west of the S334 structure. 

 Source Basin Total Phosphorus Concentration Period of Record: Water Years 2000-2009 

 Total Phosphorus Concentrations for Lake Okeechobee releases conveyed to the STAs are 

based on water quality measurements collected at Lake outlets 

 STA Duty Cycle Factor: 0.95 (i.e. STAs assumed to be offline for an average of 1 year out of  

20 years for potential time needed for major maintenance or rehabilitation activities) 

 Extreme Event Diversions: Inflows above STA structure capacities and when STA water 

depths are above 4 feet are sent directly to WCAs 

 Urban Water Supply Deliveries from Lake Okeechobee not conveyed to STAs for 

treatment 

4.3 LAND USE 

Pursuant to grant agreement FB-4 entitled Cooperative Agreement Among the United States 

Department of the Interior and the Nature Conservancy and The South Florida Water 

Management District (Cooperative Agreement), lands acquired for public ownership under the 

Cooperative Agreement, including the A-1 project site will be used and managed for purposes  

of restoration in the Everglades ecosystem . Any proposed change in land use of Compartment 

A-1 may not be implemented until the DOI/FWS: 1) reviews the proposal; 2) determines that it 

meets the requirements of the NEPA, Section 7 of the Endangered Species Act (ESA), Section 

106 of the National Historic Preservation Act, and any other applicable statutes;  and 3) 

approves the proposal. The Cooperative Agreement also includes a provision for dispute 

resolution. The DOI/FWS approved an interim land use change for the A-1 project site on July 

12, 2006, for utilization of the site as the A-1 Reservoir. 

4.3.1 NO ACTION ALTERNATIVE 

If the site were to remain fallow or return to agricultural use, it would no longer be used for 

restoration purposes pursuant to the Farm Bill and the Cooperative Agreement. Therefore, any 

proposed land use of the site would need to be evaluated by the DOI/FWS pursuant to the 

terms of the Cooperative Agreement.  The land uses for STAs 2 and 3/4 would not change.  The 

STAs would continue to be utilized for water quality purposes, and they would continue to 

support ancillary recreational uses such as hunting, fishing, and wildlife viewing.  The land uses 

in WCA 2A, WCA 3A, and the Holey Land also would not change.  The areas would continue to 
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store flood waters for beneficial municipal, urban, and agricultural uses and would continue to 

provide flood protection, water supply storage, and environmental resource protection.   

4.3.2 ACTION ALTERNATIVES 

4.3.2.1 Project site 

Alternatives 2, 3, and 4 would utilize the A1 site in combination with STA 2 and STA 3/4 to 

ensure that water leaving the STA discharge points meets the WQBEL prior to discharge into 

the EPA.  Each of the Action Alternatives would only accept existing water from Lake 

Okeechobee.  Unlike the previous A-1 Reservoir project, the shallow FEB, deep FEB, and the STA 

are designed to store water from Lake Okeechobee that is currently budgeted to be discharged 

south.  The change in the purpose of the projects would require the lands to be used for water 

quality purposes rather than water storage purposes.  Therefore, each of the Action 

Alternatives would require approval for a land use change from the USFWS/DOI.   

4.3.2.2 Stormwater Treatment Areas 

Under the Action Alternatives, the land use for STA 2 (including Compartment B) and STA 3/4 

would not change.  Operations of the STAs would continue in order to provide water quality 

improvement in discharges to the EPA.  Land use would continue to be classified as 

public/institutional or conservation and would continue to support ancillary recreational uses 

such as hunting, fishing, and wildlife viewing. 

4.3.2.3 WCAs and Holey Land 

Under the Action Alternatives, there would be no changes in the land uses for WCA 2A, WCA 

3A, and the Holey Land.   

4.4 GEOLOGY, TOPOGRAPHY AND SOILS 

4.4.1  GEOLOGY AND TOPOGRAPHY 

4.4.1.1 No Action Alternative 

Under the No Action Alternative, surficial geology of the project site, the STAs, the WCAs, or 

Holey Land is not anticipated to change. The project area would likely remain undisturbed or be 

converted back to active agriculture. Future soil conditions are expected to continue to subside 

within the project area due to oxidation and lack of new sediment deposition within the project 

area.  As soil subsides, the topography is expected to lower slightly. No changes to topography 
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are expected for the STAs, the WCAs, or Holey Land under the No Action Alternative since the 

land use and surface water operations within these areas are not expected to change.  

4.4.1.2 Action Alternatives 

With all the action alternatives, there would be minor geologic impacts within the project area 

from the removal of surface cover (e.g. vegetation and soil), of the caprock from blasting, and 

removal of limestone to obtain material for construction of levees, canals and roads. The depth 

of the caprock varies from less than 1 to 4 feet; and averages a depth of approximately 2 feet 

across the project site. Seepage and borrow canals would be constructed with all three of the 

Action Alternatives and portions of existing canals and ditches would require fill to provide 

elevations consistent with the adjacent wetlands.  

 

Alternatives 2 and 4 would result in conversion of relatively flat, uniform agricultural lands to an 

FEB or STA with shallow water (4 feet maximum operating depth) and exterior levees up to 10 

feet above existing grade (generally 7 to 9 feet North Atlantic Vertical Datum 1988).  Alternative 

2 (shallow FEB) would require internal levees to be constructed to enable the conveyance of 

flows to the north end of the project site. Alternative 4 (STA) would also require additional 

internal levees to be constructed to delineate STA treatment cells and flow-paths.  

 

Alternative 3 is an FEB with deep water (12.5 feet maximum operating depth) and exterior 

levees up to 25 feet above existing grade. For Alternative 3 (deep FEB), additional blasting or 

fracturing of the caprock would be required both to construct the higher levee walls and to 

construct an associated pump station.  The seepage buffer on the east, west, and north of the 

project site would have a 150-foot wide strip at existing grade.  

 

No changes to geology or topography are expected are expected within the STAs, the WCAs, or 

Holey Land through implementation of any of the action alternatives as additional features, 

land use, and operations are not expected to change.  

4.4.2 SOILS 

4.4.2.1 No Action 

Under the No Action Alternative it is expected that the project site would remain fallow or 

return to agriculture.  Currently, direct rainfall is the dominant source of water for the project 

site.  Under the No Action Alternative, dryout conditions and the resultant loss of soil due to 

oxidation would persist and possibly increase in frequency dependent upon future climatic 

conditions.  With re-wetting, the oxidized soil releases phosphorus and other nutrients into the 
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overlying water column thereby increasing the nutrient concentrations in runoff from the site.   

In addition to impacts on nutrient concentrations, it is expected that the continued loss of soil 

due to oxidation during dry conditions will result in a slightly lower topography in the project 

site in the future. 

 

Under the No Action Alternative, STAs 2 and 3/4 will continue to face substantial management 

challenges caused by regional hydrologic conditions.  As discussed in previous chapters, 

insufficient rainfall during the dry season can cause extreme low water conditions that expose 

wetland soils and result in the oxidation of organic material and the release nutrients.  These 

conditions hinder the treatment performance of the STAs and threaten to delay or prevent the 

attainment of the Water Quality Based Effluent Limit (WQBEL). 

 

If STA discharges exceed the WQBEL as projected under the No Action Alternative, the excess 

phosphorus discharged downstream will increase soil phosphorus concentrations in the WCAs.  

The current pattern of soil phosphorus enrichment near the major inflow points would remain 

and the gradient of elevated nutrient levels would continue to expand over time into the 

interior of the marsh.  Soil characterization studies of the phosphorus gradient in WCA 2A have 

shown a roughly proportional increase in concentration of phosphorus near the major surface 

water inflow points concentrations at the major inflow points to the WCAs (DeBusk et al, 2001).   

 

Under the No Action Alternative, there would be no affect to soils in the Holey Land. 

4.4.2.2 Action Alternatives 

During construction of levees, the overlain muck soils would be removed and stockpiled on site 

to access the limestone. Following construction, muck soils would be redistributed to the side 

slopes of the levees. The remaining muck would be redistributed throughout the area. 

Alternatives 2 and 4 are expected to encourage vegetation establishment and wetland 

ecological function due to the shallow nature of the water levels. Muck soils would likely 

increase as a layer of fine sediments containing a high level of organic debris and nutrients 

would likely settle from the overlying water and cover the bottom. The soils within the project 

site are anticipated to remain hydric and retain muck properties or revert to muck properties 

post-construction. Alternative 3, the Deep FEB, is expected to contain less organic debris and 

nutrients since rooted vegetation would not be present.  

The FEBs proposed in Alternatives 2 and 3 have the potential to benefit soils within STA 2 and 

STA 3/4 by maintaining minimum water levels and reducing the frequency of dryout conditions. 

Decreasing the frequency of dryout conditions will reduce the potential for soil oxidation and 
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the resulting release of phosphorus and other nutrients from the soil.  The probability of 

experiencing dryout conditions in STA 2 and STA 3/4 is greater under Alternative 4 (STA), as the 

proposed STA would not operate to maintain the minimum water levels in the STAs.   

Lower phosphorus concentrations coming from the STA2 and STA 3/4 would reduce the rate of 

soil phosphorus accumulation in WCA soils.  Over time, reductions in soil total phosphorus (TP) 

will help facilitate the restoration of impacted areas near the inflow points to WCA 2A and WCA 

3A creating conditions more conducive to historic Everglades vegetative communities.  The 

overall soil classification (histosol) and structure (muck) is not expected to change. 

Alternatives 2 and 3 (FEBs) would have no effect on the soils in the Holey Land.  Alternative 4 

would require the construction of a discharge canal from the proposed STA to the L-5 Canal, 

which would disturb soils on the eastern portion of Holey Land adjacent to Cells 3A and 3B 

within STA 3/4.  The remaining soils within Holey Land would remain undisturbed. 

4.5 HYDROLOGY 

4.5.1 OVERALL WATER MANAGEMENT 

4.5.1.1 No Action 

If the A-1 project site were to resume agricultural activities, water would continue to enter the 

site via the Miami Canal and the North New River Canal; however, drainage improvements 

would be necessary to pump water off the property in the North New River Canal.  If the site 

were to remain undisturbed, there would be no change in the surface water management as 

the water would continue to flow from the existing agricultural ditches to the STA 3/4 seepage 

canal.  

There should be no changes to the surface water management within the STAs, WCAs, or Holey 

Land under the No Action Alternative.   

4.5.1.2 Action Alternatives 

4.5.1.2.1 Alternative 2 (Shallow FEB) 

The Shallow FEB will be operated in series with (upstream of) STA 2 and STA 3/4.  Inflows would 

be conveyed to the Shallow FEB from the Miami Canal via the existing pump station G-372 and 

from the North New River Canal via existing pump station G-370. After inflows are conveyed to 

the north end of the shallow FEB, the water would sheet flow from north to south. An internal 

collection canal would be constructed to assist in conveying water out of the shallow FEB back 
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to the North New River Canal when the water deliveries are needed. Two operable water 

control structures will be constructed to control FEB water levels and flows into and out of the 

FEB; one at the existing pump station G-370 at the North New River Canal and one at the 

existing pump station G-372 to collect runoff from the Miami Canal.  To send water to STA 3/4, 

operable water control structures may also be constructed to allow discharges to be conveyed 

via gravity directly to the STA 3/4 inflow canal.  To send water to STA 2, water would be 

pumped into STA 2 into the Hillsboro Canal by the S-6 pump station and into the North New 

River Canal by the G-434 and G-435 pump stations.  The majority of the shallow FEB outflows 

(approximately 80%) would be directed to STA 3/4 for treatment while the remaining flows 

(approximately 20%) would be conveyed to STA 2 (including Compartment B). No changes to 

the structural components of the water management systems would be required for water 

inflows into STA 2, STA 3/4, WCA 2A, WCA 3A, or Holey Land.    

4.5.1.2.2 Alternative 3 (Deep FEB) 

The Deep FEB is operated in series with (upstream of) STA 2 and STA 3/4. The deep FEB would 

receive water from the Miami Canal via existing pump station G-372, and from the North New 

River Canal via existing pump station G-370 and the new inflow pump station. Outflows would 

be conveyed back to the North New River Canal when water deliveries are needed. Operable 

water control structures may also be constructed to allow FEB discharges to be conveyed via 

gravity directly to the STA 3/4 inflow canal. The majority of the deep FEB outflows 

(approximately 60%) would be would be directed to STA 3/4 for treatment while the remaining 

flows (approximately 40%) would be conveyed to STA 2 (including Compartment B). No changes 

to the structural components of the water management systems would be required for water 

inflows into STA 2, STA 3/4, WCA 2A, WCA 3A, or Holey Land. 

4.5.1.2.3 Alternative 4 (STA) 

The STA would operate in parallel with STA 2 and STA 3/4.  The proposed STA would utilize the 

existing STA 3/4 inflow pump stations (G-370 and G-372) to convey stormwater runoff to the 

proposed STA. Flows would be distributed to the STA cells [33% emerged aquatic vegetation 

(EAV) and 67% submerged aquatic vegetation (SAV)] via water control structures and conveyed 

north-to-south in internal collection canals. In order to operate the new STA, the STA discharge 

canal would need to be connected to the L-5 Canal, which would require the proposed 

discharge canal to be constructed within a small portion of the perimeter of the Holey Land. 

This would enable the delivery of discharges from the proposed STA to WCA 2A and/or WCA 3A 

via existing infrastructure, and would not alter the existing operations of STA 2, STA 3/4 and the 

North New River and Miami Canals. No changes to the structural components of the water 
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management systems would be required for water inflows into STA 2, STA 3/4, WCA 2A, and 

WCA 3A. 

4.5.2 SURFACE WATER HYDROLOGY 

As described in Section 4.2, data obtained from the modeling efforts were used to estimate the 

volume and timing of surface water flows discharged from source basins contributing inflows to 

existing STAs and proposed project features associated with the Alternatives, with eventual 

discharge into the EPA. The source basins and their average annual flow volumes simulated by 

the SFWMM are provided in Table 4-1. 

Table 4-1. Source Basin Volumes  

Source Basins 
Average Annual Flow Volume 

(acre-feet per year) 

S-5A   44,500 1 

S-2/S-6 181,400 

S-2/S-7   263,900 2 

S-3/S-8 218,400 

East Shore Water Control District and 715 
Farms (Closter Farms) 

22,700 

South Florida Conservancy District 19,100 

South Shore Drainage District 11,700 

C-139 (via C136) 14,700 

Lake Okeechobee 
(Regulatory Releases) 

58,300 

Total 834,700 

Notes: 1. Assumes runoff reduction resulting from the future 6,500-acre STA 1W expansion in 
the S-5A Basin. 

2. S-7 runoff is reduced to 231,000 acre-feet per year for Action Alternatives due to 
runoff no longer occurring from the project site. 

4.5.2.1 No Action 

4.5.2.1.1 Project Site 

Under the No Action Alternative, the surface water hydrology at the project site would likely 

remain rainfall driven if the area remains fallow. The wetlands would continue to experience 

seasonal ponding and the water levels in the ditches and canals would fluctuate depending on 

rainfall.  Stormwater would continue to run off the lands into existing agricultural ditches and 

to the STA 3/4 seepage canal. If the project site was converted back to active agriculture, 



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-15 February 2013 
Draft Environmental Impact Statement 

 

drainage improvements would likely be necessary to convey stormwater to the North New 

River Canal.  

4.5.2.1.2 STA 2 and STA 3/4 

Under the No Action Alternative, the surface water hydrology of STA 2 and STA 3/4 would 

continue to function as it does today and continue to operate under the existing operational 

plans.  Agricultural and/or urban stormwater runoff primarily from the S-2, S-5A, S-6 and S-7 

basins collected by the Hillsboro and North New River Canals would continue to be pumped 

directly into STA 2, while agricultural and/or urban stormwater runoff from the S-2, S-3, S-7, S-8 

and C-139 basins collected by the North New River and Miami Canals would continue to be 

pumped directly into STA 3/4 for treatment. STA 2 and STA 3/4 would continue to receive peak 

stormwater flows and continue to experience dryout conditions that occur as a result of 

extreme hydrologic conditions that exist in south Florida. These conditions adversely impact the 

phosphorus removal performance of the STAs.  Wet season conditions would likely continue to 

result in longer than optimal durations of higher than optimal water depths.    

STA 2 and STA 3/4 are currently operated to encourage the growth and establishment of 

wetland plants within the STAs to optimize the uptake of phosphorus from stormwater passing 

through the cells. Maintaining minimum water stages improves the STA’s phosphorus 

treatment performance by keeping the STAs hydrated and ensuring the viability of EAV and 

SAV, and regulating inflows to minimize high hydraulic loading rates. As stated in the 

Operations Plan dated December 2010 and August 2007 for STA 2 and STA 3/4, respectively, 

the treatment cells within the STA are recommended to be operated at target depths under 

normal operations: 

 Minimum Depth:  To the maximum extent practicable, a minimum static water level 

of 0.5 feet above the ground elevation should be maintained to avoid drying out the 

treatment cell, subject to available water from the upstream watershed. 

 Maximum Depth:  To the maximum extent practicable, a maximum static water level 

of 4.0 feet above the ground elevation should not be exceeded to avoid damage to 

the levees and marsh vegetation. 

Table 4-2 provides the average annual inflow, diversion, and outflow volumes for STA 3/4 and 

STA 2 for the No Action Alternative. Out of the approximately 834,000 acre-feet of water per 

year that flows south to STA 2 and STA 3/4, 805,000 acre-feet of water per year enters STA 2 

and STA 3/4 while 29,000 acre-feet per year from these basins and 27,000 acre-feet per year of 

Urban Water Supply are diverted around or bypasses the STAs.  Water diversions consist of the 

delivery of water to the WCAs without treatment by the STAs, usually during extreme storm 
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events to maintain flood control.  Conversely, urban water supplies are the deliveries of water 

to the canals passing through the WCAs without treatment by the STAs during dry periods, but 

delivered to the coast to maintain freshwater gradient in the coastal wells.  Figures 4-2 and 4-3 

are ponding depth hydrographs based on DMSTA modeling for STA 2 and STA 3/4, respectively, 

for the No Action Alternative. Figure 4-4 shows ponding depth duration curves for STA 2 and 

STA 3/4 for the No Action Alternative.  

Table 4-2. STA 2 and STA 3/4 Inflow and Outflow Volumes, Diversions and Urban Water Supply 

 

Average Annual Volume (acre-feet per year) 

Parameter Alternative 1: No Action 

STA 2 

Inflow 301,000 

Diversion 17,000 

Outflow 307,000 

Outflow and Diversion 324,000 

STA 3/4 

Inflow 504,000 

Diversion 12,000 

Outflow 495,000 

Outflow and Diversion 507,000 

STA 2 and STA 
3/4 

Inflow 805,000 

Diversion 29,000 

Outflow 802,000 

Outflow and Diversion 831,0001 

 
Urban Water Supply 27,000 

 
Outflow, Diversion and Urban 

Water Supply 
858,000 

1
This value differs from Total Average Annual Flow Volume in Table 4-1 due to the DMSTA’s dynamic simulation of 

rainfall, evaporation and seepage processes. 
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 Figure 4-2. Ponding Depth Hydrograph for STA 2 – No Action Alternative 

 
 
Figure 4-3  Ponding Depth Hydrograph for STA 3/4 – No Action Alternative
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Figure 4-4. Ponding Depth Duration Curves for STA 2 and STA 3/4 – No Action Alternative

 

4.5.2.1.3 WCA 2A 

Based on the results of the Glades LECSA RSM modeling, WCA 2A receives approximately 

450,000 acre-feet per year via the L-6 Canal and the S-7 pump station. These WCA 2A inflows 

include treated flows from STA 2 and STA 3/4, STA 2 and STA 3/4 diversion flows and urban 

water supply flows.  The amount of urban water supplies discharged from the WCAs is offset by 

the same volume of water from Lake Okeechobee. A gauge location map is provided in Figure 

4-5. 
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Figure 4-5. WCA 2A and WCA 3A Gauge Location Map 

 

The location of two existing monitoring sites were chosen to depict the simulated changes in 

ponding depths within WCA 2A (2A-17 and 2A-300).  Hydrographs of daily ponding depths (feet 

of surface water) and duration curves of ponding depths (days of surface water inundation on 

average per year) are provided for the two WCA 2A gauge locations and changes in these 

hyrdrographs will be used to identify any potential effects of the Alternatives.  

2A-17:  A ponding depth hydrograph and ponding depth duration curve for 2A-17 are provided 

n Figures 4-6 and 4-7 respectively for all Alternatives.  Under the No Action Alternative, there 

are no changes to the ponding depths and water levels at this location within WCA 2A.  Current 

ponding depths range between 3 feet above ground elevation and one foot below ground 

elevation at gauge location 2A-17.  Water levels are less than 2 feet above ground level 90 

percent of the time. Ponding depth varies seasonally. 
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Figure 4-6. Ponding Depth Hydrograph for 2A-17 – All Alternatives 

 
 
Figure 4-7. Ponding Depth Duration Curve for 2A-17 – All Alternatives 
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2A-300:  A ponding depth hydrograph and ponding depth duration curve for 2A-300 are 

provided in Figures 4-8 and 4-9 respectively for all Alternatives.  Under the No Action 

Alternative, there are no changes to the ponding depths and water levels at this location within 

WCA 2A.  Current ponding depths range between 3.5 feet above ground elevation and 0.6 foot 

below ground elevation at gauge location 2A-300.  Water levels are approximately between 0.3 

feet to 2.8 feet above ground level 90 percent of the time. Ponding depth varies seasonally.  

Figure 4-8. Ponding Depth Hydrograph for 2A-300 – All Alternatives

 

 
 
  



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-22 February 2013 
Draft Environmental Impact Statement 

 

Figure 4-9. Ponding Depth Duration Curve for 2A-300 – All Alternatives 

 
 

Figure 4-10 provides average annual ponding depths for WCA 2A and WCA 3A while Figure 4-11 

provides average annual hydroperiod distribution for WCA 2A and WCA 3A.  The ponding 

depths and hydroperiod durations in WCA 2A and WCA 3A under the No Action Alternatives will 

be used to identify potential changes in the WCAs for Alternatives 2, 3, and 4. 

In WCA 2A, the average annual ponding depths range from 0 feet to over 3 feet above the 

surface level.  However, the majority of WCA 2A contains water depths between 0.5 feet and 

2.0 feet.  Three cells contain water depths between 0 feet and 0.5 feet above the surface, three 

cells contain water depths between 2 and 3 feet above the surface, while two cells in the 

southern portion contains water depths above 3 feet. In WCA 2A, the majority of the cells 

contain surface water between 300 and 365 days of the year.  Eight cells contain standing water 

for 240-300 days out of the year, while one cell contains water above the surface for 120-180 

days out of the year.  
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 Figure 4-10. Average Annual Ponding Depth for WCA 2A and WCA 3A (No Action Alternative) 
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Figure 4-11. Average Annual Hydroperiod Distribution for WCA 2A and WCA 3A (No Action 
Alternative) 
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4.5.2.1.4 WCA 3A 

Based on the results of the Glades LECSA RSM modeling, WCA 3A receives approximately 

400,000 acre-feet per year via the S-150 structure and the S-8 pump station. These WCA 3A 

inflows include treated flows from STA 3/4, STA 3/4 diversion flows and urban water supply 

flows. Performance measure graphics were generated for several gauge locations within WCA 

3A and for the entire area.  A gauge location map is provided in Figure 4-5.   

Five monitoring sites were chosen to depict the changes in ponding depths within WCA 3A (3A-

NW, 3A-NE, 3A-3, 3A-4, and 3A-28).  Hydrographs of daily ponding depths  (feet of surface 

water) and duration curves of ponding depths (days of surface water inundation on average per 

year) are provided for the WCA gauge locations. Changes in these hydrographs will be used to 

identify any potential effects of the Alternatives in later sections. Water levels in WCA 3A over 

the period of record simulated by RSM at each gauge location is described below.   

3A-NW:  A ponding depth hydrograph and ponding depth duration curve for 3A-NW are 

provided in Figures 4-12 and 4-13, respectively, for all Alternatives. Under the No Action 

Alternative, there are no changes to the ponding depths and water levels at this location within 

WCA 3A. Current ponding depths at this site range between -0.8 feet below ground elevation 

and 1.9 feet above ground elevation. Water levels are above ground elevation 90 percent of the 

time. Ponding depths vary seasonally. 
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Figure 4-12. Ponding Depth Hydrograph for 3A-NW – All Alternatives

 
 
Figure 4-13. Ponding Depth Duration Curve for 3A-NW – All Alternatives

 

 

3A-NE:  A ponding depth hydrograph and ponding depth duration curve for 3A-NE are provided 

in Figures 4-14 and 4-15, respectively, for all Alternatives. Under the No Action Alternative, 

there are no changes to the ponding depths and water levels at this location within WCA 3A. 
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Ponding depths at this site range between -1.2 feet below ground elevation and 2.9 feet above 

ground elevation. Water levels are above ground elevations for 60% of the time. Ponding 

depths vary seasonally. 

Figure 4-14. Ponding Depth Hydrograph for 3A-NE – All Alternatives

 
 
 
Figure 4-15. Ponding Depth Duration Curve for 3A-NE – All Alternatives
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3A-3:  A ponding depth hydrograph and ponding depth duration curve for 3A-3 are provided in 

Figures 4-16 and 4-17, respectively, for all Alternatives. Under the No Action Alternative, there 

are no changes to the ponding depths and water levels at this location within WCA 3A.  Ponding 

depths at this site range between -1.2 feet below ground elevation and 4.0 feet above ground 

elevation. Water levels are above ground elevations for 75% of the time. Ponding depth varies 

seasonally. 

Figure 4-16. Ponding Depth Hydrograph for 3A-3 – All Alternatives

 
 
Figure 4-17. Ponding Depth Duration Curve for 3A-3 – All Alternatives 
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3A-4: A ponding depth hydrograph and ponding depth duration curve for 3A-4 are provided in 

Figures 4-18 and 4-19, respectively, for all Alternatives. Under the No Action Alternative, there 

are no changes to the ponding depth and water levels at this location within WCA 3A. Ponding 

depths at this site range between -0.7 feet below ground elevation and 4.0 feet above ground 

elevation. Water levels are above ground elevations for 90% of the time. Ponding depth varies 

seasonally. 

Figure 4-18. Ponding Depth Hydrograph for 3A-4 – All Alternatives
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Figure 4-19. Ponding Depth Duration Curve for 3A-4 – All Alternatives

 

 

3A-28: A ponding depth hydrograph and ponding depth duration curve for 3A-28 are provided 

in Figures 4-20 and 4-21, respectively, for all Alternatives. Under the No Action Alternative, 

there are no changes to the ponding depth and water levels at this location within WCA 3A. 

Ponding depths at this site range between -0.3 feet below ground elevation and 4.9 feet above 

ground elevation. Water levels are above ground elevations for 99% of the time. Ponding depth 

varies seasonally. 
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Figure 4-20. Ponding Depth Hydrograph for 3A-28 – All Alternatives

 
 
Figure 4-21. Ponding Depth Duration Curve for 3A-28 – All Alternatives
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In WCA 3A, the average annual ponding depths range from 0 feet to over 3 feet above the 

surface (Figure 4-10).  The northern portion of WCA 3A is dryer (depths range between 0 and 

0.5 feet) while the water levels increase as it travels south, with depths ranging between 1-2 

feet above the surface.  Along the southeastern border of WCA 3A, water depths are the 

deepest and range between 2-3 feet.  Two cells in this area contain water depths above three 

feet.  

WCA 3A contains water between 60 and 365 days of the year (Figure 4-11).  The hydroperiod is 

dryer along the northern perimeter of the area and range between 120-240 days of the year, 

with one cell between 60-120 days of hydroperiod per year.  The hydroperiod increases in the 

southern portion of WCA3A, with durations between 300-365 days of the year.   

4.5.2.1.5 Holey Land Wildlife Management Area 

Under the No Action Alternative, the surface water hydrology of the Holey Land would continue 

to function as it does today. Ponding depth hydrographs for the No Action Alternative were 

produced for Holey Land using three 2x2 Model grid cells.  A 2x2 model grid cell location map is 

provided in Figure 4-22. The hydrographs of the ponding depths for the three grids are shown 

in Figures 4-23, 4-24, and 4-25. 

Figure 4-22. 2x2 Model Grid Cell Location Map of Holey Land 
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Figure 4-23. Ponding depth at 2x2 model grid cell Holy1 within the Holey Land  

 

Figure 4-24.  Ponding depth at 2x2 model grid cell Holy2 within the Holey Land  
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Figure 4-25. Ponding depth at 2x2 model grid cell HolyG within the Holey Land  

 

4.5.2.2 Action Alternatives 

4.5.2.2.1 Project Site 

Construction and operation of all three Action Alternatives (Shallow FEB, Deep FEB, and STA) 

would affect surface water hydrology within the project site. Post construction, water from the 

North New River Canal and the Miami Canal would be pumped into either the Shallow FEB, 

Deep FEB or the A-1 STA and contained within levees and managed at various depths, unique to 

each Alternative. When the water is released from the project site, it would enter either STA 2 

or STA 3/4 before being released into the WCA 2A or 3A. A summary of DMSTA-simulated 

inflow and outflow volumes on the A-1 project site for all Alternatives as compared to the No 

Action Alternative is provided in Table 4-3.  

The Deep FEB has the greatest Average Annual volume of inflows because it provides the 

greatest storage capacity, so it has the ability to temporarily store and attenuate more runoff 

per year on average than the Shallow FEB or the STA.  This would be a benefit during storm 

events if the additional capacity is needed.  However, the Shallow FEB and the STA each use 

approximately 2,000 acre-feet of water per year, while the Deep FEB uses 3,000 acre-feet of 

water per year (as seen in the differences between the inflows and outflows/diversions for 



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-35 February 2013 
Draft Environmental Impact Statement 

 

each alternative).  Therefore, the Deep FEB would loose slightly more water through 

evapotranspiration.   

Table 4-3. Project Site Inflow and Outflow Volumes 

 Average Annual Volume (acre-feet per year) 

Parameter 
Alternative 1: No 

Action 
Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

Inflow NA 274,000 336,000 252,000 

Diversion NA NA NA 5,000 

Outflow NA 272,000 333,000 245,000 

Outflow and 
Diversion 

NA 272,000 333,000 250,000 

Figure 4-26 provides ponding depth hydrographs for the project site for Alternatives 2, 3, and 4. 

Figure 4-27 provides ponding depth duration curves for the project site for Alternatives 2, 3, 

and 4. Figures 4-28, 4-29, and 4-30 show the monthly depths for the project site from with 10% 

to 90% probabilities for Alternative 2, Alternative 3, and Alternative 4, respectively.   

Under Alternative 2 (Shallow FEB) water inflows and outflows on the project site would 

increase compared to the No Action Alternative, which has no water entering the site. An 

average of 274,000 acre-feet per year of water would enter the site, while 272,000 acre-feet 

per year would exit the site.  The Shallow FEB would be operated at inflow water depths 

ranging from 0 to 4 feet and would be inundated with water depths greater than 1.5 feet for 60 

percent of the year (Figures 4-26, 4-27).   For six months of the year, the site would average 

around 1 foot, varying from 0.3 feet to over three feet, while water depths would average from 

2 to 3.5 feet during the rainy season (Figure 4-28). As compared to the No Action Alternative, 

Alternative 2 would increase the ponding stages on the site up to four feet under a managed 

operation plan (Figure 4-26). 

Alternative 3 (Deep FEB) would result in the highest water inflows and outflows on the project 

site. This alternative could retain more water than the other Alternatives during a storm event 

due to the deeper capacity.  Approximately 336,000 acre-feet per year of water would enter 

the site, while 333,000 acre-feet per year would exit the site.  The Deep FEB would be operated 

at inflow water depths ranging from 0-12.5 feet and would be inundated with water depths 

greater than 1.75 feet for 60 percent of the year, greater than 6 feet for 20 percent of the year, 

and greater than 10 feet for 10 percent of the year (Figures 4-26, 4-27). For five months of the 

year, the site would average around 2 feet, varying from 0.3 feet to almost six feet, while water 

depths would average from 2 to 6 feet during the rainy season (Figure 4-29). Alternative 3 
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would increase the ponding stages on the site up to 12.5 feet under a managed operation plan 

(Figure 4-26). 

Alternative 4 (STA) would result in an increase in water inflows and outflows on the project site 

compared to the No Action Alternative. Due to the need to operate the site to maintain STA 

vegetation, the site would also require surface water diversions. Approximately 252,000 acre-

feet per year of water would enter the site, while 250,000 acre-feet per year would exit the 

site.  Due to the necessary diversion of 5,000 acre-feet per year, Alternative 4 only has outflows 

of 245,000 acre-feet of water per year.  Similar to Alternative 2, Alternative 4 would result in 

water depths at the project site ranging from 0 to 4 feet and the site would be inundated with 

water at depths of 1.5 feet or more for 60 percent of the time (Figures 4-26, 4-27). For five 

months of the year, the site would average around 1.5 feet, varying from 0.5 feet to almost 2.5 

feet, while water depths would average from 1.5 to 2.5 feet during the rainy season (Figure 4-

30). As compared to the No Action Alternative, Alternative 4 would increase the ponding stages 

on the site up to 4 feet under a managed operation plan (Figure 4-26).  

Figure 4-26. Ponding Depth Hydrographs for Project Site – Action Alternatives 
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Figure 4-27. Ponding Depth Duration Curves for Project Site – Action Alternativesa 

 
a
DMSTA does not allow a treatment cell to dry out.  Therefore, the limits of the modeling do not allow the 

simulated water levels to fall below zero.  
 

 

Figure 4-28. Box and Whisker Plot of Monthly Depths on Project Site –Alternative 2
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Figure 4-29. Box and Whisker Plot of Monthly Depths for Project Site – Alternative 3 

 
 

 

Figure 4-30. Box and Whisker Plot of Monthly Depths for Project Site – Alternative 4 
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4.5.2.2.2 STA 2 and STA 3/4 

A summary of STA 2 and STA 3/4 inflow and outflow volumes, water diversions (water routed 

around the STAs into the WCA due to high water events), and urban water supply (water routed 

around the STAs during low water events) are provided in Table 4-4. For the Alternatives 2,3, 

and 4, which reflect the increased inflows and outflows of the project site as modeled, rainfall 

and evapotranspiration for the project site are simulated by the DMSTA model, which does not 

result in runoff from the site. Instead runoff as being stored within the FEB or STA facilities and 

is eventually discharged from the project site with other FEB or STA discharges.  For the No 

Action Alternative, where no discharge from the site is expected, rainfall and 

evapotranspiration are simulated by the 2x2 model, which results in runoff from the project 

site. This results in slight variation in the calculations which are explained below.  

Values from the bottom seven rows (STA 2, STA 3/4 and A-1 STA) of Table 4-4 are used to 

compare alternatives. For the No Action Alternative, central flow-path runoff is distributed to 

STA 2 and STA 3/4 consistent with existing conditions. Some surface water is diverted around 

STA 2 and STA 3/4 and is delivered directly to the Everglades Protection Area without entering 

the STA treatment works. A reduction in the diversion volumes in Table 4-4 means that less 

untreated runoff is sent to the WCAs.  

Alternatives 2, 3, and 4 all result in less STA diversion, although some STA diversion is still 

expected to occur as there will continue to be some flows that will exceed the physical capacity 

of the STA inflow structures or result in substantial damage to the STAs. Under the No Action 

Alternative, the ‘Inflow and Diversion’ row in Table 4-4 is consistent with the Total Source Basin 

Flow Volume from Table 4-1. The change from the ‘Inflow and Diversion’ row and the ‘Outflow 

and Diversion’ row, from 834,000 to 831,000 (a 3,000 acre-feet per year or 0.3% difference) can 

be attributed to seepage, evaporation and effects from the modeling analysis. Change across 

the rows from the No Action Alternative to Alternatives 2, 3, and 4 will be due to factors such as 

runoff reduction, diversion/urban water supply, and rainfall/evapotranspiration/seepage.  

Alternatives 2, 3, and 4 each result in different volume of water being diverted and different 

evapotranspiration and seepage rates.  The resultant decreases in inflow and outflow volumes 

(to STA 2, STA 3/4, and the A-1 STA) summarized in Table 4-4 are due mainly to the following 

two reasons:  1) the project site has external levees and act as an impoundment and surface 

water runoff is not being exported as aggressively from the project site as compared to the No 

Action Alterative since water levels within the project site are not being managed for 

agricultural production; and 2) simulated water levels within an FEB or STA are substantially 

higher than water levels under the No Action Alternative and will result in higher 
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evapotranspiration losses from the project site as compared to the No Action Alternative.   

Therefore, the volume of water as shown in the outflows, diversions, and urban water supply 

varies.   

Table 4-4. STAs 2, 3/4, and A-1 Inflow and Outflow Volumes, and Diversions and Urban Water Supply 

 
Parameter 

Average Annual Volume (acre-feet per year) 

Alternative 1: 
No Action 

Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

STA 2 

Inflow 301,000 387,000 386,000 253,000 

Diversion 17,000 5,000 5,000 5,000 

Outflow 307,000 391,000 389,000 259,000 

Outflow and 
Diversion 

324,000 396,000 394,000 264,000 

STA 3/4 

Inflow 504,000 401,000 407,000 275,000 

Diversion 12,000 6,000 1,000 5,000 

Outflow 495,000 392,000 397,000 269,000 

Outflow and 
Diversion 

507,000 398,000 398,000 274,000 

A-1 STA 

Inflow NA NA NA 252,000 

Diversion NA NA NA 5,000 

Outflow NA NA NA 245,000 

Outflow and 
Diversion 

NA NA NA 250,000 

STA 2,  
STA 3/4, 
and A-1 

STA 

Inflow 805,000 788,000 793,000 780,000 

Diversion 29,000 11,000 6,000 10,000 

Inflow and 
Diversion 

834,000 799,000 799,000 795,000 

Outflow 802,000 783,000 786,000 773,000 

Outflow and 
Diversion 

831,000 794,000 792,000 788,000 

Urban Water 
Supply 

27,000 27,000 27,000 27,000 

Outflow, Diversion 
and Urban  

Water Supply  
858,000 821,000 819,000 815,000 

Figures 4-31 and 4-32 provide ponding depth hydrographs for STA 2 and STA 3/4, respectively, 

for Alternatives 2, 3, and 4. These figures show that the operation of Alternatives 2, 3, and 4 

result in similar water depths in STA 2 and STA 3/4. 
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Figure 4-31. Ponding Depth Hydrographs for STA 2 – Action Alternatives 
 

 
 
Figure 4-32. Ponding Depth Hydrographs for STA 3/4 – Action Alternatives 
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Compared to the No Action Alternative, average daily depths within STA 3/4 and STA 2 for each 

Action Alternative are described below: 

Alternative 2 (Shallow FEB):   

As compared to the No Action Alternative, the Shallow FEB would increase inflows into STA 2 by 

72,000 acre-feet per year and outflows by 84,000 acre-feet per year, while diversions are 

decreased by 12,000 acre-feet per year (Table 4-4).  Figures 4-33 and 4-34 provide ponding 

depth hydrographs for STA 2 and STA 3/4, respectively, for Alternative 2. The Shallow FEB 

would slightly decrease the peak stages and raise the low water stages in STA 2.   

For STA 3/4, the Shallow FEB would decrease inflows 103,000 acre-feet per year and outflows 

by 103,000 acre-feet per year, while diversions are decreased by 6,000 acre-feet per year (Table 

4-4).   In general, the Shallow FEB would lower the peak water stages in STA 3/4 as the majority 

of high water elevations are lowered. 

Figure 4-33. Ponding Depth Hydrographs for STA 2 – Alternative 2 (Shallow FEB) and No 
Action Alternative 
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Figure 4-34. Ponding Depth Hydrographs for STA 3/4 – Alternative 2 (Shallow FEB) and No 

Action Alternative 

 
 

Alternative 3 (Deep FEB):  

As compared to the No Action Alternative, the Deep FEB would increase inflows into STA 2 by 

85,000 acre-feet per year and outflows by 82,000 acre-feet per year, while reducing the 

diversions by 12,000 acre-feet per year (Table 4-4). Figures 4-35 and 4-36 provide ponding 

depth hydrographs for STA 2 and STA 3/4, respectively, for Alternative 3. The Deep FEB would 

slightly lower the peak water stages in STA 2, and increase the low water stages as the majority 

of low water events would be raised (Figure 4-35). 

For STA 3/4, the Deep FEB would decrease inflows by  97,000 acre-feet per year and outflows 

by 98,000 acre-feet per year, while decreasing diversions by 11,000 acre-feet per year (Table 4-

4).  The Deep FEB would lower the peak water stages in STA 3/4 approximately one foot as the 

high water events would be reduced (Figure 4-36).     
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Figure 4-35. Ponding Depth Hydrographs for STA 2 – Alternative 3 (Deep FEB) and No Action 

Alternative 

 
 
Figure 4-36. Ponding Depth Hydrographs for STA 3/4 – Alternative 3 (Deep FEB) and No Action 

Alternative 
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Alternative 4 (STA):  

As compared to the No Action alternative, utilization of the A-1 site as a STA would decrease 

inflows into STA 2  by 48,000 acre-feet per year and outflows by 48,000 acre-feet per feet, 

while diversions are decreased by 12,000 acre-feet per year (Table 4-4). Figure 4-37 and Figure 

4-38 provide ponding depth hydrographs and ponding depth duration curve for STA 2 an STA 

3/4, respectively, for Alternative 4. The STA would decrease the peak stages as excess water 

would be shared among the STAs (STA 2, STA 3/4, and the project site STA), but low water 

stages in STA 2 would be increased as the need to maintain water levels in the project site STA 

would preclude preferentially routing water from this site to STA 2 to maintain water levels 

there. 

For STA 3/4, utilization of the A-1 site as a STA would decrease inflows 229,000 acre-feet per 

year outflows by 226,000 acre-feet per feet (Table 4-4).  Diversions would also be decreased 

7,000 acre-feet per year for STA 3/4.   For STA 3/4, the STA would lower the peak water stages, 

and decrease the low water stages resulting in lower water tables during the dry seasons.  The 

lower water elevations during the dry season are due to the STA requiring water to maintain its 

wetland vegetation.  This is because additional water would be provided to WCA 2A. Figure 4-

39 and Figure 4-40 provides ponding depth hydrographs and ponding depth duration curve for 

STA 3/4 for Alternative 4. 
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Figure 4-37. Ponding Depth Hydrographs for STA 2 – Alternative 4 (STA)  

 
 
 

Figure 4-38. Ponding Depth Duration Curves for STA 2 – All Alternatives
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Figure 4-39. Ponding Depth Hydrographs for STA 3/4 – Alternative 4 (STA)  

 
 
Figure 4-40. Ponding Depth Duration Curves for STA 3/4 – All Alternatives
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The ability of DMSTA to accurately predict the duration and severity of STA dryout is limited.  

Therefore, it is difficult to quantify the number of dryout events simulated to be 

eliminated/created within STA 2 and STA 3/4 by the different alternatives.  It can be conceived 

that Alternatives 2 and 3 would result in less frequent dryout conditions in STA 2 and STA 3/4 

since these alternatives send water in an advantageous manner to the existing STA.  As for the 

A-1 STA Alternative, dry-outs in the existing STAs could actually increase with Alternative 4 due 

the operations of the proposed STA, which would need a portion of water currently sent to the 

existing STAs to keep it hydrated during dry periods. Dryouts are considered deleterious to STA 

performance because with rewetting there may be an undesirable release of phosphorus.      

4.5.2.2.3 WCA 2A 

WCA 2A inflows include treated flows from STA 2 and STA 3/4, STA 2 and STA 3/4 diversion 

flows and urban water supply flows.  The total outflows from STA 2 and STA 3/4 including 

diversions and urban water supply is 858,000 acre-feet per year under the No Action 

Alternative.  Based on the results of the Glades LECSA RSM modeling, WCA 2A would receive 

approximately 458,000 acre-feet per year of inflows via the L-6 Canal and the S-7 pump station 

for the No Action Alternative.  All of the action alternatives produced ponding and hydroperiods 

very similar to the No Action Alternative, with only some minor variations (Table 4.5).  

Alternative 2, 3, and 4 result in 10,000; 14,000; and 13,000 acre-feet less water per year 

entering into WCA 2A.   

Table 4.5 WCA 2A Average Annual Volume of Inflows 

 
Parameter 

Average Annual Volume (acre-feet per year) 

Alternative 1: No 
Action 

Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

WCA 2A Inflows 458,000 448,000 444,000 445,000 

 

Performance measure graphics were generated for several gauge locations within WCA 2A and 

for the entire area. A gauge location map is provided in Figure 4-5. Hydrographs of daily 

ponding depths and duration curves of ponding depths are provided for two WCA 2A gauge 

locations (2A-17 and 2A-300) in Figures 4-6, 4-7, 4-8 and 4-9. Figures 4-41, 4-42 and 4-43 

provide average annual ponding depths, hydroperiod distribution and the hydroperiod 

difference for Alternative 2 respectively for WCA 2A. Figures 4-44, 4-45 and 4-46 provide 

average annual ponding depths, hydroperiod distribution and the hydroperiod difference for 

Alternative 3 respectively for WCA 2A. Figures 4-47, 4-48 and 4-49 provide average annual 
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ponding depths, hydroperiod distribution and the hydroperiod difference for Alternative 4 

respectively for WCA 2A. 

 Alternative 2:   

For Alternative 2, there is an increase in the total outflows (72,000 acre-feet more per year) 

from STA 2 as compared to the No Action Alternative, while there is a decrease in total outflows 

from STA 3/4 (109,000 acre-feet less per year).  This change is seen in the downstream areas as 

Alternative 2 (Shallow FEB) delivers approximately 10,000 acre-feet per year less flow via the L-

6 Canal to WCA 2A, producing very slightly deeper ponding and slightly longer hydroperiods in 

localized areas in northwest WCA 2A.  Alternative 2 results in approximately 600 acres of WCA 

2A (0.6 percent) experience hydroperiods 17 days per year longer than the No Action 

Alternative (Figure 4-43).  
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Figure 4-41. Average Annual Ponding Depth for WCA 2A and WCA 3A – Alternative 2 (Shallow 
FEB) 
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Figure 4-42. Average Annual Hydroperiod for WCA 2A and WCA 3A – Alternative 2 (Shallow 
FEB) 
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Figure 4-43. Hydroperiod Differences – Alternative 2 (Shallow FEB) 
 

 
 
 
Alternative 3:   

For Alternative 3, there is an increase in the total outflows including diversions  (70,000 acre-

feet more per year) from STA 2 as compared to the No Action Alternative, while there is a 

decrease in total outflows from STA 3/4 (109,000 acre-feet less per year), including diversions.  

This change is seen in the downstream areas as Alternative 3 (Deep FEB) delivers approximately 

14,000 acre-feet per year less flow via the L-6 Canal to WCA 2A, producing very slightly deeper 

ponding and slightly longer hydroperiods in areas in northwest WCA 2A compared to the No 

Action Alternative. Alternative 3 results in 3,000 acres of WCA 2A (3.1 percent) experiencing 

hydroperiods 15 to 18 days per year longer than the No Action Alternative (Figure 4-46).  
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Figure 4-44. Average Annual Ponding Depth for WCA 2A and WCA 3A – Alternative 3 (Deep FEB) 
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Figure 4-45. Average Annual Hydroperiod Distribution for WCA 2A and WCA 3A – Alternative 3 
(Deep FEB) 
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Figure 4-46 Hydroperiod Differences in WCA 2A – Alternative 3 Deep FEB 

 
 
 
Alternative 4:  

For Alternative 4, there is a decrease in the total outflows including diversions (60,000 acre-feet 

more per year) from STA 2 as compared to the No Action Alternative, while there is also a 

decrease in total outflows including diversions from STA 3/4 (233,000 acre-feet less per year) 

(Table 4-4).  The A-1 STA would accept 252,000 acre-feet per year of inflows while outflows and 

diversions are 250,000 acre-feet per year.  This change is reflected in the downstream water 

deliveries as Alternative 4 (STA) delivers approximately 13,000 acre-feet per year less flow via 

the L-6 Canal from STA 2 to WCA 2A, with no change in ponding or hydroperiods as compared 

to the No Action Alternative (Figure 4-49). 
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Figure 4-47. Average Annual Ponding Depth for WCA 2A – Alternative 4 (STA) 
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Figure 4-48. Average Annual Hydroperiod Distribution for WCA 2A and WCA 3A – Alternative 
4 (STA) 
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Figure 4-49 Hydroperiod Difference for WCA 2A and WCA 3A 
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4.5.2.2.4 WCA 3A 

WCA 3A inflows include treated flows from STA 3/4, STA 3/4 diversion flows and urban water 

supply flows.  WCA-3A receives water from Lake Okeechobee, WCA 2 and the EAA via the North 

New River and Miami Canals with the majority of the inflows delivered from WCA 2A through 

the S-11 spillways. Another large source of water entering into WCA 3A is from STA 3/4 and STA 

5, which enter through the S-8 and G-404 pump stations, and the S-150 and G-357 culverts, all 

of which are located at the northern boundary of WCA 3A. 

Based on the results of the Glades LECSA RSM modeling, WCA 3A would receive approximately 

401,000 acre-feet per year of inflows for the No Action Alternative, while Alternatives 2, 3, and 

4 results in 25,000; 24,000; and 28,000 acre-feet per year less water than the No Action 

Alternative. (Table 4.6). This reduction is mainly due to project site retaining water without any 

discharge to the surrounding area. Performance measure graphics were generated for several 

gauge locations within WCA 3A and for the entire area.  

Table 4.6.  Average Annual Inflows in WCA 3A 

 
Parameter 

Average Annual Volume (acre-feet per year) 

Alternative 1: No 
Action 

Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

WCA-3A Inflows 401,000 376,000 377,000 373,000 

A gauge location map is provided in Figure 4-5. Hydrographs of daily ponding depths and 

duration curves of ponding depths are provided for five WCA 3A gauge locations (3A-NW, 3A-

NE, 3A-3, 3A-4, and 3A-28) in Figures 4-12 through 4-21. Figures 4-41, 4-42 and 4-43 provide 

average annual ponding depths, hydroperiod distribution and the hydroperiod difference for 

Alternative 2 respectively for WCA 3A. Figures 4-44 and 4-45 provide average annual ponding 

depths and hydroperiod distribution for Alternative 3 respectively for WCA 3A. Figures 4-47 and 

4-48 provide average annual ponding depths and hydroperiod distribution for Alternative 4 

respectively for WCA 3A. 
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Alternative 2: 

For Alternative 2, there is an increase in the total outflows including diversions (72,000 acre-

feet per year) from STA 2 as compared to the No Action Alternative, while there is a decrease in 

total outflows from STA 3/4 (109,000 acre-feet less per year).  WCA 3A receives 25,000 acre-

feet per year less inflows than the No Action Alternative.  This change is seen in the 

downstream areas as Alternative 2 (Shallow FEB) produces slightly shorter hydroperiods in an 

area in WCA 3A adjacent to the northern reach of the Miami Canal in comparison to the No 

Action Alternative. Approximately 11,000 acres of WCA 3A (2.2 percent) experience 

hydroperiods 14 – 30 days per year shorter than the No Action Alternative (Figure 4-50). 

Figure 4-50 Hydroperiod Differences in WCA 3A (Shallow FEB) 
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Alternative 3: 
For Alternative 3 (Deep FEB), there is an increase in the total outflows including diversions 

(70,000 acre-feet more per year) from STA 2 as compared to the No Action Alternative, while 

there is a decrease in total outflows including diversions from STA 3/4 (109,000 acre-feet less 

per year) (Table 4—4).  WCA 3A receives 24,000 acre-feet per year less inflows than in the No 

Action Alternative.  This change is seen in the downstream areas as approximately 1,000 acres 

of WCA 3A (0.2 percent) experience hydroperiods 14 to 30 days per year shorter than the No 

Action Alternative (Figure 4-51).  

Figure 4-51  Hydroperiod Difference in WCA 3A (Deep FEB)  
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Alternative 4: 

For Alternative 4, there is a decrease in the total outflows including diversions (60,000 acre-feet 

less per year) from STA 2 as compared to the No Action Alternative, and a decrease in total 

outflows including diversions from STA 3/4 (223,000 acre-feet less per year).  This is because 

the A-1 STA would accept 252,000 acre-feet per year of inflows and 250,000 acre-feet per year 

of outflows.  WCA 3A receives 28,000 acre-feet per year less inflows than No Action Alternative.  

Alternative 4 (STA) produces ponding and hydroperiods in WCA 3A that are very similar to the 

No Action Alternative as there are no observed differences (Figure 4-52). 

Figure 4-52  Hydroperiod Difference in WCA 3A (STA) 
 

 
 



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-63 February 2013 
Draft Environmental Impact Statement 

 

4.5.2.2.5 Holey Land Wildlife Management Area 

No impacts to the surface water hydrology are anticipated to occur for the Action Alternatives 

since the action alternatives would not increase or decrease surface water in the Holey Land.  

As a result, no changes to Holey Land ponding depths are anticipated to occur. 

4.5.3 GROUNDWATER HYDROLOGY 

4.5.3.1 No Action Alternative 

4.5.3.1.1  Project Site 

The two principal aquifers in and around the project site – the surficial aquifer system, and the 

Floridan aquifer system – would not be affected by the No Action Alternative. Under the No 

Action Alternative, the groundwater hydrology in and around the project site would remain as 

it is today, as described in Chapter 3.  The groundwater hydrology of the STAs, the WCAs, and 

Holey Land would remain as it is currently. 

4.5.3.2 Action Alternatives 

The two principal aquifers in and around the project site – the surficial aquifer system, and the 

Floridan aquifer system – would be minimally, if at all, affected by the Action Alternatives. The 

Floridan aquifer system is divided into the Upper Floridan and Lower Floridan, by an 

intermediate confining unit, which restricts communication between these two layers. 

Therefore, the Lower Floridan would not be affected by any of the Action Alternatives. 

Alternatives 2, 3, and 4 would result in the construction and operation of a Shallow FEB, Deep 

FEB or STA that may inundate 15,000 acres with water depths ranging from approximately 1 to 

12.5 feet. Under these conditions, water within the project site would be in direct contact with 

the groundwater through the surface soils and may be lost to the surficial aquifer system and 

Upper Floridan aquifer. However, due to the proposed seepage collection and return systems 

proposed for all of the Action Alternatives, the contribution of seepage that would occur would 

have a minimal effect on groundwater. Expected contributions to seepage from Alternative 2, 3 

and 4 are expected to be equivalent. 

No impacts to the groundwater hydrology of the STAs, WCAs, or Holey Land are anticipated to 

occur for the Action Alternatives as operational changes are not proposed and water levels 

within the STAs would remain approximately the same as described in Chapter 3. 
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4.5.4 STA PHOSPHORUS REMOVAL 

4.5.4.1 No Action Alternative 

Under the No Action Alternative, STA 2 and STA 3/4 would continue to experience dry-outs.  

Between Water Years 2002 and 2012, STA 2 experienced dryout conditions in at least five (5) 

water years, with approximate durations ranging from 1 to 5 months. STA 3/4 experienced 

dryout conditions one time since Water Year 2005, with a duration of less than one month. If 

similar weather conditions occur, it is anticipated that similar frequency of dry outs would occur 

in the future.  

4.5.4.2 Action Alternatives 

The primary objective of the Action Alternatives is to improve delivery rates to STA 2 and STA 

3/4 by attenuating and temporarily storing peak stormwater flows to assist with the 

achievement of the WQBEL. Minimizing the potential for STA dryout is an additional benefit. 

The ability of DMSTA to accurately predict the duration and severity of STA dryout is limited. 

One assumption in the DMSTA modeling and STA operation is that the treatment cell is not 

allowed to dryout. Therefore, the DMSTA results do not quantify the number of dryout events 

simulated to be eliminated. In general, as additional STA acreage is added (as in Alternative 4), 

the potential risk of STA dryout, and associated impacts to phosphorus removal performance 

within existing and new STAs, increases, whereas, when additional storage is added (as in 

Alternative 2 and 3), the potential for dryout within existing STAs decreases. 

Additionally, the dryout within STA 3/4 that occurred in 2011 may not have been avoided with 

the Action Alternatives in place due to the hydrologic conditions that occurred during early 

2011.  However, the damaging conditions that resulted from the rapid re-filling of STA 3/4 

would have likely been prevented, as this is the type of event that an FEB (Alternatives 2 and 3) 

is intended to address. The rapid re-filling of STA 3/4 resulted in peat pop-ups, rapid flux of 

phosphorus into the water column and overwhelming stress on the vegetative communities 

within the STA. With the FEB Alternatives (Alternative 2 and 3) in place, stormwater flows 

would have been directed first to the FEB for storage and attenuation, and then distributed to 

STA 3/4, ultimately providing short- and long-term performance benefit to the STA. 

In general, lower phosphorus concentrations in the water column coming from the STAs into 

the WCAs would not increase soil phosphorus concentrations in the soils at the WCA discharge 

points as less phosphorus in the water would leach into the soils than currently does.   Florida’s 

Everglades total phosphorus criterion rule specifies a definition of impacted as being where soil 
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TP exceeds 500 milligrams TP per kilogram of soil; therefore, if the TP concentrations in the 

soils are below 500 milligrams per kilograms, these soils would be considered unimpacted.   

4.6 WATER QUALITY 

The water quality (phosphorus) modeling of EIS alternatives was conducted using DMSTA. 

Average annual flow volumes and TP loads and TP concentrations summarized by source basin 

are provided in Table 4-7. Water quality improvements (i.e. reductions in TP concentrations) 

are anticipated to occur such that both STA 3/4 and STA 2 are projected to discharge at the 

WQBEL with Alternatives 2, 3, and 4. These improvements in STA discharges would result in 

improvements at WCA 2A and WCA 3A inflows which would subsequently lead to 

improvements in water quality within WCA 2A and WCA 3A.  Each STA is required to discharge 

at the WQBEL, which is based on a long-term discharge of 13 ppb flow-weighted (Section 

1.3.1.2).  DMSTA projections of STA outflow concentration, such as those in Table 4-8, are 

interpreted in this context.  Modeling uncertainty for DMSTA results is estimated at + or - 15% 

of the predicted long-term flow-weighted mean for each STA (USEPA 2010, Attachment H), 

without accounting for uncertainty in the assumed future flows and loads. 

Table 4-7. Source Basin Flow Volumes and Total Phosphorus Loads and Concentrations 

Source Basins 
Average Annual  Flow 

Volume 
(acre-feet per year) 

Total Phosphorus Load 
(metric tons per year) 

Total Phosphorus 
Concentration 

(ppb) 

S-5A   44,500 1 11.7 213 

S-6 181,400 24.8 111 

S-7   263,900 2   31.9 3 98 

S-8 218,400 22.5 83 

East Shore Water Control 
District and 715 Farms 

(Closter Farms) 
22,700 3.7 132 

South Florida 
Conservancy District 

19,100 2.5 108 

South Shore Drainage 
District 

11,700 1.7 116 

C-139 (via C136) 14,700 2.8 154 

Lake Okeechobee 
(Regulatory Releases) 

58,300 10.4 145 

Total 834,700 112.0 109 

Notes: 
1. Assumes runoff reduction resulting from the future 6,500-acre STA-1W expansion in 

the S-5A Basin. 



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-66 February 2013 
Draft Environmental Impact Statement 

 

2.  S-7 runoff is reduced to 231,000 acre-feet per year for Action Alternatives due to 
runoff no longer occurring from the project site. 

3.  S-7 total phosphorus load is reduced to 28.4 metric tons per year for the Action 
Alternatives due to runoff no longer occurring from the project site. 

4.6.1 NO ACTION ALTERNATIVE 

4.6.1.1 Project Site 

Under the No Action Alternative, and if the area remains fallow, the water quality of the project 

site would likely remain as it is today as described in Section 3.6. The project site would 

continue to experience periods of dryout, which would lead to additional soil oxidation and 

release of nutrients upon rewetting.  If the lands are converted back to active agriculture, it is 

expected that the stormwater runoff from the project site would likely contain relatively high 

levels of nutrients (mainly phosphorus and nitrogen from particulate matter and fertilizers) as 

with other agricultural lands in the EAA, though farming practices would follow best 

management practices in place for the area. 

4.6.1.2 STA 3/4 and STA 2 

Under the No Action Alternative, STA 2 and STA 3/4 would continue to receive peak stormwater 

flows and continue to experience dryout conditions that occur as a result of extreme hydrologic 

conditions that exist in south Florida. Extreme wet conditions would likely continue to result in 

water depth durations that are longer and deeper than optimal, excessive hydraulic loading 

rates and phosphorus loading rates to the STAs, or diversion of untreated water around the 

STAs into the EPA.  Extreme dry conditions would likely continue to result in periods of dryout 

causing additional soil oxidation and nutrient release.  As a result, achievement of the WQBEL 

at discharges from both STAs would likely not occur. For the No Action Alternative, the outflow 

TP concentration for STA 2 (including Compartment B) is projected to be 13 ppb, based on the 

results of DMSTA modeling. This improvement, compared to the information provided in 

Section 3.6.2 (STA 2 historic outflow of 22 ppb, Table 3-1), is mainly due to the addition of 

7,000 acres of treatment area (Compartment B) in 2012. The DMSTA-simulated outflow TP 

concentration of STA 3/4 is 18 ppb for the No Action Alternative, which is consistent with the 

information provided in Section 3.6.2.  Under the No Action Alternative, the WQBEL would not 

be met at STA 3/4.  Table 4-8 provides DMSTA-simulated inflow and outflow volumes, inflow 

and outflow TP loads and inflow and outflow TP concentrations. 
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Table 4-8. STA 3/4 and STA 2 Flows, TP Loads and TP Concentrations 

 
Parameter Alternative 1: No Action 

STA 2 

Inflow Volume (acre-feet per year) 301,000 

Outflow Volume (acre-feet per year) 307,000 

Inflow TP Load (metric tons per year) 46.2 

Outflow TP Load (metric tons per year) 4.6 

Inflow TP Concentration (ppb) 124 

  Outflow TP Concentration (ppb) 1 13 

STA 3/4 

Inflow Volume (acre-feet per year) 504,000 

Outflow Volume (acre-feet per year) 495,000 

Inflow TP Load (metric tons per year) 62.0 

Outflow TP Load (metric tons per year) 11.2 

Inflow TP Concentration (ppb) 100 

 Outflow TP Concentration (ppb) 1 18 

Notes: 
1. Due to the uncertainty associated with DMSTA-simulated low level annual concentrations, 
annual values less than 12 ppb were replaced with a value of 12 ppb.  

4.6.1.3 WCA 2A 

Under the No Action Alternative, the water quality of WCA 2A would improve from the 

conditions described in Chapter 3, due to the phosphorus reductions that would occur with the 

additional 7,000 acres of treatment area at STA 2 (Compartment B).  Compartment B 

construction was completed in December 2011 and was flow capable in April 2012.  Water 

quality improvements at the STA 2 discharge may be seen as early as in WY2012.  Table 4-9 

provides the inflow volumes, inflow TP load and inflow TP concentrations for WCA 2A from STA 

2 and STA 3/4 for the No Action Alternative. 

Table 4-9. WCA 2A Inflow Volumes, TP Loads and TP Concentrations from STA 2 and STA 3/4 

 
Parameter Alternative 1: No Action 

WCA 2A 

Inflow Volume (acre-feet per year) 436,000 

Inflow TP Load (metric tons per year) 8.6 

Inflow TP Concentration (ppb) 16 

4.6.1.4 WCA 3A 

Failure to attain the WQBEL at the STA 3/4 discharge under the No Action Alternative is 

expected to result in the continued discharge of nutrient-laden waters and further degradation 

of water quality conditions in WCA 3A.  Table 4-10 provides inflow volumes, inflow TP load and 

inflow TP concentrations for WCA 3A from STA 3/4 for the No Action Alternative. 
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Table 4-10. WCA 3A Inflow Volumes, TP Loads and TP Concentrations 

 
Parameter Alternative 1: No Action 

WCA 3A 

Inflow Volume (acre-feet per year) 341,000 

Inflow TP Load (metric tons per year) 6.9 

Inflow TP Concentration (ppb) 17 

4.6.1.5 Holey Land Wildlife Management Area 

Under the No Action Alternative, the water quality of Holey Land would likely remain as it is 

today and as described in Chapter 3. 

4.6.2 ACTION ALTERNATIVES 

4.6.2.1 Project Site 

Because the shallow FEB and the STA alternatives both operate by channeling water through 

shallow marshes, these two alternatives would reduce both TP loads and concentrations on the 

project site.  The STA most efficiently removes the TP loads and concentrations as it would 

contain managed cells with both emergent and submerged wetland vegetation cells.  The 

shallow FEB also provides benefits of phosphorus removal; however, its operation is not 

designed to optimize phosphorus removal on the project site.  Therefore, the ability to remove 

phosphorus on the project site is limited for the Shallow FEB.  The Deep FEB would not contain 

submerged or emergent wetland plant species that remove phosphorus and therefore, would 

not be expected to provide the reductions in phosphorus loads and concentrations that would 

be provided by the Shallow FEB and STA alternatives.   A summary of DMSTA-simulated project 

site inflow and outflow volumes, inflow and outflow TP loads and inflow and outflow TP 

concentrations for all alternatives is provided in Table 4-11. 

Table 4-11. Project Site Flows, TP Loads and TP Concentrations 

Parameter 
Alternative 1: 

No Action 
Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

Inflow Volume 
(acre-feet per year) 

NA 274,000 336,000 252,000 

Outflow Volume 
(acre-feet per year) 

NA 272,000 333,000 245,000 

Inflow TP Load 
(metric tons per 

year) 
NA 31.9 39.0 31.3 

Outflow TP Load 
(metric tons per 

NA 14.8 41.0 2.8 
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year) 

Inflow TP 
Concentration (ppb) 

NA 94 94 100 

Outflow TP 
Concentration (ppb) 

1 
NA 44 100 12 

Notes: 
1. Due to the uncertainty associated with DMSTA-simulated low level annual concentrations, 
annual values less than 12 ppb were replaced with a value of 12 ppb.  

4.6.2.2 STA 3/4 and STA 2 

A summary of STA 2 and STA 3/4 inflow and outflow volumes, inflow and outflow TP loads and 

inflow and outflow TP concentrations for all alternatives is shown in Table 4-12. 

Table 4-12. STA 3/4 and STA 2 Flows, TP Loads and TP Concentrations 

 
Parameter 

Alternative 1: 
No Action 

Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

STA 2 

Inflow Volume 
(acre-feet per year) 

301,000 387,000 386,000 253,000 

Outflow Volume 
(acre-feet per year) 

307,000 391,000 389,000 259,000 

Inflow TP Load 
(metric tons per 

year) 
46.2 53.2 57.1 40.6 

Outflow TP Load 
(metric tons per 

year) 
4.6 6.0 5.5 3.4 

Inflow TP 
Concentration (ppb) 

124 112 120 130 

Outflow TP 
Concentration (ppb) 

1 
13 13 12 12 

STA 3/4 

Inflow Volume 
(acre-feet per year) 

504,000 401,000 407,000 275,000 

Outflow Volume 
(acre-feet per year) 

495,000 392,000 397,000 269,000 

Inflow TP Load 
(metric tons per 

year) 
62.0 29.4 52.1 34.1 

Outflow TP Load 
(metric tons per 

11.2 5.6 5.6 3.5 
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year) 

Inflow TP 
Concentration (ppb) 

100 59 104 100 

Outflow TP 
Concentration (ppb) 

1 
18 13 13 12 

Notes: 
1. Due to the uncertainty associated with DMSTA-simulated low level annual concentrations, 
annual values less than 12 ppb were replaced with a value of 12 ppb.  

The project purpose is to meet the WQBEL in water at the STA 2 and STA 3/4 discharge points 

as it enters into the EPA.  If the WQBEL is met at both STAs, and the STAs are able to adequately 

treat wet season flows, then future loading of excess phosphorus into the Everglades will be 

prevented.  The WQBEL applied at the STA discharge is based on 13 ppb long-term as a flow 

weighted mean (which is equivalent to the 10 ppb long-term geometric mean criterion in the 

EPA marsh).  The DMSTA modeling presented is interpreted against the objective of meeting 

the WQBEL: 13 ppb or below for STAs 2 and 3/4. With the addition of 7,000 acres of treatment 

area at STA 2 as a result of Compartment B, as modeled all four alternatives would meet the 

WQBEL at STA 2.  However, the WQBEL is required to be met for both STA 2 and STA 3/4.  All of 

the three Action Alternatives are projected to meet the WQBEL for both STAs.    

4.6.2.3 WCA 2A 

A summary of WCA 2A inflow and outflow volumes, inflow and outflow TP loads and inflow and 

outflow TP concentrations for all Action Alternatives is shown in Table 4-13. For Alternative 2, 

the TP concentration of WCA 2A inflows decreases by 3 ppb and the TP load in WCA 2A inflows 

decreases by 1.4 metric tons per year (16 percent) when compared to the No Action 

Alternative. For Alternative 3, the TP concentration of WCA 2A inflows decreases by 4 ppb and 

the TP load of WCA 2A inflows decrease by 2.2 metric tons per year (26 percent) when 

compared to the No Action Alternative. For Alternative 4, the TP concentration of WCA 2A 

inflows also decreases by 4 ppb and the TP load of WCA 2A inflows decreases by 2.3 metric tons 

per year (27 percent) when compared to the No Action Alternative. 

Table 4-13. WCA 2A Inflow Volumes, TP Loads and TP Concentrations 

 
Parameter 

Alternative 1: 
No Action 

Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

WCA 2A 

Inflow Volume 
(acre-feet per year) 

436,000 437,000 434,000 435,000 

Inflow TP Load 
(metric tons per 

8.6 7.2 6.4 6.3 
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year) 

Inflow TP 
Concentration (ppb) 

16 13 12 12 

Notes: 
1. Due to the uncertainty associated with DMSTA-simulated low level annual concentrations, annual 
values less than 12 ppb were replaced with a value of 12 ppb.  

4.6.2.4 WCA 3A 

For all three Action Alternatives, the water quality of WCA 3A would improve as compared to 

the No Action Alternative, since the phosphorus concentration of WCA 3A inflows is reduced 

and STA 3/4 is projected to discharge at 13ppb. Table 4-14 provides a summary of WCA 3A 

inflow and outflow volumes, inflow and outflow TP loads and inflow and outflow TP 

concentrations from STA 3/4 for all alternatives. For Alternative 2, the TP concentration of WCA 

3A inflows decreases by 5 ppb and the TP load of WCA 3A inflows decreases by 2.1 metric tons 

per year (30 percent) when compared to the No Action Alternative. For Alternative 3, the TP 

concentration of WCA 3A inflows also decreases by 5 ppb and the TP load of WCA 3A inflows 

decreases by 2.1 metric tons per year (30 percent) when compared to the No Action 

Alternative. For Alternative 4, the TP concentration of WCA 3A inflows also decreases by 5 ppb 

and the TP load of WCA 3A inflows decreases by 2.2 metric tons per year (32 percent) when 

compared to the No Action Alternative. 

Table 4-14. WCA 3A Inflow Volumes, TP Loads and TP Concentrations from STA 3/4 

 
Parameter 

Alternative 1: 
No Action 

Alternative 2: 
Shallow FEB 

Alternative 3: 
Deep FEB 

Alternative 4: 
STA 

WCA 3A 

Inflow Volume 
(acre-feet per year) 

341,000 321,000 327,000 318,000 

Inflow TP Load 
(metric tons per 
year) 

6.9 4.8 4.8 4.7 

Inflow TP 
Concentration (ppb) 

17 12 12 12 

Notes: 
1. Due to the uncertainty associated with DMSTA-simulated low level annual concentrations, annual 
values less than 12 ppb were replaced with a value of 12 ppb.  

4.6.2.5 Holey Land Wildlife Management Area 

No water quality impacts to the Holey Land Wildlife Management Area are anticipated to occur 

for the Action Alternatives. 
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4.7 VEGETATION 

4.7.1 GENERAL VEGETATION 

4.7.1.1 No Action Alternative 

4.7.1.1.1 Project Site 

The vegetation at the site would continue to be dominated by weedy and invasive species. The 

187 acres of higher quality depressional wetlands that were present in 2005 are now in a 

degraded condition with 90% nuisance and exotic species such as Elephant grass (Pennisetum 

purpureum) and castor bean. A continued expansion of these nuisance species and degredation 

of wetlands at the site would be expected if the site were to remain fallow.  If agricultural 

activities would resume, the existing vegetation on the site would be replaced with agricultural 

plants (crop species such as sugar cane or sod farm).    

4.7.1.1.2 STA 3/4 and STA 2  

Under the No Action Alternative, the vegetative community types in STA 2 and STA 3/4, which 

contains a mixture of EAV (Typha spp.) and SAV (Chara and Najas), would not change. Under 

the No Action alternative, impacts to vegetation resulting from increased hydraulic and nutrient 

loading rates and extended dry-out periods would occur as described in Section 3.7.2.       

4.7.1.1.3 WCA 2A and WCA 3A  

It is anticipated the No Action Alternative would allow the nuisance cattail vegetation to 

continue to dominate and poliferate in the areas within the phosphorus enrichment gradients 

downstream of inflow points as described in Chapter 3.  The aerial extent of cattail expansion 

may continue to increase as demonstrated in WCA 3 from a comparison of aerial photographs 

from 1995 to 2004; however with the recent expanded treatment area of STA 2 the rate of 

expansion in WCA 2A may be reduced.  

4.7.1.1.4 Holey Land Wildlife Management Area 

No change to the vegetation in community structure in the Holey Land is expected under the 

No Action Alternative. 
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4.7.1.2 Action Alternatives 

4.7.1.2.1 Project Site 

Alternative 2 (Shallow FEB) 

Hydrologic conditions at the site with the shallow FEB, coupled with vegetation management, 

would favor the establishment of native marsh vegetation. The primary goal of vegetation 

management is to establish and maintain healthy EAV dominated communities, a community of 

plant species that have roots anchored to the bottom of the marsh and leaves that grow up 

through the water and emerge above the surface. The vegetative community structure that is 

anticipated within the A-1 FEB includes EAV with native plant species such as sawgrass (Cladium 

jamaicense), Carolina willow (Salix caroliniana), bulrush (Scirpus californicus), pickerel weed 

(Pontederia cordata), duck potato (Sagittaria lancifollia), muskgrass (Chara sp.), Illinois 

pondweed (Potamogeton illinoensis), coontail (Ceratophyllum demersum), and cattail (Typha 

spp.).  The wetlands created would be protected from further development, managed to 

eliminate undesirable vegetation, and would provide improved functionality in perpetuity for 

the system. In addition, it is assumed in the DMSTA modeling that this EAV wetland vegetation 

would provide a greater phosphorus removal benefit than a deep FEB. 

Alternative 3 (Deep FEB) 

Due to the variable hydrology of the Deep FEB (approximately 1 foot to 12 feet) and anticipated 

water depth above 4 feet for 30 percent of the time, it is not anticipated that this feature would 

support stable vegetative communities. The Deep FEB would act more like a reservoir due to 

the inability for a stable plant community to develop.   

Alternative 4 (STA)  

Under the STA alternative the project site would support vegetation similar to what is found in 

the existing STAs 2 and 3/4 with both EAV and SAV. The dominant SAV species include Chara, 

which is commonly called muskgrass, and Najas, which is water-nymph. The dominant EAV is 

cattail.  Existing  vegetation at the site would be removed during construction and replaced 

with vegetation similar to what is found in existing STAs as per the SFWMD planting guidelines 

for STAs.  

4.7.1.2.2 STA 3/4 and STA 2  

Alternative 2 (Shallow FEB) and Alternative 3 (Deep FEB) 

With the shallow and deep FEB alternatives, the impacts to vegetation from heavy hydraulic 

loading rates and extended dry-out periods would be reduced.  The FEB would attenuate 
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stormwater runoff from the basins and deliver it in a more advantegous manner to STA 2 and 

STA 3/4. This steadier flow would help optimize the performance of the existing STAs.  

Alternative 4 (STA) 

The STA alternative would lessen impacts from heavy hydraulic loading rates, although to a 

lesser extent than either the proposed FEB alternatives.  Extended dry-out periods with STAs 2 

and 3/4 are anticipated to remain as described in Chapter 3 and the phosphorus removal 

efficiency of these STAs reduced as a result.  

4.7.1.2.3 WCA 2A and WCA 3A 

Alternative 2 (Shallow FEB)  

The shallow FEB, the deep FEB and the STA alternatives all showed similar reductions in 

phosphorus concentrations in inflows entering WCA 2A and WCA 3A from the EAA. The 

expected result is a reduction in cattail proliferation and expansion within the areas 

downstream of inflow point S-7 in WCA 2A, and inflow points from the S-11 spillways and S-8 

and G-404 pump structures in WCA 3A. Also, open water areas may increase, providing habitat 

for the periphyton communities that are essential to the Everglades.  These reductions 

represent an incrimental step towards achieving the overall EPA marsh criterion of 10 ppb, 

which would help to restore the natural balance of native Everglades flora and fauna.  

The changes to vegetation from the slightly altered hydroperiods in isolated areas of WCA 2A 

and WCA 3A are not anticipated to impact vegetation. In WCA 2A the RSM model predicted 

slightly higher hydroperiods (17 days longer) in sparse areas in northwest WCA 2A.  In WCA 3A 

the RSM model predicted slightly lower hydroperiods (14-30 days less) in already disturbed 

areas along a narrow stretch north of the Miami Canal in WCA 3A. Despite this slight decrease 

in hydroperiod, there is no difference in hydroperiod classes in this area between the no action 

and the shallow FEB.  Hydroperiod classes in the affected area range primarly from 240 to 300 

days (8 to 10 months), followed by a few cells at 180 to 240 days (6 to 8 months), and two 

lower hydroperiod cells at the very northeast portion of the affected area. An edge effect from 

the Miami Canal in this area is apparent and the majority of this area is already heavily 

impacted by cattails with shrubs.   

Alternative 3 (Deep FEB) 

Anticipated vegetative responses from reductions in phosphorus are equivalent to those 

described for the Shallow FEB alternative above.  The RSM model predicted very minor changes 

in hydroperiod within WCA 3A and WCA 2A with the Deep FEB alternative. These slight 

decreases in hydroperiod (14 to 30 days) are located in the very northeast of the Miami Canal, 
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and area that experiences an edge effect from the Miami Canal and the majority of which is 

already heavily impacted by cattails with shrubs. The very localized hydroperiod increases (15 

to 18 days longer) in WCA 2A are not considered significant enough to shift vegetation in the 

area since this WCA is almost entirely already innundated for 300 or more days per year.   

Alternative 4 (STA) 

Anticipated vegetative responses from reductions in phosphosphorus are equivalent to those 

described for the Shallow FEB alternative above. There were no RSM modeled changes to 

hydroperiod or ponding depth with the STA alternative. There would however be a new 

upstream water demand to keep the STA hydrated which is not considered in the modeling 

effort or quantified.  

4.7.1.2.4 Holey Land Wildlife Management Area 

No impacts to vegetation within Holey Land would occur with Alternative 2 (Shallow FEB) and 

Alternative 3 (Deep FEB) since no changes to the vegetation community is proposed. 

Alternative 4 (STA) would cause direct impacts to vegetation in Holey Land to construct a 

conveyance discharge canal located within the Holey Land boundary adjacent to the project site 

along the northern portion of the east border of Holey Land. Alternative 4 would impact 

approximately 250 acres of wetlands withn Holey Land to construct the new discharge canal, 

which would allow treated discharges from the A-1 STA to be conveyed to the L-5 Canal. 

Acconding to the 2005 Florida Natural Areas Inventory survey this area is primarily a cattail 

monoculture wetland (SFWMD 2012- 2012 SFER Volume III Appendix 5-4).  

4.7.2 WETLANDS 

4.7.2.1 No Action Alternative 

4.7.2.1.1 Project site 

Under the No Action Alternative there would be no additional discharges to waters of the 

United States, including wetlands; however, the wetlands would experience other effects. The 

A-1 project site would either remain in its existing condition or be utilized for agricultural 

purposes.  If the site were to remain undisturbed, the vegetation at the site would continue to 

be dominated by weedy and invasive species. The 187 acres of true depressional wetlands that 

were present in 2005 are now in a degraded condition with 90% nuisance and exotic species 

such as Elephant grass (Pennisetum purpureum) and castor bean. A continued expansion of 

these undesirable species and degradation of wetlands at the site would be expected. If the 

agricultural activities would resume on the project site, the wetlands would be cleared of 
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vegetation, and pumping would drain the water off of the lands.  The existing wetland 

vegetation would be replaced with agricultural plants, such as sugar cane or sod. 

4.7.2.1.2 STA 2, STA 3/4, WCA 2A, WCA 3A, Holey Land 

There would be a continued degradation to downstream wetlands with the no action 

alternative due to inflows of nutrient laden waters.  

4.7.2.2 Action Alternatives 

4.7.2.2.1 Project site 

Alternative 2 (Shallow FEB) 

Construction of the Shallow FEB would lead to 537 acres of unavoidable adverse wetland and 

surface water impacts due to placement of fill and excavation. Of the 537 acres of impacts, 

296.5 acres of wetlands would be filled to construct the levee, 164.5 acres of waters of the U.S. 

would be filled to raise the elevation of canals and ditches to the adjacent wetland elevation, 

and 75.8 acres of canal would be excavated.   The Shallow FEB would be operated at an average 

depth of 1.5 feet and the maximum depth is 4 feet. Emergent aquatic wetland vegetation is 

expected to be maintained or grow within the Shallow FEB.  Therefore, approximately 10,517 

acres of wetlands will be inundated with water up to four feet. 

The construction features causing permanent wetland impacts include an interior and exterior 

perimeter levee, a collection canal and inflow and out flow structures. Wetland conditions 

would occur within the Shallow FEB after construction is complete and operation of the FEB 

begins.  

Alternative 3 (Deep FEB) 

Construction of a Deep FEB would result in 626 acres of unavoidable adverse impacts to 

wetlands and waters of the U.S. as a result of levee and canal fill, canal excavation, and 

excavation of freshwater wetlands.  Of the 626 acres of impacts, 550 acres of wetlands would 

be filled to construct the levee and 76 acres of canal would be excavated. Alternative 3 would 

not require fill in canals or ditches.  The Deep FEB would be operated at an average depth of six 

feet and the maximum depth is 12 feet. No rooted wetland vegetation is expected to be 

maintained or grow within the Deep FEB.  There would be about 10,517 acres of wetlands that 

would be flooded as a result of this alternative.   
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Alternative 4 (STA) 

Construction of a STA would result in impacts to 1,055 acres of wetlands and waters of the 

United States to include 370 acres of fill to construct the levee, 164.5 acres of fill to raise the 

elevation of canals and ditches, 270 acres of canal excavation, and 250 acres of excavation 

within Holey Land Wildlife Management Area.   Wetland impacts within the Holey Land Wildlife 

Management Area are required to construct a new discharge canal to allow treated discharges 

from the A-1 STA to be conveyed to the L-5 Canal.  The STA would be operated at an average 

depth of 1.25 to 1.5 feet and the maximum depth is 4 feet.  The impacts would be due to 

construction of interior and exterior levees, interior cell/flowway earthwork to bring areas to 

appropriate elevations and construction of internal and external water control structures. 

Emergent and submerged aquatic vegetation is expected to be maintained or grow within the 

STA.  Similar to the shallow FEB, approximately 10,517 acres of wetlands will be inundated with 

water up to four feet. 

4.7.2.2.2 STA 2, STA 3/4, WCA 2A, WCA 3A, Holey Land 

There are no impacts to downstream wetlands with any of the action alternatives. Improved 

water quality resulting from the action alternatives would slow the spread of nuisance cattail 

within these areas (especially the WCAs) causing an overall improvement in wetland conditions.  

4.8 FISH AND WILDLIFE 

4.8.1 OVERALL FISH AND WILDLIFE 

4.8.1.1 No action 

4.8.1.1.1 Project site 

Under the No Action Alternative, no significant change would likely result to fish and wildlife 

populations on the project site if the site were to remain fallow.  The project site would 

continue to provide habitat to wildlife utilizing the property. However, it is anticipated that 

exotic plant species would continue to encroach on the site.  The increase in exotic plant 

species may reduce the wildlife utilization in the future as the dominance of exotic plant species 

as elephant grass and castor bean lowers the function and value of the wetlands.  If the site 

were to return to agricultural use, the fish and wildlife populations on the site are expected to 

be reduced as the agricultural activities may disturb nesting and foraging.   
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4.8.1.1.2 STA 2 and STA 3/4 

Currently, the STAs provide high quality habitat for fish and wildlife species as described in 

Chapter 3.  Under the No Action Alternative, the fish and wildlife habitat is expected to 

continue to support a wide variety of wading birds and other wildlife in the STAs.  

4.8.1.1.3 WCA 2A and WCA 3A 

Colonial wading birds utilize the WCAs as both feeding and breeding habitat.  The most 

common species utilizing the WCAs include the white ibis, great egrets, snowy egrets, cattle 

egrets, great blue herons, tricolored herons, little blue herons, green herons, black-crowned 

night herons, yellow-crowned night herons, wood storks, and glossy ibis, with populations 

varying widely in relationship to seasonal water level fluctuations.  Current trends in water 

quality within the WCAs impact fish and other aquatic wildlife populations directly and 

indirectly by altering the vegetation, which affects foraging habitat of wetland dependent 

species.  As nutrient loadings to surface water within the WCAs decrease, water quality should 

continue to improve.  Under the No Action Alternative it is expected that STA discharges would 

not meet the WQBEL and water quality and the aquatic habitat within the WCAs would 

continue to decline. 

4.8.1.1.4 Holey Land Wildlife Management Area 

Similar to WCAs, Holey Land provides aquatic habitat to a wide variety of fish and wildlife 

species.  Under the No Action Alternative, the wildlife species use is not expected to change in 

the Holey Land.   

4.8.1.2 Action Alternatives 

4.8.1.2.1 Project Site 

Construction of a shallow FEB and a STA would improve the fish and wildlife usage on the 

project site.  The site conditions would change from low quality wetlands with several areas 

containing a dominance of exotic plant species to a wetland containing native plant species and 

depths of water up to four feet.  Exotic plant species would be removed and the site 

maintained in perpetuity.  Existing STAs are evidence that water depths up to four feet in the 

impoundment provides abundant habitat for a diverse array of wildlife species.     

Although the deep FEB would provide more aquatic habitat than the existing site conditions, 

the deep FEB would provide less functional aquatic habitat than the shallow FEB or STA.  Many 

of the wading birds require shallow water depths to capture prey fish that utilize emergent 
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vegetation.  The 12-foot water depths would preclude emergent vegetation from establishing 

and foraging habitat for the shallow water dependent species.  

4.8.1.2.2 STA 2 and STA 3/4 

The shallow and deep FEB alternatives would improve fish and wildlife habitat as the FEBs 

would operate in a manner as to avoid dryout in the STAs.  The STAs would maintain a more 

steady state of water depths as the FEBs would provide water when the STAs require.  In 

addition, there would be less impact to nesting birds in the STAs with the two FEB alternatives.  

Currently, if the STAs dry out, migratory birds nest in the dry lands.  As the areas are re-flooded, 

there is the potential for the sudden increases in water depths to flood the nesting birds.  The 

FEB alternatives would assist the STA and avoid dryouts. 

There would be no change to wildlife usage in STA 2 and STA 3/4 if the STA Alternative were 

constructed.    

4.8.1.2.3 WCA 2A and WCA 3A 

Overall wildlife habitat benefits are expected to occur in WCA 2A and WCA 3A with the 

construction of the Action Alternatives.  Specifically, improved water quality within STA 2 and 

STA 3/4 would decrease the phosphorus loading entering into the WCAs, which would help to 

restore the vegetation communities within the WCAs over the long-term.  Currently, annual 

average flow-weighted TP concentrations in WCA 2A and WCA 3A for water year 2011 is 18 and 

20 micrograms per liter (ug/L), respectively (SFWMD, 2011, Chapter 3A.).  As seen in WCA-2A, 

increased TP loads entering the WCA have contributed to dense monotypic stands of cattail 

vegetation at the areas where water enters the WCA.  The monotypic and dense growth 

patterns of invasive vegetation support less diverse fish and wildlife than native vegetation. 

Native marsh vegetation is necessary for roosting and nesting, and shallow water areas are 

important habitat for prey species and important foraging habitat for predators. Therefore, a 

reduction in TP entering the WCAs would likely improve foraging and nesting habitat for fish 

and wildlife species.  

4.8.1.2.4 Holey Land Wildlife Management Area 

The construction of the shallow FEB or the deep FEB is not expected to affect wildlife usage in 

the Holey Land since the FEB Alternatives would have no effect on the water entering the Holey 

Land.  With the STA Alternative, a conveyance discharge canal would be constructed within the 

Northern portion of the eastern boundary of the Holey Land.  The area is currently cattail, but 

would be converted to a canal.  Therefore, the construction of the STA would convert a portion 
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of cattail wetlands to a canal with floating aquatic vegetation, which would impact the species 

currently utilizing the cattail marsh.  

4.8.2 FEDERALLY LISTED THREATENED AND ENDANGERED SPECIES 

The following sections document potential impacts to federally-listed threatened and 

endangered species, species of special concern (SSC), and designated critical habitat that could 

occur from the No Action Alternative and Action Alternatives 2, 3, and 4. The impact analysis 

includes listed species that have the potential to occur within the project footprint, the STAs 

directly affected by the proposed project (STA 2 and STA 3/4), and the downstream secondary 

project-affected regions (WCA 2A and WCA 3A).  

Direct impacts are defined as impacts that occur within the footprints of the proposed project 

site during or as a direct result of construction and operation activities. Indirect impacts are 

defined as impacts that occur outside of the footprints of the proposed project but are still 

within the affected regions, or that occur within the footprints of the downstream STAs and 

WCAs. Due to the potential for adverse impacts to fish and wildlife, in particular threatened or 

endangered species and their habitat, the operational and monitoring plans for the proposed 

project are of particular importance to USFWS. 

The Action Alternatives provide the opportunity for minor to major changes in the 

hydropatterns of the WCAs dependent upon the ability to provide improved treatment capacity 

of STA 2 and STA 3/4. With the No Action Alternative, a regional trend towards improvements 

in water quality, quantity, and timing may occur from planned restoration projects in the 

Everglades. Overall, this is anticipated to improve habitat within the project primary and 

secondary affected regions as defined in Chapter 3. The Proposed Action (Alternative 2, Shallow 

FEB) is expected to further increase these improvements. The extent of the enhancements with 

the No Action and Action Alternatives would depend on the manner in, and extent to which, 

the treatment capacity provided by existing and anticipated features is used in the context of 

other regional water management infrastructure and system operations made possible by the 

presence of any additional treatment or storage capacity. 

The Proposed Action is not intended to propose, direct, or otherwise mandate specific changes 

in C&SF project operations identified in existing operations manuals (i.e., Lake Okeechobee 

Regulation Schedule or WCA Regulation Schedule), as determined in the future for restoration-

related purposes.  The effects on listed species discussed below are based on wildlife surveys, 

field observations, literature, reasonable scientific judgment, SFWMM, DMSTA, and SSDM 

results.  
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The USACE is currently preparing a separate biological assessment (BA) in accordance with 

Section 7(c) of the Endangered Species Act comparing the construction and operation of the A-

1 Shallow FEB as described in the applicant’s preferred alternative (Alternative 2) to the existing 

conditions in the affected regions. This BA also provides the USACE’s final effects determination 

for listed species and critical habitat, and will be included as an Appendix in the final EIS. The BA 

evaluated the effects by comparing Alternative 2 to the No Action Alternative (Alternative 1). 

4.8.2.1 American alligator  

The American alligator is found within freshwater and brackish aquatic habitats in South 

Florida. American alligators were not observed on the A-1 project site during the field visits to 

the site, but are commonly found in and on canal banks within the EAA. Although the American 

alligator is not actually threatened or endangered it is listed due to the similarity in appearance 

to the threatened American crocodile. No consultation is required for the alligator. 

4.8.2.2 Eastern indigo snake 

Upland and dry habitats (flatwoods, dry prairies, tropical hardwood hammocks, and coastal 

dunes) are the preferred habitats of eastern indigo snakes (USFWS 1999). While drier, upland 

habitat is limited in the project-affected regions, these species may also forage along the edges 

of freshwater marshes and in agricultural fields and along their banks within the EAA. This 

species also utilizes gopher tortoise burrows, so potential gopher tortoise habitat was 

considered in determining potential effects of the Action Alternatives on the eastern indigo 

snake.  In addition to gopher tortoise burrows, the eastern indigo snakes use natural and man-

made holes and burrows for refugia.  Eastern indigo snakes were found on the project site 

during construction activities for the A-1 Reservoir.  

4.8.2.2.1 No Action 

No direct impact on the eastern indigo snake is expected with the No Action Alternative. The 

site would either remain undisturbed or agricultural activities could resume.  If agricultural 

activities continue on the site, approximately 10,517 acres of wetlands within the A-1 project 

site would remain undisturbed or be utilized for agriculture. The Eastern indigo snakes use 

agricultural fields as habitat and depending on the particular type of agricultural use, these 

areas may provide habitat that support a higher density of snakes found in natural upland 

habitat.  

Indirect impacts could be attributed to soil subsidence.  Wetter conditions are expected in the 

EAA by 2050 because of soil subsistence. Subsidence could therefore cause conditions in the 
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EAA to be less favorable for the eastern indigo snake, which prefers drier, upland habitats. 

However, eastern indigo snakes may still utilize these areas as habitat. 

4.8.2.2.2  Action Alternatives 

Action Alternatives 2, 3, and 4 are anticipated to have a direct impact on the eastern indigo 

snake. Construction of the Action Alternatives would result in the conversion of 10,517 acres of 

wetlands to an above ground impoundment containing either 4 feet of water or 12 feet of 

water.  Disturbed wetlands may be used by eastern indigo snakes, but are not preferred 

habitat. The eastern indigo snakes may forage along the edges of the FEBs or the STA during 

drier periods, but conditions within the impoundments would generally not be suitable because 

these areas would be permanently inundated.  

Construction activities may also result in eastern indigo snakes leaving the area, abandoning 

den sites, and possibly losing foraging and mating opportunities. In addition, construction 

activities associated with the earth-moving equipment may increase the likelihood of Eastern 

indigo snakes being adversely impacted. Heavy machinery, which would be re-contouring 

ground levels, removing and relocating berms, and constructing roads, may unearth eastern 

indigo snakes and cause inadvertent impacts to occur. The applicant would require the 

construction workers to be aware of the eastern indigo snake and its habitat, and be informed 

how to identify the snake if found. The eastern Indigo Snake Construction Precautions would be 

required to be adhered during all construction activities.  

Indirect impacts from the Action Alternatives to the eastern indigo snake could occur with all 

Action Alternatives from increased traffic and post construction activities. Increased traffic 

could increase the likelihood of direct mortality along roads in the area.  The post-construction 

activities associated with the proposed FEBs and the STA that may cause impacts to the eastern 

indigo snake include post-construction maintenance of the roads, levees, pump stations, and 

cells (including vegetation management methods such as mowing, herbicide application, and 

physical removal). In addition, indirect impacts may occur to the eastern indigo snake due to 

the potential inundation of snakes during rehydration of the cells in the event the cells become 

dry after initial flooding. Protective measures alerting the contractor of the potential presence 

of this species and its protected status would also be used during the construction to avoid 

direct takes of the species. Indirect effects from changing the water elevations in downstream 

areas (STA 2, STA 3/4, WCA 2A, and WCA 3A) are not anticipated to cause an unacceptable 

adverse effect to the eastern indigo snake as.  
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4.8.2.3 Audubon’s crested caracara  

The Audubon’s crested caracara nests primarily in cabbage palm trees and forages in vegetated 

areas less than one-foot in height. The USFWS Standard Local Operating Procedures for 

Endangered Species (SLOPES) defines the primary protection zone for this species as 985 feet 

outward from a nesting tree. The secondary zone is 6,600 feet outward from an active nesting 

tree. The project site is located within a USFWS consultation area for the crested caracara; 

however, no juvenile gathering areas are located within these areas. During field surveys, no 

Audubon’s crested caracaras were observed on the project site. In addition, there are no 

cabbage palm trees located on the project site.    

4.8.2.3.1 No Action 

No direct or indirect impacts to caracara are anticipated under the No Action Alternative. 

Caracaras prefer dry and wet prairies with scattered cabbage palms but have adapted well to 

improved pasture (USFWS 2004). Although the existing vegetative communities within the 

project site may provide some foraging habitat for caracara, it is primarily fallow cropland with 

taller, woody vegetation that is not preferred for foraging as the current vegetative coverage is 

greater than 1 foot in height. The vegetative communities would remain as is (no effect) or 

would return to active agriculture (moderately improved foraging habitat). 

4.8.2.3.2  Action Alternatives 

No direct impacts to caracara are anticipated with construction of Alternatives 2, 3, and 4.  The 

exotic vegetation in the wetlands are above 1 foot high and thereby do not provide suitable 

foraging habitat.  The Audubon’s crested caracara generally does not forage in vegetation 

greater than 1 foot in height. 

The project site is located within a USFWS consultation area for the crested caracara but 

outside known juvenile gathering areas. The Species Conservation Guidelines for Crested 

Caracara (USFWS 2004) state that no effect from the project is anticipated on the caracara if 

on-site surveys of suitable habitat within the consultation area do not detect caracara nests. 

The site does not contain palm trees; therefore, the site is not expected to provide suitable 

nesting activity.  No known nest sites are located within 6,600 feet of the project site.   

Indirect impacts from the Action Alternatives to the caracara include an increase in traffic 

volume and changes to downstream habitats. Caracaras frequently prey on wildlife struck by 

vehicles. An increase in traffic would likely increase road kills, thereby increasing the risk of 
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caracaras being struck by vehicles while preying on dead animal carcasses. However, the 

increase in traffic is expected to be minimal. 

There would be no effects to the Audubon’s crested caracara within the STA 2 and STA 3/4 as 

the STAs so not provide suitable foraging habitat.  Alternatives 2, 3, and 4 would improve water 

quality in WCA 2A and WCA-3A by reducing phosphorus loads and concentrations, thereby 

maintaining the existing crested caracara foraging habitat by decreasing the rate of cattail 

expansion and that of other invasive plants. The indirect effect on the caracara would be that 

native wet prairie vegetation used for foraging would remain for a greater period of time.  

The increase in water levels within WCA 2A and WCA 3A are minor.  For alternative 2, WCA 2A 

would experience hydroperiod to extend 17 days longer per year than the No Action 

Alternative, 15-18 day longer for Alternative 3, and no change in Alternative 4.  For WCA 3A, the 

hydroperiod would be 14-30 days shorter per year for Alternatives 2 and 3, and no change to 

the hydroperiod for Alternative 4.  Therefore, access to pray availability would not change in 

the WCAs.   

No changes in the Holey Lands are expected to occur as a result of Alternatives 2 and 3; 

therefore, they would have no effect on the Audubon’s crested caracara.  Construction of 

Alternative 4 (STA) would convert cattail wetland to a canal. Since the wetlands are not foraging 

habitat, the construction of the STA would also have no effect on the caracara.  

4.8.2.4  Everglade snail kite 

The project site, STA 2, STA 3/4, WCA-2A, WCA-3A, and the Holey Land are all within USFWS 

consultation area for the Everglade snail kite. In addition, WCA- 2A and WCA 3A are located 

within designated critical habitat for the Everglade snail kite. Everglade snail kite nesting or 

foraging was not observed on the project site.  

In Florida, Everglade snail kites forage almost exclusively on apple snails that are found in 

freshwater marshes and shallow vegetated littoral zones of lakes. Therefore, this evaluation 

focuses on both potential impacts to the snail kite itself and the apple snail, its most important 

prey item. 

4.8.2.4.1 No Action 

No direct impacts to snail kites, apple snails, or designated snail kite critical habitat would be 

expected with the No Action Alternative. Marsh and scrub wetlands on the project site may be 

converted back to agricultural lands. Although apple snail populations may occur within 
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remnant natural wetlands, ditches, and canals, no apple snail egg casings were observed in the 

surveys on the project site, which indicates it is unlikely that Everglade snail kite currently use 

this area for foraging.  

4.8.2.4.2 Action Alternatives 

The potential for direct impacts to snail kites exists from construction of Alternatives 2, 3, and 

4. With these alternatives, approximately 10,517 acres of freshwater wetlands and waters of 

the United States would be converted to aquatic habitats containing a variety of EAV, SAV, 

and/or FAV plant species. Relatively clear and open marshes and littoral zones with low-profile 

marshes (10 feet or less in depth) are ideal foraging habitat for the Everglade snail kite (USFWS 

1999). Therefore, the construction of the deep FEB would offer the least benefits to the snail 

kite. The wetland systems that would be created as a result of the shallow FEB and the STA 

would provide better habitat for apple snails and the Everglades snail kite. During normal 

operations, the SAV and EAV cells would be operated at target depths of less than 4 feet of 

water, which is suitable foraging habitat for the snail kite.    

Indirect impacts from the Action Alternatives would likely vary by alternative and include 

increased traffic levels as well as changes in hydrology and vegetation in affected regions, 

primarily the WCAs. The three main parameters considered in the evaluation of potential 

indirect impacts with the Action Alternatives are traffic, the cycle and duration of dry-down 

events, and changes in vegetation, each of which are described below.  

Traffic: Increased traffic could result in a higher risk of direct mortality; however, since the snail 

kites do not typically forage along roadways increases in traffic is not expected to cause an 

unacceptable adverse effect. 

Dry Down Events: Apple snails need EAV to thrive. Both apple snail and snail kite population 

success are directly affected by depth and duration of marsh flooding (Johnson et al. 2007). The 

following are the hydrologic parameters/criteria that were considered in evaluating potential 

impacts to snail kites and apple snails: 

• Dry-down periods with a 1- to 2-month period were considered optimal for apple snails, while 

greater than a 2-month dry-down was considered unfavorable; 

• A dry-down period between March and April was considered unfavorable as this time period 

was documented by Darby (1997, 2003) to be a peak in apple snail egg cluster production; 
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• Dry-down events occurring in a 3- to 5-year cycle were considered optimum snail kite habitat; 

and 

• Dry-down events occurring in a 2- to 3-year cycle (slightly drier than optimum) or occurring in 

a 5- to 6-year cycle (slightly wetter than optimum) were considered marginal snail kite habitat. 

Alternatives 2 (Shallow FEB) and Alternative 3 (Deep FEB) are designed to minimize the dry-

down events in the STAs (STA 2 and STA 3/4) so the FEBs would improve conditions for the 

Everglades snail kites utilizing the STAs. Alternative 3 (STA) offers the least amount of benefits 

within STA 2 and STA 3/4 since the intent of the proposed STA would not operate to prevent 

dry-downs events.    

Changes in the water levels within WCA 2A and WCA 3A are minor.  As compared to the No 

Action Alternative, the hydroperiod within WCA 2A would experience wet conditions 17 days 

longer per year with Alternative 2, 15-18 day longer for Alternative 3, and no change in 

Alternative 4.  Alternatives 2 and 3 would benefit the Everglades snail kite, while Alternative 4 

would not cause any additional impacts. For WCA 3A, the hydroperiod would be 14-30 days 

shorter per year for Alternatives 2 and 3, and no change to the hydroperiod for Alternative 4.  

Therefore, Alternatives 2 and 3 (the FEB alternatives) would reduce the available foraging areas 

slightly while Alternative 4 would have no change.  

Vegetation: Because the Action Alternatives would decreases phosphorus loads and 

concentrations within the WCAs, all of the alternatives would not contribute to the cattail 

expansion within the WCAs.  By meeting the water quality criteria for phosphorus in the EPA, 

improvements to the Everglades snail kite foraging habitat are anticipated.  Everglade snail 

kites forage by either still-hunting from a perch or by flying above the water surface and visually 

locating prey. Relatively clear and open marshes and littoral zones with low profile marshes (3 

meters or less in depth) and shallow open water are ideal foraging habitat for the Everglade 

snail kite (USFWS 1999). Increased levels of phosphorus in Lake Okeechobee and the Everglades 

have resulted in dense stands of emergent invasive vegetation that has replaced the foraging 

habitat for the Everglade snail kite.  A decrease in cattail coverage is considered beneficial to 

the Everglade snail kite and its designated critical habitat.  

4.8.2.5 Wood Stork 

Wood stork foraging and nesting habitat occurs on the project site, STAs 2 and 3/4, and WCAs 

2A and 3A.  Wood storks were observed on the project site. 
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4.8.2.5.1 No Action 

Direct impacts from the No Action Alternative include decreasing the amount of preferred 

aquatic foraging habitat for wood storks from the conversion of 10,517 acres of freshwater 

wetlands to active agriculture. Atypical sod and sugar cane fields would still provide foraging 

habitat, but would be of a lower quality than the freshwater marsh and wetland scrub habitat 

that exists there currently. 

Indirect impacts are not anticipated under the No Action Alternative.  STA 2 and 3/4 are 

intended to be operated under their current operational plans and discharges into WCA 2A and 

WCA 3A would continue.   

4.8.2.5.2 Action Alternatives 

Anticipated direct impacts from construction of the shallow FEB and STA would likely increase 

the preferred aquatic foraging habitat available to the wood stork from the conversion of 

10,517 acres of low quality wetlands to flooded cells with EAV and SAV, which may include 

areas over open water and appropriate water depths for foraging. This conversion would result 

in beneficial effects for wood storks by replacing lower-quality foraging habitat with higher 

quality shallow, inundated wetlands. Existing agricultural canals and ponds within the project 

site would be filled to create wetland habitat, but deeper canals (conveyance and collector 

canals) would continue to be in use and available to the wood stork. The construction of the 

deep FEB would not provide wood stork foraging habitat as the 12-foot water depths are too 

deep to support foraging.  

Indirect impacts from the Action Alternatives would likely occur and would include impacts 

associated with changes to hydrology and vegetation in affected regions from altered 

hydroperiods and phosphorus levels. Overall regional improvements to foraging and nesting 

habitat, as a result of improved vegetative communities and fish and wildlife habitat are 

anticipated. However, effects within the STAs may vary for the Action Alternatives. 

The FEB alternatives (Alternatives 2 and 3) would reduce the frequency of dry-downs within 

STA2 and STA 3/4.  Therefore, the FEBs would improve wood stork foraging habitat within the 

STAs.  Alternative 4 (STA) would not operate to reduce the potential for dry-downs within the 

existing STAs; therefore, Alternative 4 would have no effect on the wood stork foraging habitat 

within STAs 2 and 3/4.   

An overall anticipated regional trend toward restored water quality is expected to improve 

vegetative communities, water quality, and fish and wildlife habitat in WCA 2A and WCA 3A. It 
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is anticipated that this improvement would likewise enhance wood stork foraging habitat and 

access to prey items in these areas. Wood storks typically forage in water depths 18 inches or 

shallower. The Action Alternatives would not change the average high and low water levels 

during the wet or dry seasons to be either deeper or shallower than 18 inches compared to 

existing conditions.  

4.8.2.6 Florida panther 

Panther telemetry data from 1981 to 2005 show panthers in the EAA, including areas directly 

adjacent to the project site and in WCA 3A (USFWS 2006).  Figure 3-14 describes Panther 

telemetry data from 1997 through 2006 (URS 2007c) while Figure 3-15 indicates recent 

occurrences in the area (FWS database).  Panthers may hunt on the project site, but it is 

unlikely that they would use these areas for any extended length of time because of the lack of 

suitable long-term panther habitat (URS 2007). Panthers were not observed on the project site 

during the field surveys.  

4.8.2.6.1 No Action 

No anticipated direct impacts in the form of mortality, injury, or loss of habitat to the Florida 

panther would occur with active agriculture resuming on the project site because the project 

site is not considered preferred habitat for the Florida panther. Although panthers may traverse 

through the project site, they are not expected to use these areas for an extended period 

because of a lack of suitable, long-term habitat. Conversion of wetlands to active agriculture 

would reduce suitable habitat for feral hogs and white-tailed deer, two prey items for the 

panther. Although this habitat is not ideal for panther foraging, this conversion would decrease 

the hunting ability of the panther within the A-1 project site and would result in an indirect 

effect through decreased prey availability. 

Indirect impacts are anticipated as a result of loss of habitat for prey items as well as a 

cumulative loss of ranging, resting, and foraging habitat in the EAA as a result of other CERP and 

Environmental Restoration projects in the EAA. The cumulative effect of other large scale 

projects in the EAA and surrounding areas—including construction of reservoirs, STAs, and 

widening of canals—may force the panther to cross greater distances through portions of the 

EAA. The effects also may result in a loss of potential ranging, resting, and foraging habitat with 

the conversion of wetland, agricultural, or other terrestrial areas within the EAA to aquatic 

reservoirs. However, improved habitat conditions in the WCAs and areas south of the EAA are 

expected to result from these projects as well, which may enhance panther’s preferred habitat 

and increase prey densities in the WCAs.  
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4.8.2.6.2 Action Alternatives 

Direct impacts to panthers from the construction of Alternatives 2, 3, and 4 would likely occur 

from conversion of 10,517 acres of freshwater wetlands to deeper water wetland areas with 

EAV and SAV, thereby reducing potential ranging, resting, and foraging habitat on the A-1 

project site. In addition to becoming permanently inundated, the build-out areas would not be 

as accessible to the Florida panther because of the network of canals and ditches, leading 

panthers to travel longer distances to cross these portions of the EAA. Nevertheless, panthers 

would still be able to traverse through these lands or use them for resting after they are 

converted to the shallow FEB or STA, but would not be able to utilize the land if they are 

converted to the deep FEB. All Action Alternatives would reduce potential habitat for feral hogs 

and white-tailed deer in on the project site, two prey items for the panther. Although this 

habitat is not ideal for panther foraging, the conversion could decrease the hunting ability of 

the panther, resulting in an indirect impact similar to the No Action Alternative. In addition, 

construction of the build-out areas would contribute to the cumulative effect of other CERP and 

large-scale environmental restoration projects, causing panthers to travel longer distances 

through portions of the EAA. 

Indirect impacts on panthers include increased traffic levels, increased noise disturbance and 

reduction in value of panther habitat adjacent to the project due to habitat fragmentation. In 

past years, several road kills have occurred on CR 835/833 as a result of vehicles entering in and 

off the project boundaries. However, the project construction would result in increased traffic 

consisting of heavy equipment and employee vehicles. All vehicles would be required to obey 

posted speed limits for off road and for improved road travel. Impacts associated with 

construction traffic would be localized due to construction occurring in phases such that 

panthers can avoid the areas that are under construction. Additionally, all entrances would be 

secured with gates to control access. Noise levels would also be localized as the different 

phases are under construction. 

With Alternatives B, C, and D, slight changes to the hydrological conditions in WCA-2A and WCA 

3A are anticipated, but these changes are not anticipated to impact the Florida panther. 

Indirect impacts are also not anticipated in the Holey Lands.  

4.8.3 STATE LISTED THREATENED OR ENDANGERED SPECIES 

4.8.3.1 No Action Alternative 

The current site conditions do not support habitat for the Gopher tortoise or the Florida mouse 

as these species prefer a dry, xeric upland habitats.  The agricultural fields may currently 
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provide nesting habitat for the burrowing owl as they nest in agricultural areas.  There would be 

no change to any state listed threatened or endangered species on the project site under the 

No Action Alternative.  

4.8.3.2 Action Alternatives 

The Shallow FEB and STA alternative would improve foraging and nesting habitat for the state 

listed wading birds as the Shallow FEB and STA would provide foraging and nesting habitat.  The 

Deep FEB would not provide foraging or nesting habitat as water levels are too deep.  All of the 

Action Alternatives would provide foraging habitat for the black skimmer; however the Shallow 

FEB and the STA alternative may also provide areas of nesting.  The levees in all of the Action 

Alternatives would provide nesting habitat for the burrowing owl as they nest in the ground in 

areas with little understory vegetation.  Each of the Action Alternatives would not provide 

habitat for the Gopher tortoise, gopher frog, and the Florida mouse, as site conditions would be 

too wet.     

4.8.4 MIGRATORY BIRDS 

Migratory birds have been sighted within the A-1 project site, in particular black-necked stilts 

(Himantopus mexicanus) and burrowing owls (Athene cunicularia floridana).  The black-necked 

stilts have nested within the area.  In the event that conditions become favorable for nesting, 

the Avian Protection Plan for Black-necked Stilts and Burrowing Owls Nesting in the Everglades 

Agricultural Area Stormwater Treatment Areas  will be implemented (SFWMD 2008). 

4.9 CULTURAL, HISTORIC AND ARCHEOLOGICAL RESOURCES 

Adverse effects to cultural resources include altering, directly or indirectly, and characteristics 

of a historic property eligible for inclusion in the National Register of Historic Places.  Examples 

of adverse effects are physical damage, destruction, or alteration of a property and change in 

the character of the property’s use or of physical features within the property’s settings that 

contribute to its historic significance.   

4.9.1 NO ACTION ALTERNATIVE 

4.9.1.1 Project site 

There would be no impacts to cultural, historic, and archeological resources with the No Action 

Alternative.    
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4.9.2 ACTION ALTERNATIVES 

4.9.2.1 Project site 

Construction and operation of the action alterative (Shallow FEB, Deep FEB, and STA) would 

have no effect on cultural resources on the A-1 project site. The property has been heavily 

impacted by long term agricultural practices and road and canal construction, resulting in a 

highly disturbed landscape.  The A-1 site has been the subject of multiple investigations to 

determine the presence of cultural, historical and archeological resources.  In 2006, the State 

Historic Preservation Officer determined that the site was no longer eligible for listing on the 

National Register of Historic Places The most recent Phase I archeological survey was conducted 

in July 2012 by the State Bureau of Archaeological Research (BAR), on behalf of the District and 

the Corps.   No NHRP eligible sites were found in the project area. The survey conclusions 

recommended no further archaeological work at the A-1 property at this time. (A Cultural 

Resource Assessment Survey of the EAA A-1 Property, Palm Beach County, Florida, Bureau of 

Archeological Research, Division of Historical Resources, Department of State, State of Florida, 

September 2012).  

4.9.2.2 STA 2, STA 3/4, WCA 2A and WCA 3A 

There would be no effects to cultural resources within the STA 2, 3/4 or Water Conservation 

Areas 2A and 3A.  The resulting changes to inflows into the WCAs are within the natural, 

historical variation of water depths and durations for these areas.  

The creation of a conveyance features associated with Alternative 4 (STA) which would convey 

STA outflows to the L-5 canal for distribution to WCA 2A and 3A would require impacts to 

wetland areas within the Holy Land WMA.  A Phase I cultural resource survey would need to be 

conducted prior to construction for areas to be impacted to determine whether there are any 

eligible sites for inclusion in the National Register of Historic Places.  

4.10 TRIBAL RIGHTS 

The Seminole Tribe has surface water entitlement rights pursuant to the 1987 Water Rights 

Compact (Compact) between the Seminole Tribe of Florida, the State of Florida, and the 

SFWMD (Pub. L. No. 100-228, 101 Stat. 1566 and Chapter 87-292 Laws of Florida as codified in 

Section 285.165, F.S.). According to the Compact, the surface water entitlement for the Big 

Cypress Reservation is based on the percentage of water available within the South Hendry 

County / L-28 Gap Water Use Basin as the lands of the Reservation are proportional to the total 

land acreage within the identified Basin. 
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The Entitlement Technical Report established a quantity of 47,000 acre-feet/year (65 cubic feet 

per second) as the surface water entitlement amount for the Seminole Tribe of Florida’s Big 

Cypress Reservation. This quantity of water was required to be delivered in 12 equal monthly 

amounts of 3,917 acre-feet (Final Order 1998). The Compact requires that the SFWMD 

authorize use of the surface water entitlement through Work Plans. Prior to delivery of the 

surface water entitlement the Seminole Tribe must substantiate its demands through the Work 

Plans. Historically, surface water deliveries to the Seminole Tribe’s Big Cypress Reservation have 

been met, including deliveries during declared droughts in accordance with the SFWMD water 

supply restrictions. 

The entitlement volume is to be delivered primarily from the original entitlement source, the 

North and West Feeder Canal. When these volumes are insufficient, the Tribe relies on the 

secondary supply source, the G-409 pump station. Sources of water to G-409 include Lake 

Okeechobee, STA 3/4, STA-5/6, and Rotenberger Wildlife Management Area. The Action 

Alternatives will not change the existing operational plan for the G-409 pump station, and 

therefore, the Action Alternatives will have no impact on water supply for the Seminole Tribe of 

Florida’s Big Cypress Reservation.  

During the regional modeling for this EIS, SFWMD incorporated the delivery of surface water 

entitlement volumes that are consistent with the most current Work Plan. As shown in the 

Figure 4-53 below, the annual average irrigation supplies (and sources) and shortages for the 

Seminole Tribe’s Big Cypress Reservation for all three Action Alternatives are equivalent to the 

No Action Alternative. For all Alternatives, approximately 17,000 acre-feet of water is provided 

by Lake Okeechobee, 6,000 acre-feet is from Rotenberger Wildlife Management Area, and 

3,000 acre-feet originates from local sources (e.g. East/West Feeder Canal S-190). All 

Alternative simulations are not able to deliver approximately 7 percent (2,000 acre-feet) of the 

total demand for supplemental irrigation water. 
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Figure 4-53 Average Annual Irrigation Supplies for Big Cypress Reservation 

 
 

4.11 RECREATIONAL RESOURCES 

4.11.1  NO ACTION ALTERNATIVE 

There would be no changes to recreational resources as a result of the No Action Alternative.   

Currently there is no authorized recreational use occurring on the A-1 site.  It is possible that 

the SFWMD could issue new leases for agricultural use of these lands, which would result in 

future active production of sugar cane and other crops, limiting any recreational use on the site.  

4.11.2  ACTION ALTERNATIVES 

An FEB is a unique feature with a specific project purpose and function as described in Chapter 

2.  To date the South Florida Water Management District has not constructed nor operated a 

Shallow or Deep FEB.  As a result, immediately following completion of construction, the 

project would enter an initial flooding and optimization period.  During this period, various 
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operation and management approaches would be evaluated in an attempt to maximize the 

project’s ability to achieve its intended purposes.  Until the initial flooding and optimization 

period is completed, explicit recreation for each of the action alternatives has not been defined 

and may be limited.  Ultimately, the recreational opportunities afforded would need to be 

consistent with the project purpose and the project’s operational plan; however, the intent is 

to offer the maximum amount of recreational opportunities that are determined to be 

consistent with the project purpose.  There are  several factors that need to be considered in 

deciding which activities may be allowed, such as how would recreational activities affect water 

quality and the health and function of the vegetation community structure and how would 

water depths vary over time and how would these varying water levels affect recreation. 

4.11.2.1 Project site 

Alternative 2 (Shallow FEB) and Alternative 3 (Deep FEB) 

As discussed above, once the Shallow or Deep FEB is constructed there would be a flooding and 

optimization period.  In this time period no recreational activities would be allowed.  Once the 

flooding and optimization phase is complete, a recreational plan for the project would be 

developed and additional recreational opportunities would be provided in the area.  Additional 

opportunities for wildlife viewing, such as wading birds, would be possible.   

Alternative 4 (STA) 

Under the STA alternative, recreational activities would be consistent with recreational 

opportunities allowed in the other existing STAs (e.g., hiking, biking, wildlife viewing, hunting, 

fishing). Wildlife viewing opportunities would increase if the STA alternative were 

implemented.  Many waterfowl and wading birds take advantage of other STAs in the region for 

nesting and foraging. 

4.11.2.2 STA 2, STA 3/4, WCA 2A and WCA 3A  

None of the action alternatives would have direct effects on existing recreational opportunities 

within STA 2, STA 3/4, and WCA-2A and WCA-3A.  

Indirect effects associated with the Action Alternatives include the potential for temporary 

disturbance to recreational users in STA 2 and STA 3/4 while the construction of the project is 

ongoing.  These disturbance effects would be limited to the adjacent portions of the STA and 

the WMAs, and would cease when construction is completed.  In addition, modeling results 

establish that changes in flows and stages within WCA 2A and WCA 3A are very limited, and it is 
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unlikely that these changes are of a sufficient magnitude or duration to adversely influence 

water related recreation in those areas.  

4.11.2.3 Holey Land Wildlife Management Area 

Effects to the Holy Land could occur due to construction of a discharge canal adjacent to the 

existing STA 3/4 Cells 3A and 3B from the STA alternative to the L-5 canal.  These direct impacts 

to the Holy Land could cause temporary disturbance to recreational users while construction is 

ongoing.   

4.12 AESTHETICS 

4.12.1 NO ACTION ALTERNATIVE 

The existing aesthetic character of the A-1 project site is similar to the EAA as a whole, as 

described in Section 3.12. The landscape is flat and has a predominantly uniform and organized 

appearance. The prior construction activities on the site have created differences in site 

conditions in various areas on the project site.  Areas that have been scraped down exhibit 

natural aesthetics with functioning wetland systems, while areas that have stockpiles of rock, 

gravel, and much offer poor aesthetics for the area.  Other low quality aesthetic areas of the 

site contain wetlands dominated by exotic plant species.  Under the No Action Alternative 

(Alternative 1), the aesthetics would be converting those various areas to agricultural lands if 

the site would resume agricultural activities.  

4.12.2 ACTION ALTERNATIVES 

Action Alternatives 2, 3, and 4 would result in construction and operation of new 

impoundments that would cover approximately 10,517 acres that would be inundated on a 

permanent basis. This long-term operating condition would change the visual character of the 

landscape in the immediate vicinity of the proposed project. This direct effect at and near the 

project site would be the primary aesthetic impact of the proposed project. 

Based on the nature of the sources of change, potential aesthetic effects from the Action 

Alternatives would be the same. Any of the Action Alternatives would involve an initial period 

when construction would be evident to people within viewing range of the project sites. Views 

of construction equipment, dust plumes, exposed excavations, and partially completed culverts 

and other structures would be visible to residents and workers who pass near the construction 

sites in the course of their regular activities, and to motorists traveling on roads adjacent to the 

project sites. These views would be temporary in nature. Once the project is in operation, the 
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long-term appearance of the project site would consist of expansive open water areas bordered 

by a variety of constructed features, including levees; roads along the tops of the levees; and 

water control structures, culverts, and pump stations spaced at varying intervals. The local 

landscape would retain the uniform and organized character that currently exists, while the 

current mix of marsh and vegetated areas would be replaced by open water. Although the 

future condition with the project would result in less overall visual diversity, the presence of 

additional water area would likely be perceived as a positive change or of more visual interest 

when compared with the current condition (Hettinger 2005, as cited in URS 2007a,b). On 

balance, the long-term aesthetic change resulting from the project would not be a significant 

adverse impact. 

4.13 FLOOD PROTECTION 

4.13.1 NO ACTION ALTERNATIVE 

Under the No Action Alternative the existing level of flood protection would be maintained as it 

currently is today with no impacts to the project site, STA 2, STA 3/4, WCA 2A, WCA 3A or Holey 

Land.   

4.13.2 ACTION ALTERNATIVES 

4.13.2.1 Project Site 

None of the Action Alternatives are expected to impact the existing level of flood protection 

within the Central and Southern Florida (C&SF) System. 

Both the shallow FEB and the STA alternatives are a closed system with the only hydraulic 

inputs being water delivered by pumps or direct rainfall.  Based on Design Criteria 

Memorandum one (DCM-1), and a Levee Breach Analysis conducted for the shallow FEB, the 

shallow FEB alternative has been designated a low hazard potential classification.  Inundation 

mapping performed during the analysis has shown at maximum water level a levee breach 

would not reach the travel lanes of U.S. 27 or overtop the north STA 3/4 levee; therefore, there 

is no impact to the existing level of flood protection service.  Since the levee height and 

maximum water depths for the STA alternative are similar to the shallow FEB, no flood 

protection impacts are anticipated with the STA alternative.  A potential for damage exists for 

adjacent private property to the north and west of the project site.  

The deep FEB alternative is classified as a high hazard potential based on the criteria outlined in 

DCM-1.  A seepage cutoff wall would be required within the perimeter embankment as well as 
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a perimeter seepage canal to reduce and capture seepage from the deep FEB.  In the event of a 

levee breach additional conveyance would be required on the west side of U.S. 27 to allow for 

flood waters to get away and not impact the travel lanes or overtop STA 3/4.  Adjacent private 

agriculture property would experience damage to the north and west of the project site if a 

breach or overtopping of the deep FEB levees were to occur. 

4.13.2.2 STAs 2 and 3/4, WCAs 2A and 3A, and Holey Land Wildlife 
Management Area 

No impacts to the existing level of flood protection in STAs 2 and 3/4, WCAs 2A and 3A, and 

Holey Land would be expected with the Action Alternatives. 

4.14 HAZARDOUS AND TOXIC WASTE 

4.14.1 NO ACTION ALTERNATIVE 

The current land use within the A-1 project site is inactive agricultural lands. Under the No 

Action Alternative, the land use would remain primarily fallow agricultural lands; however, 

agricultural activities may become active. There would be the potential for release of 

petroleum or agricultural chemicals in these areas with active agricultural land use.  

4.14.2 ACTION ALTERNATIVES 

Current areas of known contamination are described in Chapter 3 of this document. All Action 

Alternatives would avoid the lands where known contamination exists and exclude those lands 

from the project footprint.  In particular, the footprint of the proposed shallow FEB, deep FEB 

or STA has been altered such that potential risk of negative impacts to foraging wading birds 

and other avian species feeding within inundated Woerner Farm 3 soils has been minimized.  

The Woerner Farm 3 lands would primarily be left undisturbed as a buffer between the project 

and the agricultural lands to the north. 

The Action Alternatives would include the use of heavy equipment for construction of the 

proposed project and associated structures. Operation of this equipment may result in the 

release of petroleum products, such as fuel and hydraulic fluid. Fueling areas may experience 

spills when equipment and tanks are filled or possible spills from fuel tank leaks. The use of 

equipment could result in the release of hazardous and toxic materials or waste into the project 

area. However, Best Management Practices (BMP) would be implemented during construction 

to reduce the risk of release of hazardous or toxic materials or waste. 
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4.15 CLIMATE  

Implementation of the No Action and the Action Alternatives would have no effect on the 

climate in South Florida. 

4.16 COSTS 

No Action and Action Alternatives 

For the purposes of this EIS, cost estimates for each alternative are a rough order of magnitude 

based on the primary components that comprise each alternative.  Therefore costs are 

confined to the build alternatives themselves for the project footprint.  Since no construction is 

anticipated downstream in STA 2 and STA 3/4 or in WCA 2A and WCA 3A with any of the 

alternatives, a cost analysis is not applicable in these areas.  

The cost estimate for each alternative is based on the alternative description of major 

components as outlined in Chapter 2, Section 2.4 Description of Alternatives.  There is a certain 

amount of sunk costs (costs already incurred) within each alternative associated with the 

previous construction from the EAA A-1 Reservoir.  These are defined as sunk costs for the land 

and initial earthwork that was conducted.  Table 4-15 contains each of the Alternatives listing 

total cost, sunk costs and estimated new construction costs. Of the alternatives (2, 3 and 4) that 

are projected to meet the WQBEL at both STA 2 and STA 3/4), Alternative 2 is the least 

expensive.  

The difference in cost between the Shallow and Deep FEBs results from the needed additional 

excavation for the Deep FEB for an inflow pump station and fill material for larger levees, as 

well as the seepage cutoff wall and additional protection features needed for flood protection 

(see also Section 4.13.2.1).  The STA would require additional levees to separate the EAV and 

SAV cells; as well as a new discharge canal within Holey Land.  

Table 4-15. Estimated Costs of All Alternatives 

Alternative Total Cost Sunk Cost 
Estimated 

Construction Costs 

1 - No Action $180,000,000 $180,000,000 $0 

2 - Shallow FEB $240,000,000 $180,000,000 $60,000,000 

3 - Deep FEB $773,000,000 $280,000,000 $493,000,000 

4 - STA $468,000,000 $180,000,000 $288,000,000 
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4.17 ENVIRONMENTAL JUSTICE 

In accordance with Executive Order 12898, the Federal government is required to review the 

effects of their programs and action on minorities and low income communities.  This is 

accomplished by identifying and addressing, as appropriate, disproportionately high and 

adverse human health or environmental effects of its programs, policies, and activities on 

minority populations and low-income populations.  The following potential environmental 

justice issues have been identified for a water storage facility in the EAA: 

 Displacement of minority or low income inhabitants of land within the footprints of land 

purchases required for each of the project alternatives. 

 Change in conveyance of water required by the alternatives causing flooding or related 

issues that would disproportionately impact minority groups or low income class groups. 

 Loss of jobs for low income and minority workers as a result of acquiring agricultural 

land for the construction of the project. 

The Action Alternatives would have no disproportionately high and adverse human health or 

environmental effects on minority or low income populations.  The Action Alternatives offer an 

opportunity to benefit these communities.  By judicious selection of possible locations for the 

proposed project, displacement of minority or low-income inhabitants has been avoided.  In 

addition, land that has historically been used for agriculture, but now has limited agricultural 

value, would be used for the proposed project on the A-1 project site.  It should also be noted 

that the proposed project is expected to contribute to water quality improvements in the EPA.  

Recreational benefits are also being considered as a potential use for each of the Action 

Alternatives.  Socioeconomic development activities resulting from construction of the project 

should include but are not limited to construction symposiums, contract opportunity assistance 

for small business involvement and job cross training for local residents. These all act to make 

the area more attractive to visitors and in turn, may provide jobs and subsistence for low 

income and minority populations of the area. 

4.18 NATURAL OR DEPLETABLE RESOURCES 

4.18.1 NO ACTION 

The No Action Alternative is anticipated to have an increase in the generation of agricultural or 

mineral resources.  The A-1 project site could be utilized for agricultural use or rock mining.  



Chapter 4  Environmental Effects 

 
 

A-1 Flow Equalization Basin 4-100 February 2013 
Draft Environmental Impact Statement 

 

4.18.2 ACTION ALTERNATIVES 

There are rock mining and/or agricultural resources that would be unavailable for exploitation 

as a result of construction of the Action Alternatives.  Limestone and/or rock material is a 

common available mineral in the region.  The impact of the proposed project upon rock mining 

or agricultural resources is very minor.  No other significant vegetable or mineral resource is 

known to exist. 

4.19 CUMULATIVE IMPACTS 

Section 1508.7 of the CEQ regulations defines a cumulative impact as:  

“the impact on the environment which results from the incremental impact of the action when 

added to other past, present, and reasonably foreseeable future actions regardless of what 

agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impacts 

can result from individually minor but collectively significant actions taking place over a period 

of time.” 

Many restoration programs would affect the northern and southern Everglades in the future. 

These projects focus on restoration of natural hydrology and improved water quality in the 

project-affected environment, as well as in other physiographic regions within the study area. 

Cumulatively, these restoration efforts would provide substantial improvements in water 

quality, water deliveries, and timing of these deliveries. It should be noted that additional 

projects would be needed to meet the State’s overall water quality goal for the Eastern and 

Western Flowpaths, as described in Section 1.3.1.3. Among the specific ecological benefits from 

these future projects, freshwater releases to the Northern Estuaries would assist to normalize 

salinity and dissolved oxygen and reduce turbidity and nitrification. Furthermore, STAs, storage 

reservoirs, and ASR wells are anticipated to improve the quality of water in the region (WCAs, 

estuaries, and C-51 East Basin). Finally, implementation of BMPs to treat agricultural runoff 

prior to discharge would reduce phosphorus levels in EAA waters. 

4.19.1 COMPREHENSIVE EVERGLADES RESTORATION PLAN (CERP) 

Described as the world's largest ecosystem restoration effort, CERP includes more than 60 

major components. CERP is a regional system of water resource projects aligned to allow for 

restoration of the Everglades while providing for other water-related needs of the region. The 

major components are surface water storage reservoirs, water preserve areas, and 

management of Lake Okeechobee as an ecological resource. Other major components include 

underground water storage, treatment wetlands, improved water deliveries to the Everglades, 
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removal of barriers to sheet flow, storage of water in existing worries, re-use of wastewater, 

pilot projects, improved water conservation, and additional feasibility studies. The many water 

storage and conveyance modifications envisioned per the CERP are intended to enhance the 

ability to improve the quantity, quality, timing, and distribution of deliveries by capturing water 

that is presently discharged to tide in excessive quantities and delivering that water to/through 

the remaining Everglades. More information can be found at the CERP Web site 

(http://www.evergladesplan.org/). 

4.19.2 EXPEDITED PROJECTS (ACCELER8) 

The Acceler8 Program was initiated by the state to accelerate the construction and operation of 

critical CERP projects such that restoration benefits to Everglades might be realized at a faster 

pace than might otherwise be possible given potential limitations on federal resources. The 

Acceler8 projects initially consisted of eight projects which were accelerated by funding, design 

and construction for Everglades restoration. The SFWMD expanded the initial eight projects to 

support a number of other restoration and water quality initiatives underway in both the 

Northern and Southern reaches of South Florida's interconnected ecosystem. Although the 

Acceler8 program is no longer active, the “expedited” projects are listed below by region.  

Northern Everglades 
• Lakeside Ranch STA 
• Taylor Creek Reservoir 
• Permanent Forward Pumps 
• Brady Ranch STA 
• C-44 (St. Lucie Canal) Reservoir / STA 
• C-43 (Caloosahatchee River) West Reservoir 
• C-43 Water Quality Treatment/Testing Facility 
• Lemkin Creek Water Quality Treatment Facility 
• Spanish Creek Four Corners 

Southern Everglades 
• L-8 Reservoir 
• EAA Reservoir Phase A-1 
• EAA STAs 
• Acme Basin B Discharge 
• Fran Reich Preserve (Site 1) 
• Broward County Water Preserve Area (WPA) Projects 
• Picayune Strand Restoration 
• Biscayne Bay Coastal Wetlands - Phase 1 
• C-111 Spreader Canal – Phase 1 

http://www.evergladesplan.org/
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4.19.3 BEST MANAGEMENT PRACTICES (BMPS) 

The objective of the State of Florida’s phosphorus control program is to combine point source, 

basin-level, and regional solutions in a system-wide approach to ensure that all waters 

discharged to the EPA achieve final water quality goals (Rule 62-302.540 FAC). In addition to the 

STAs, significant reductions in phosphorus loads have been achieved through use of agricultural 

BMPs within the adjacent EAA. Through WY 2011, the EAA BMPs have removed over 2,411 

metric tons of phosphorus from farm runoff (SFWMD 2011). Additional background information 

can be found in the annual South Florida Environmental Reports (SFWMD 2011). 

4.19.4 LAKE OKEECHOBEE AND ESTUARY RECOVERY (LOER) PLAN 

The Lake Okeechobee and Estuary Recovery (LOER) Plan would address water resource needs 

and the ecological health of Lake Okeechobee and of the Northern Estuaries. It is meant to fast-

track capital projects by using state funds and incorporates construction projects, studies, and 

policy changes. The construction components include reservoirs, STAs, and re-routing water 

flows. The combined storage and phosphorus reduction benefits are estimated at 48,000 acre-

feet and 65 to 75 metric tons. Some of the other components include establishing total 

maximum daily load (TMDL) for Lake Okeechobee tributaries, implementing mandatory 

fertilizer BMPs for agriculture and urban use, establishing revised ERP criteria for new 

development in the Lake Okeechobee and Estuaries Watershed Basins, and, as discussed in the 

next paragraph, revisions to the Lake Okeechobee Regulation Schedule. For more information 

on LOER, visit the following Web site: 

https://my.sfwmd.gov/portal/page/portal/common/newsr/lonew/final_lake_o_plan.pdf 

4.19.5  LAKE OKEECHOBEE REGULATION SCHEDULE STUDY (LORSS) 

The Lake Okeechobee Regulation Schedule Study (LORSS) is the current regulation schedule for 

Lake Okeechobee. LORSS is the re-evaluation of the prior operating schedule, Water Supply and 

Environment.  In 2005, the LORSS was initiated to address the continued deterioration of Lake 

Okeechobee’s littoral marsh and both the Caloosahatchee and St. Lucie estuaries, and well as 

provided operational flexibility to handle extreme wet weather conditions resulting in high lake 

levels.   LORSS depends on STAs and storage reservoirs associated with the other restoration 

projects for water conveyance, storage, and treatment. The full benefit of the LORSS would 

occur only with implementation of STAs, reservoirs, and canal conveyance projects associated 

with Acceler8 and CERP projects.  

 

https://my.sfwmd.gov/portal/page/portal/common/newsr/lonew/final_lake_o_plan.pdf
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4.19.6  NORTHERN EVERGLADES AND ESTUARIES PROTECTION PROGRAM  

The Northern Everglades and Estuaries Protection Program (NEEPP)  (Section 373.4595, Florida 

Statutes, 2007) expanded the Lake Okeechobee Protection Act in Section 373.4595, Florida 

Statutes (2000) to include protection of the St. Lucie and Caloosahatchee River watersheds. It 

was developed in response to legislative findings that the Lake Okeechobee, Caloosahatchee 

River, and St. Lucie River watersheds are critical water resources of the state that have been, 

and are continuing to be, adversely affected from changes to hydrology and water quality. The 

NEEPP covers the Lake Okeechobee Watershed and the watersheds of the St. Lucie and 

Caloosahatchee Estuaries. The primary intent of the NEEPP is: “to protect and restore surface 

water resources and achieve and maintain compliance with water quality standards in the Lake 

Okeechobee Watershed, the Caloosahatchee River Watershed, and the St. Lucie River 

Watershed, and downstream receiving waters, through the phased comprehensive, and 

innovative protection program…which includes long-term solutions based upon the total 

maximum daily loads established in accordance with s.403.067” [373.4595(1)(l), F.S.].” The 

NEEPP includes a phased approach to provide progressive water quality and quantity 

improvements to benefit Lake Okeechobee and downstream estuaries by implementing 

agricultural management practices, constructing treatment wetlands for water flowing into 

Lake Okeechobee, implementing innovative nutrient control technologies to remove 

phosphorus, and creating water storage north of Lake Okeechobee through a combination of 

above ground reservoirs, underground reservoirs, and alternative water storage projects.  

Additional information can be found at: 

http://www.sfwmd.gov/portal/page/portal/xweb%20protecting%20and%20restoring/other%2

0everglades 

4.19.7  PROPOSED U.S. SUGAR CORPORATION LAND ACQUISITION 

The proposed U.S. Sugar Corporation Land Acquisition involves the purchase of approximately 

26,800 acres south of Lake Okeechobee.  Although the original goal was to purchase 187,000 

acres of land, the SFWMD maintains the option to acquire 153,200 acres of additional lands if 

future economic conditions allow.  The purpose of the purchase is to acquire agricultural land 

on which to build a highly engineered network of managed storage and treatment intended to 

better manage the timing and quality of water delivered to the Everglades. The suite of projects 

is referred to as the River of Grass project.   

 

http://www.sfwmd.gov/portal/page/portal/xweb%20protecting%20and%20restoring/other%20everglades
http://www.sfwmd.gov/portal/page/portal/xweb%20protecting%20and%20restoring/other%20everglades
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4.19.8 CENTRAL EVERGLADES PLANNING PROJECT 

The goal of Central Everglades Planning Project (CEPP) is to implement a suite of restoration 

projects in the central Everglades to prepare for congressional authorization, as part of the 

Comprehensive Everglades Restoration Plan (CERP). CEPP would evaluate and develop 

incremental project components that focus restoration on more natural flows into and through 

the central and southern Everglades.  This would be accomplished by re-establishing the 

hydroperiods and hydropatterns that characterize the River of Grass project by (1) increasing 

storage, treatment, and conveyance of water south of Lake Okeechobee, (2) removing and/or 

plugging canals and levees within the central Everglades, and (3) retaining water within 

Everglades National Park and protect urban and agricultural areas to the east from flooding,   

Implementation of CEPP would allow more water to be directed south to the central 

Everglades, Everglades National Park and Florida Bay while protecting coastal estuaries projects 

on land already in public ownership.  For more information on CEPP, visit the website:  

http://evergladesplan.org/pm/projects/proj_51_cepp.aspx 

4.20 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OFRESOURCES 

Under NEPA guidelines, the EIS analysis includes a discussion on irreversible and irretrievable 

commitment of resources as it pertains to the Action Alternatives. An irreversible commitment 

of resources refers to effects to the resources that cannot be reversed or that would not be 

reversed in a foreseeable amount of time. An example would be when a species becomes 

extinct. Irretrievable commitment of resources describes a resource that is lost for a period of 

time or as long as the action exists. For example, fishing productivity would be lost in an area 

closed to be converted to oil exploration for as long as the oil exploration remains. 

Action Alternatives 2, 3, and 4 would result in the conversion of 10,517 acres of wetlands to 

manipulated wetlands. Existing wetlands that are located in areas where placement of fill 

would occur (construction of levees and filling canals) would be irreversibly lost; however, land, 

including wetlands within the impoundments, would be converted or would remain wetland or 

waters. Temporary, and possibly permanent, displacement would occur for some natural and 

human resources during construction operations.  

4.21 SUMMARY OF ENVIRONMENTAL EFFECTS 

The effects of the alternatives on the environment were evaluated.  Many of the environmental 
effects were similar between Alternatives 2, 3, and 4.  However, changes to the affected 
environment are seen in land use, soils/total phosphorus removal, surface water, water quality, 
and wetland impacts as a result of the Alternatives and discussed further in Section 4.22. 

http://evergladesplan.org/pm/projects/proj_51_cepp.aspx
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Table 4-16 Summary of Environmental Effects 

 No Action Shallow FEB Deep FEB STA 

Land Use on A-
1 project site 

Project would 
not involve 
environmental 
restoration – 
land use 
change must 
be evaluated. 

+ Environmental 
Restoration –
land use 
change 

+ Environmental 
Restoration – 
requires land 
use change 

+ Environmental 
Restoration – 
requires land 
use change 

Geology  - Some removal 
of cap rock 

- Some removal 
cap rock 

- blasting cap 
rock 

Topography  0 10 foot levees  0 25 foot levees 0 10 foot levees 

Soils on A-1 
project site 
 

  
+ 

Soils remain 
hydric in 
shallow water 
depths  

- Deep water 
depths result 
in less organic 
debris and 
nutrients  

+ Soils remain 
hydric in 
shallow water 
depths on  

TP removal - no reduction 
in TP 
concentrations 
in soil 

+ Benefit soils in 
WCAs 2A and 
3A  by 
reducing TP 
concentration 
in soils 

+ Benefit soils in 
WCAs 2A and 
3A  by 
reducing TP 
concentration 
in soils 

+  Benefit soils in 
WCAs 2A and 
3A by reducing 
TP 
concentration 
in soils 

Water 
management 

 0 No changes 0 No changes 0 New inflow 

Surface Water  0 WCA 2A 17 
days per year 
longer 
hydroperiod; 
in 600 acres 
(0,6% of total 
area) WCA 3A 
14-30 days per 
year shorter 
hydroperiod 
in 11,000 
acres (2.2% of 
total area) 

0 WCA 2A 15-18 
days per year 
longer 
hydroperiod in 
3,000 acres 
(3.1% of the 
area); WCA 3A  
14-30 days 
shorter 
hydroperiod in 
1,000 acres 
(0.2% of the 
area) 

0 WCA 2A 
50,000 ac/ft 
less flow with 
no change in 
ponding and 
hydroperiod; 
WCA 3A No 
change 

Ground water 0 0 No changes 0 No changes 0 No changes 

Water Quality - does not 
meet WQBEL  
 

+ Meets WQBEL  
 

+ Meets WQBEL + Meets WQBEL 
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Vegetation   + EAV 0 FAV + SAV and EAV 

Wetland 
impacts 

 + 537 acres of 
impacts 

- 626 acres of 
impacts 

- 1,055 acres of 
impacts 

Fish and 
Wildlife/overall 
Federally listed 
T&E 

 0 Requires BO 
for eastern 
indigo snake 

0 Requires BO 
For eastern 
indigo snake 

0 Requires BO 
for eastern 
indigo snake 

State listed 
T&E 

 0 No adverse 
effects 

0 No adverse 
effects 

0 No adverse 
effects 

Migratory 
Birds 

 0 Requires Avian 
Protection 
Plan 

0 Requires Avian 
protection 
plan 

0 Requires Avian 
Protection Plan 

Cultural 
Historic and 
archeological 
resources 

No impacts 0 No impacts 0 No impacts 0 No impacts 

Tribal rights  0 No change in 
water supply 

0 No change in 
water supply 

0 No change in 
water supply 

Recreational 
Resources 

No resources 
on project site 

0 Recreational 
plan would be 
developed on 
project site 

0 Recreational 
plan would be 
developed on 
the project site 

0 Recreational 
plan would be 
developed on 
project site 

Aesthetics  0 Negligible 
change from 
existing 
conditions 

0 Negligible 
change from 
existing 
conditions  

0 Negligible 
change from 
existing 
conditions 

Flood 
protection 

 0 No adverse 
impacts.  Is 
able to meet 
flood 
protection 

+ No adverse 
impacts.  Deep 
FEB is able to 
retain more 
flood waters 

0 No adverse 
impacts.  Is 
able to meet 
flood 
protection 

Hazardous and 
toxic waste 

 0 No impact 0 No impact 0 No impact 

Climate No impact 0 No impact 0 No impact 0 No impact 

Cost  + $60,000,000 
cost the least 
of the action 
alternatives 

- $493,000,000 
(costs the 
most of the 
action 
alternatives 

- $288,000,000  

Environmental 
Justice 

No impacts 0 No impacts 0 No impacts 0 No impacts 

Natural or Increased + No mining or + No agriculture + No agriculture 
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Depleatable 
resources 

agricultural or 
mining 

agriculture or mining or mining 

4.22 IMPACT COMPARISON AND CONCLUSIONS 

The environmental effects of the alternatives were evaluated and compared with the No Action 

Alternative.  Many of the environmental effects were similar for each of the Action Alternatives, 

which are evaluated in detail in Chapter 4 and summarized in Section 4.21 (Table 4-16). 

However, changes to the affected environment are seen in land use, soils/total phosphorus 

removal, surface water, water quality, and wetland impacts as a result of the Alternatives.  In 

this evaluation, a cost benefit analysis was recognized between the alternatives and is an aid in 

evaluating the environmental consequences.  The differences in the affected environmental 

factors, including the cost benefit analysis, are summarized below.  

LAND USE 

Alternatives 2, 3, and 4 would require the A-1 project site to be used primarily for water quality 

purposes.  Because the lands are to be used for environmental restoration purposes pursuant 

to the Farm Bill and the Cooperating Agreement, the use of the land to provide water quality 

benefits must also achieve environmental restoration benefits, as the lands were originally 

purchased to provide.  Therefore, each of the action alternatives would require approval for a 

land use change from USFWS/DOI. 

SOILS/TP CONCENTRATIONS 

Lower phosphorus concentrations discharged from the STA 2 and STA 3/4 would reduce the 

rate of soil phosphorus accumulation in WCA soils.  Over time, reductions in soil total 

phosphorus will help facilitate the restoration of impacted areas near the inflow points to WCA 

2A and WCA 3A creating conditions more conducive to historic Everglades vegetative 

communities.  The FEBs proposed in Alternatives 2 and 3 have the potential to benefit soils 

within STA 2 and STA 3/4 by maintaining minimum water levels and reducing the frequency of 

dryout conditions. The probability of experiencing dryout conditions in STA 2 and STA 3/4 is 

greatest under Alternative 4 (STA).  In general, as additional STA acreage is added (as in 

Alternative 4), the potential risk of STA dryout, and associated impacts to phosphorus removal 

performance within existing and new STAs, increases, whereas, when additional storage is 

added (as in Alternative 2 and 3), the potential for dryout within existing STAs decreases. 
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HYDROPERIOD ANALYSIS 

Alternative 2 has the least change in hydroperiod in WCA 2A, while Alternative 3 has the least 

change in hydroperiod in WCA 3A. Alternative 4 has no change in the hydroperiod in either 

WCA.  The hydroperiod changes that are simulated to occur are for all the Action Alternatives 

are limited to a small percentage of area within WCA-2A (0.6 – 3.1%) and WCA-3A (0.2 – 2.2%). 

The minor differences in WCA-2A hydroperiods for Alternatives 2 and 3 occur mainly due to a 

shift in the location of WCA-2A inflows from S-7 to the L-6 Canal, however the total inflow 

volumes to WCA-2A are approximately equivalent. The hydroperiod changes that occur in WCA-

3A are most likely due to the different structural and operational characteristics related to the 

facilities (Shallow FEB, Deep FEB, STA) evaluated within the project site. 

WATER QUALITY 

The purpose of the project is to assist STA 2 and STA 3/4 in meeting water the WQBEL at 

discharges from the STAs into the Everglades Protection Area.  The No Action Alternative does 

not meet the project purpose since STA 3/4 would not meet the WQBEL at the STA outflow.  

Alternatives 2, 3, and 4 are projected to meet the WQBEL at outflows from both STAs.   

The WQBEL requires that STA discharges shall not exceed: 1) 13 ppb as an annual flow-
weighted mean in more than three out of five water years on a rolling basis; and 2) 19 ppb as 
an annual flow-weighted mean in any water year. 

Table 4-17 Summary of Water Quality Analysis 

Alternatives 
 

STA 2  
Outflows (ppb) 

STA 3/4 
Outflows (ppb) 

WCA 2A 
Inflows (ppb) 

WCA 3A 
Inflows (ppb) 

Alternative 1: 
No Action 

13 18 16 17 

Alternative 2: 
Shallow FEB 

13 13 13 12 

Alternative 3: 
Deep FEB 

12 
 

13 
 

12 
 

12 
 

Alternative 4: 
STA 

12 12 12 12 

WETLANDS 

Natural wetlands will be permanently altered within the boundaries of the project site as 

unavoidable adverse wetland and surface water impacts would occur due to placement of fill 

and excavation.  Jurisdictional wetland impacts for levee fill vary between each alternative since 
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each project would require specific width, heights, and location of levees.  Jurisdictional 

wetland impacts for levee fill are greatest with Alternative 3 because the taller levees require a 

wider base.  Jurisdictional wetland impacts for Alternative 4 require external and internal 

levees.  Alternative 4 also requires excavation and fill in Holey Lands to construct a canal and 

with berms/levees.  The Shallow FEB has the lowest wetland impacts of the Action Alternatives.  

Jurisdictional wetland impacts are least for the No Action Alternative. Below is a table 

summarizing the wetland impacts for each alternative. 

Table 4-18 Summary of Wetland Impacts (acres) 
  

Impact 
Type/Area 
 

Proposed 
Levee Fill 
 

Proposed 
Canal Fill 
 

Proposed 
Canal 
Excavation 
 

Holey Land Wildlife 
Management Area 
 

 Total 
 

Alternative 
1: No Action 
 

0 0 
 
 
 
 

0 
 
 
 
 

0 
 
 
 

 0 

Alternative 
2: Shallow 
FEB 
 

296.5 
 

164.5 
 

75.8 
 

0 
 
 

 537 
 

Alternative 
3: Deep FEB 
 

550 
 

0 
 

75.8 
 

0 
 

 626 
 

Alternative 
4: STA 
 

370 
 

164.5 
 

270 
 

250 
 

 1,055 
 

 
COST 

Each of the alternatives would require approval for a land use change.  The No Action 

Alternative does not meet the project purpose since STA 3/4 would not meet the WQBEL at the 

STA outflow.  However, Alternatives 2, 3, and 4 would meet the WQBEL for STAs 2 and 3/4. 

Although meeting the WQBEL, the probability of experiencing dryout conditions in STA 2 and 

STA 3/4 is greatest under Alternative 4 (STA) while Alternatives 2 and 3 offer the greatest 

benefit to reducing dryout conditions.  Alternative 2 would result in the least amount of 

wetland impacts.  In weighing the merits and drawbacks of the various alternatives, a cost 

benefit analysis was also considered in this evaluation since the project is funded with tax-payer 
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dollars and the impacts to the public could assist in determining an important qualitative 

consideration. 

Of the Alternatives that are projected to meet the WQBEL at the outflow from both STA 2 and 

STA 3/4, Alternative 2 is the least expensive. Alternative 3 required additional excavation for 

the Deep FEB for an inflow pump station and fill material for larger levees, as well as the 

seepage cutoff wall and additional protection features needed for flood protection.  This 

alternative would utilize more excavated rock that is already on site. Alternative 4 (STA) would 

require additional levees to separate the EAV and SAV cells, as well as a new discharge canal 

within Holey Land. 

Table 4-19 Summary of Cost 

Alternative Total Cost Sunk Cost 
Estimated 

Construction Costs 

1 - No Action $180,000,000 $180,000,000 $0 

2 - Shallow FEB $240,000,000 $180,000,000 $60,000,000 

3 - Deep FEB $773,000,000 $280,000,000 $493,000,000 

4 - STA $468,000,000 $180,000,000 $288,000,000 
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