
Section 3 Existing and Future Without Project Conditions 
 

Final Site 1 Impoundment PIR and EA April 2006 

SECTION 3 
EXISTING AND FUTURE WITHOUT PROJECT 

CONDITIONS 



Section 3 Existing and Future Without Project Conditions 

Final Site 1 Impoundment PIR and EA April 2006 

This page has intentionally been left blank



Section 3 Existing and Future Without Project Conditions 

Final Site 1 Impoundment PIR and EA  April 2006 
 3-1 

SECTION 3 
EXISTING AND FUTURE WITHOUT PROJECT 

CONDITIONS 
 
3.1 HISTORY AND PROCESS FOR DETERMINING EXISTING AND FUTURE 

CONDITIONS 
 
3.1.1 Information Available from Prior Studies 
 
The area proposed for the Site 1 Impoundment has been the subject of several studies since 
the early 1990s.  In 1993, the Everglades Coalition included the Site 1 Impoundment location 
as part of the “Water Supply Preserves” concept in its Greater Everglades Ecosystem 
Restoration Plan.  That plan called for the creation of “a series of water supply preserves 
sufficient to supply urban southeast Florida with a stable water supply, not dependent on 
Everglades supplies.”  The water supply preserves concept, identified as “Water Preserve 
Areas”, subsequently was included as component of the C&SF Project, Reconnaissance 
Report, Comprehensive Review Study (November 1994).  In accordance with the authority 
contained in Section 309(l) of the WRDA of 1992 (Public Law [P.L]. 102-580), a separate 
FS was initiated by the USACE and the SFWMD to undertake detailed plan formulation and 
evaluation of the components included in the WPAs concept as described in the 
Comprehensive Review Study Reconnaissance Report.  Completion of the WPAFS was 
delayed until completion of the Comprehensive Review Study.   
 
Also in 1994, and as a follow-on action related to the ongoing C&SF Project Comprehensive 
Review Study and WPAFS, the SFWMD conducted an initial detailed analysis of the Water 
Supply Preserves which resulted in the adoption of the State of Florida’s East Coast Buffer 
plan, encompassing approximately 66,400 acres of land located east of the protective levees 
in Palm Beach, Broward and Miami-Dade Counties.  Completion of the plan served as the 
stimulus for land acquisition efforts in the study areas, since these highly desirable lands 
were being purchased for future urban development and would likely not be available for 
future use water storage and management features.   
 
In 1996, the SFWMD conducted a detailed study of the Hillsboro Basin as part of their 
regional water supply planning efforts, “Analysis of Water Supply Potential for Area B, the 
Everglades Buffer Strip, and the Hillsboro Basin: Phase 3b.”  This study determined that the 
area referred to as Site 1 was the most suitable location for a reservoir in the Hillsboro Basin.  
A significant amount of water was determined to be available in the Hillsboro Canal to 
capture in the Site 1 Impoundment. 
 
Subsequent to the completion of the Restudy, the WPAFS was reinitiated, and was focused 
on detailed plan formulation and optimization of the WPAs components included in the 
CERP.    
 
Collectively, the information contained in this large body of prior planning efforts, studies, 
and reports provides abundant documentation of environmental, economic, and social and 
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demographic conditions in the study area and serves as the basis for projecting future 
conditions in the study area.  The Site 1 Impoundment PDT also collected existing 
information and data on other key projects related to the Site 1 Impoundment study 
objectives and on the study area. 
 
3.1.2 Information and Data Developed and Collected by the Project Team 
 
The PDT collected and developed the following information and data: 
 

1. The PDT developed new data to support the hydrological benefit analysis and the 
ecological habitat evaluation by interpreting hydrologic information from existing 
hydrodynamic models (South Florida Water Management Model (SFWMM v. 3.5) 
for the WPAFS.  This evaluation is discussed in Section 6 of this report.    

 
2. In support of the project assurances for WRDA 2000, the Programmatic Regulations 

and State of Florida Statutory Requirements, a Site 1 Impoundment Seepage 
Mitigation Analysis was performed by the SFWMD to determine if a seepage 
collection system was needed for the proposed Site 1 Impoundment and to 
demonstrate that the plan implementation would not reduce levels of service for flood 
protection that are ‘‘(i) in existence on the date of enactment of this Act; and (ii) in 
accordance with applicable law.’’  This analysis is discussed in Annex C.  

 
3. The quantity, timing and distribution of the existing beneficial water and beneficial 

water made available by the selected alternative plan features were identified using 
the SFWMM v 5.4, hydrologic performance measures and a probabilistic approach 
utilizing volume probability curves.  This analysis is discussed in Annex C. 

 
4. The Savings Clause Analysis based on SFWMM v. 5.4 model simulations 

representing 2000 conditions (i.e. 2000 land use, 2000 actual water supply demands) 
was used to determine the pre-CERP baseline for each existing water user.  The pre-
CERP baseline had not been formally established at the time this PIR was developed. 

 
5. Evaluation criteria based on 2000 urban and agricultural demands were developed 

and evaluated with the SFWMM v. 5.4 for the 2000 condition without the selected 
alternative plan and the 2000 condition with the selected alternative plan.  This was 
used to determine the effects on existing legal users. 
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3.2 CHOOSING EVALUATION METHODS AND MODELS FOR 
FORMULATION ALIGNMENT WITH OBJECTIVES AND PERFORMANCE 
MEASURES 

 
3.2.1 Investigation of Environmental Methods and Models 
 
3.2.1.1 Overview of Selected Methods/Models 
Project performance measures and evaluation criteria are based on project objectives and 
constraints and are focused on beneficial ecosystem restoration effects in the LNWR, WCA-
2A, and the estuarine portion of the AIWW at the Hillsboro Canal outfall.  The relationships 
between ecosystem effects, attributes, and performance measures and evaluation criteria are 
described in the conceptual ecological models (CEM) currently in use for South Florida 
ecosystem restoration.  The SFWMM v. 3.5, a regional-scale hydrologic simulation model, 
was utilized to simulate regional hydrologic conditions and evaluate project effects using the 
performance measures and evaluation criteria selected by the project team.  This model was 
utilized since it had been used to define conditions for the Restudy.  
 
Changes in hydrologic functions that are important indicators of project effects (e.g., native 
water retained in the natural system, water stored in the reservoir, and discharges to tide) are 
based on the CEM and are surrogates for ecosystem benefits.  To evaluate alternative plan 
effects on specific ecosystem attributes of interest (e.g., snail kite habitat), certain evaluation 
criteria were combined and weighted to create indices of habitat quality.  In general, the 
project team focused on system-wide, or landscape-scale responses in the LNWR and WCA-
2A, although indicator regions (model cell groupings) were utilized to discern differences 
within those areas (i.e., northern and southern LNWR or WCA- 2A).   
 
The project team originally utilized an ecological model, the Everglades Landscape 
Vegetation Model (ELVM), to evaluate project effects on two Everglades ridge and slough 
ecosystem attributes of interests:  cattail coverage and expansion and tree island coverage.  
The ELVM utilizes input from the SFWMM and includes additional routines to simulate 
changes in the spatial extent of those vegetative community attributes through the period of 
analysis.  Changes in key ecosystem attributes of interest were compared as the basis for plan 
selection; however, the results of this model were not utilized for the final ecological analysis 
for the proposed project due to some assumptions in the model concerning P loading. 
 
3.3 AFFECTED ENVIRONMENT:  STUDY AREA 
 
The Affected Environment section succinctly describes the existing environmental resources 
of the areas that would be affected if any of the alternatives were implemented.  This section 
describes only those environmental resources that are relevant to the decision to be made.  
This section, in conjunction with the description of the "no-action", or “future without”, 
alternative forms the base line conditions for determining the environmental impacts of the 
proposed action and reasonable alternatives. 
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3.3.1 Overview of Existing Conditions 
 
The proposed project site is located north of the Hillsboro Canal adjacent to the L-40 Levee 
at the south end of the LNWR just east of SFWMD’s S-39 structure in southwest PBC.  The 
eastern three quarters of the project site is made up of improved pasture.  The remaining 
portion of the site was formerly a plant nursery.  The northern several hundred feet of the 
parcel along the L-40 Levee is densely vegetated, primarily by exotic vegetation. 
 
Located north and west of the project site is the LNWR, and a portion of the EWMA, 
respectively.  A residential development, the North Springs Improvement District (NSID), is 
located south of the project site.  Two sand mining operations, a mulching facility, and a 
proposed residential development are located south of the project site. 
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3.3.2 Overview of Future Conditions 
 
The future without-project condition assumes that approximately 1,660 acres currently 
owned by the SFWMD in PBC would be surplused and sold for development into a 
residential community.  The remaining 140 acres are part of the C&SF project and cannot be 
surplused. 
 
3.4 COMPARISON OF SIGNIFICANT RESOURCES  
 
3.4.1 Geology, Topography, and Soils 
 
The soils on the project site consist mainly of Pahokee Muck in association with other 
mucks, including Dania, Lauderhill, and Terra Ceia mucks.  These are organic soils typical of 
freshwater marshes.  The layer of peat and muck is approximately four feet thick in the west 
and tapers to zero feet in the east and overlies approximately 90 percent of the proposed site.  
Along the canals, soils are disturbed udorthents, mainly spoil material from canal dredging 
(USDA, 1978).  Beneath the soil is a limestone caprock (Fort Thompson Formation) ranging 
in thickness from zero to four feet and is found at depths from ground surface to twelve feet.  
Irregular lenses of moderately soft limestone, averaging seven feet in thickness, are found at 
depths of 20 to 30 feet, and seams of harder limestone are ground in irregular and random 
seams, ranging in thickness from one inch to two feet.  The general topography of the site 
shows a general gradient across the site from east to west, with an average elevation of 12.0 
ft. National Geodetic Vertical Datum (NGVD).  
 
Soils of the LNWR are primarily Loxahatchee Peat and Everglades Peat, both organic soils 
typical of fresh water sloughs, and Gandy Peat, usually associated with debris of tree islands. 
Underlying this 3.6 – 14.0 foot deep soil is a depression in the limestone bedrock (Fort 
Thompson formation), which results in greater water depths than surrounding Everglades.  
The refuge is on a gradual north to south slope.  Topography undulates throughout the 
LNWR, creating mounds and depressions with varying depths of water.  
 
WCA-2A, part of the EWMA, is part of the Kissimmee-Okeechobee-Everglades basin.  
There is minimal relief, with gradually decreasing elevations from north to south 
(approximately 0.2 feet per mile).  The area is interspersed with islands that are a few inches 
to three or four feet above the surrounding ground.  These islands range in size from a few 
square feet to 300 acres or more.  Peaty mucks are the dominant substrates of the EWMA, 
including the Terra Ceia series and the Pahokee series in the area of WCA-2A.  These level, 
poorly drained organic soils are underlain by marl and/or limestone.  The muck is formed 
when non-woody fibrous hydrophytic plant decomposes.  These soils are in typical of large 
freshwater swamps and marshes.  
 
Residential or mixed commercial and residential development is expected on the proposed 
project site under the future without project condition.  Organic soils and low lying areas 
would be replaced and leveled as building pads, paving, and topographical adjustments are 
made to make property suitable for development.  With the reduction in available water in 
the future, growing urban development and increasingly un-natural high and low water levels 
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with storage in the WCA-1 and WCA-2A, these WCAs are likely to be impacted by soil 
subsidence and erosion.  
 
3.4.2 Climate 
 
Seasonal rainfall patterns in South Florida resemble the wet and dry season patterns of the 
humid tropics more than the winter and summer patterns of temperate latitudes.  Of the 53 
inches of rain that South Florida receives annually on the average, 75 percent falls during the 
wet season months of May through October.  During the wet season, thunderstorms that 
result from easterly trade winds and land-sea convection patterns occur almost daily.  Wet 
season rainfall follows a bimodal pattern with peaks during May-June and September - 
October.  Tropical storms and hurricanes also provide major contributions to wet season 
rainfall with a high level of inter-annual variability and low level of predictability.  During 
the dry season, rainfall is governed by large-scale winter weather fronts that pass through the 
region approximately weekly.  High evapotranspiration (ET) rates in South Florida roughly 
equal annual precipitation.  Recorded annual rainfall in South Florida has varied from 37 to 
106 inches, and interannual extremes in rainfall result in frequent years of flood and drought.  
Multi-year high and low rainfall periods often alternate on a time scale approximately 
decades. 
 
During the Restudy, modelers determined the sensitivity of the C&SF Project to sea level rise 
by assuming a future-without-plan scenario of a 15 centimeters (cm) (0.5 feet) rise in sea 
level by 2050, relative to 1996 levels.  Modeling this scenario allowed the Restudy team to 
assess how such a change would impact the performance of the CERP.  The SFWMM is not 
designed to address all the potential impacts sea level rise may cause, but it can be used to 
address the effect on regional water management issues such as hydroperiods in the 
Everglades, canal operation and maintenance (O&M), flood control and urban water supply.   
 
Analysis of sea level rise scenario results indicated that the loss of flood protection and 
saltwater intrusion would be the greatest impacts to coastal communities.  Water supply 
cutbacks would increase significantly along the LEC.  Coastal ecosystems and estuaries 
would also be affected, while the interior of South Florida would not be influenced. 
 
Projections of future sea level rise have been refined since the Restudy.  The changes suggest 
an increase in the projected rate of rise to 25 cm (0.8 feet) over the period 1990-2050, rather 
than the 15 cm (0.5 feet) projected during the Restudy.  No sea-level rise sensitivity scenarios 
were evaluated for this report.  However, new projections will be used in sensitivity analyses 
of sea-level rise on system-wide CERP performance in a follow-on CERP effort. 
 
3.4.3 Hydrology 
 
The Hillsboro Canal originates at the southeastern edge of Lake Okeechobee and continues 
to the southeast until it terminates at the AIWW in eastern Palm Beach/Broward Counties.  
Several structures regulate the water level and flow along its length.  The Hillsboro Canal is 
primarily a drainage canal, used to discharge excess water for the purposes of flood control. 
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The Hillsboro Canal is also used to convey water eastward from Lake Okeechobee for 
environmental, agricultural, and urban water supply. 
 
Construction of the Hillsboro Canal was complete by 1921.  The sole purpose of the canal at 
that time was for drainage (flood control).  Following the construction of the Hillsboro Canal, 
the WCAs were constructed.  The Hillsboro Canal flows through the border between WCA-1 
and 2A.  At the eastern end of the WCA is Structure S-39.  The S-39 regulates levels in the 
canal west of the site, and controls flows through the length of the canal adjacent to the site.  
Further down the Hillsboro Canal is structure G-56.  The G-56 Structure controls water flow 
into the tidal zone (See Figure 3.4-1). 
 
Numerous locations drain water into, or take water from, the Hillsboro Canal along the 
length between the S-39 and G-56 Structures.  North of the canal, the LWDD uses the 
Hillsboro Canal for drainage and water supply.  To the south of the canal, Broward County 
Utilities do the same. 
 
Surface water flows in the basin are derived from rainfall within the basin and discharge 
from Lake Okeechobee.  Inflow from Lake Okeechobee is the primary source of water in the 
canal during the dry season.  Water is released from the lake to meet the supplemental 
agricultural water demand as well as supplying water for municipal consumptive use.  There 
is little water storage in the basin.  
 
Most inflows to the Hillsboro Canal are from LWDD canals in PBC.  Because some of the 
LWDD canals do not have divide structures separating the Hillsboro Canal Basin from the C-
15 and C-16 basins, some inter-basin transfer of water may occur.  This is especially true in 
the western portions of the C-15 and C-16 basins.  Land in the C-15 and C-16 basins between 
L-40 Borrow Canal and the Florida Turnpike may, under some conditions, drain to the 
Hillsboro Canal by way of LWDD Canal E-1.  The stage held in the LWDD canals 
determines to some extent whether runoff in the basin enters the Hillsboro Canal upstream or 
downstream of G-56.  The drainage area upstream of G-56 may vary by as much as several 
square miles as the stages in the LWDD canals, especially E-3, vary.  E-3 flows to the south 
one-half mile to the west of and parallel to Military Trail and enters the Hillsboro Canal just 
downstream of G-56.  LWDD typically operates E-3 at a stage of 10 ft. NGVD.  At this stage 
E-3 drains lands as far west as the Florida Turnpike, subtracting considerably from land that 
would otherwise drain to the upstream side of G-56 (FDEP, 2000).   
 
Current operations for water management include stacking water in WCA-1 and 2A to 
provide water supply to urban and agricultural users.  This has created a landscape that is too 
deep with water in wet seasons and with too many dry out events in the dry season.  
Ecological stressors include flooded tree islands, loss of shallow feeding habitats for wading 
birds, loss of periphyton communities, alligator nest flooding and feeding conditions reduced, 
and species composition and classes of fish altered.  Dry season stressors include organic soil 
loss, spread of woody vegetation, reduced survival of aquatic species, altered periphyton 
communities, reduced alligator nesting, and reduced sawgrass expansion.  Under the future 
without conditions (FWO), the management of water would include supplying additional 
urban areas as population expands and the proposed site is developed, as well as reduced 
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storage area in the region, both which would contribute to increasing the stressors already 
present in these WCAs. 
 

FIGURE 3.4-1  WATER MANAGEMENT IN SOUTH FLORIDA 
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3.4.4 Water Management  
 
The project site is located within the Hillsboro Canal basin.  The Hillsboro Canal basin has 
an area of approximately 102.5 square miles and is located in the northern corner of Broward 
County and southeastern PBC.  The SFWMD operates and maintains the Hillsboro Canal 
basin to provide flood protection and drainage for the basin as well as other functions.  
Excess water in the basin is discharged to tide by way of the Hillsboro Canal and G-56.  The 
G-56 structure, a flashboard five-bay spillway and lock, regulates water elevations in the 
canal.  In so far as is possible, the headwater stage of G-56 is maintained at 7.7 ft. NGVD.  
G-56 automatically opens when the headwater elevation rises to eight feet.  According to a 
recent evaluation of G-56 headwater stage, the headwater elevation was above six feet 
approximately 93% of the time.  The G-56 headwater is influenced mainly by WCA-1 
regulatory releases, LWDD utilization of Hillsboro Canal for water supply purposes, LWDD 
canal system discharges to Hillsboro Canal upstream of G-56, and rainfall runoff from the 
Hillsboro Basin accumulating in the Hillsboro Canal upstream of G-56.  
 
The Hillsboro Canal connects Lake Okeechobee to the Atlantic Ocean.  Lake Okeechobee 
discharges through structure S-39 at the intersection of the L-40 Levee and the L-36 Levee at 
the western end of the basin.  The S-39 can be used to discharge excess water from WCA-1 
when capacity is available in the Hillsboro Canal and when the water is not needed in 
WCA-2 or 3.  Currently, S-39 discharges are managed to avoid exceeding a tailwater 
elevation of 9.0 ft. NGVD.  Other control structures include the S-38B and S-39A.   
 
S-38B is a gated culvert in the L-36 borrow canal approximately five miles south of S-39 at 
the NSID’s Pump Station in Broward County.  The structure is always closed and acts as a 
divide between the Hillsboro basin and the C-14 basin.  The pump station discharges water 
from the southeast corner of the Hillsboro Canal basin to WCA-2A or L-36.  Current 
operating rules direct excess stormwater to be pumped to WCA-2A.  By December 31, 2006, 
per Everglades Forever Act requirements, the pumping of stormwater to WCA-2A must be 
treated to meet P criteria determined by the Everglades Forever Act, or be redirected to the 
north to the Hillsboro canal, or east to Broward County’s Water Control District’s system. 
 
S-39A is a flashboard riser structure located at the north end of L-36 where it discharges to 
the Hillsboro Canal. Together with S-38B, S-39A controls water elevations in L-36 to reduce 
seepage from WCA-2A. 
 
WCA-1 receives water flowing south from Lake Okeechobee (S-5A pump station) and the 
EAA (S-6 Pump Station).  However, agricultural drainage water that was historically sent 
through the S-6 Pump Station has been stopped and re-routed through STA 2, and into 
WCA-2 (FWS 2000). 
 
The WCA-1 is managed by a water regulation schedule that was approved in 1995 which 
was designed to maintain water levels from dropping below 14.0 ft. NGVD.  This schedule 
prevents the WCA-1 from completely drying out during years of normal rainfall and is 
operated primarily to preserve the conditions in the central region of the refuge.  Since the 



Section 3 Existing and Future Without Project Conditions 

Final Site 1 Impoundment PIR and EA April 2006 
 3-10 

topography slopes north to south within the impounded WCA, the southern region 
hydroperiod is deeper than ecologically desirable, while the northern region is too dry. 
 
WCA-2A receives inflow from WCA-1 via Structure 10, which consists of three gated 
spillways; S-10A, S-10C, and S-10D.  (Figure 3.4-1)  The design capacity of the three 
structures is 14,800 cubic feet per second (cfs) under Standard Project Flood (SPF) stages.  In 
accordance with the regulation schedule, when WCA-1 is in Zone A1, releases are made up 
to maximum capacity at the S-10s.  These structures discharge into the northeast of 
WCA-2A.  In addition, WCA-2A receives inflows from STA-2 via pump station G-335.  
G-335 has a nominal discharge capacity of 3,040 cfs.  In this capacity, G-335 serves to move 
treated agricultural runoff, which formerly was moved by S-6 pump station into WCA-1, into 
WCA-2 after removal of excess nutrients. 
  
WCA-2A is regulated by Structure 11, which consists of three gated spillways; S-11A, 
S-11B, and S-11C.  The design capacity of the three structures is 16,600 cfs under SPF 
stages.  In accordance with the regulation schedule, when WCA-2A is in Zone A, releases are 
made up to maximum capacity at the S-11s.  These structures discharge into the northeast of 
WCA-3A.  In addition, WCA-2A can make discharges to WCA-2B via S-144, S-145 and 
S-146.  The design capacity of the three culverts is 630 cfs.  Also, WCA-2A can make 
discharges to the east coast canals via S-38.  The design capacity of S-38 is 500 cfs.   
 
Under the FWOs, the management of water would include supplying additional urban areas 
as the population expands, including the development of the proposed site, as well as reduced 
storage area in the region.  Both of these scenarios in the FWOs would contribute to 
increasing the stressors already present in these WCAs.  Based on conversations with NSID 
personnel, the most likely FWO for NSID would be for their runoff to be periodically 
diverted to the Hillsboro Canal along the L-36N Borrow Canal and out to tide through the 
G-56 as it currently does.  In the past four years, NSID has pumped excess runoff to 
WCA-2A twice, at 696 ac-ft in 2002 and 354 ac-ft in 2004.  Since the quantity of excess 
runoff to WCA-2A is negligible and the timing happens during flooding events, the discharge 
of runoff from the NSID basin is not a desirable source of water for the ridge and slough 
Everglades ecosystem, and diversion of the discharge would not require additional deliveries 
from the regional water management system to offset the diversion. 
 
3.4.5 Water Supply 
 
In the study area, surficial aquifers supply the majority of water for urban use.  Rainfall is the 
primary supporter of the agriculture water demand in south Florida and surficial waters 
(canals, shallow groundwater, and ponds) provide the majority of the irrigation demands in 
the watershed.  Salinity intrusion is becoming a predominant problem for water supply.  In 
the LEC area, salinity intrusion has resulted from two major events.  The first is the lowering 
of the ground water table in the area due to drainage and reduced recharge as well as the 
increased withdrawal of water by pumping.  The second reason is the construction of 
numerous drainage and navigation canals from inland areas to the coastal waters.  Currently, 
water shortages and restrictions are implemented during low rainfall periods or droughts.   
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With the increase in population and infrastructure, the demand for water will increase and the 
shortages and restrictions will become more prominent, leading to both economic and 
environmental damages.  In the LEC region groundwater is the predominant source of water 
for municipal and industrial (M&I) uses.  This trend is expected to continue in the future.  
The groundwater levels would continue to decrease, leading to increased shortages of water 
and increased salinity levels in wells in the study area.  With more persons drawing water 
and less water available for recharge, shortages to wells and wellfields would become more 
prevalent.   
 
The LEC region M&I water demand forecast is shown in Table 3.4-1.  Figures are derived 
from the University of Florida Bureau of Economic and Business Research population and 
employment projections, and were collected for the preparation of the Initial CERP Update 
(ICU).  The section of the ICU that applies to the Site 1 study area is Service Area 1, which 
encompasses the southeastern portion of PBC.  Water demand projections estimate the 
Service Area 1 most likely population scenario (Figure 3.4-2), conservation–adjusted water 
use in 2050 at 429.3 million gallons per day (MGD).  This accounts for 26.8% of the entire 
ICU study area (Figure 3.4-3).  
 

TABLE 3.4-1:  ESTIMATED 2050 SERVICE AREA 1 CONSERVATION 
ADJUSTED, MOST LIKELY POPULATION SCENARIO 

(Million of Gallons per Day) 
 

End Use 2000 
Demand 

2050 
Demand 

 
Service Area 1 
 

263.9 429.3 

 



Section 3 Existing and Future Without Project Conditions 

Final Site 1 Impoundment PIR and EA April 2006 
 3-12 

 
FIGURE 3.4-2:  DISTRIBUTION OF TOTAL CONSERVATION-ADJUSTED M&I 

WATER USE BY SERVICE AREA, 2000 AND 2050, MOST-LIKELY POPULATION 
SCENARIO 

 

2000 Distribution 

LOSA Sub-
Areas 2-5

4.8%Northern Palm 
Beach County 
Service Area

8.0%

Service Area 1
24.6%

Service Area 2
27.9%

Service Area 3
34.8%

2050 Distribution 

LOSA Sub-
Areas 2-5

4.7%

Service Area 3
31.3%

Service Area 2
28.1%

Service Area 1
26.8%

Northern Palm 
Beach County 
Service Area

9.1%
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FIGURE 3.4-3:  SERVICE AREA 1, MOST-LIKELY POPULATION 
SCENARIO M&I 

(Conservation-Adjusted Forecast, by Water Use Sector) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The SFWMD requires the development of water conservation plans as a prerequisite for 
water utilities to obtain a water use permit.  With the implementation of conservation plans, 
water demand should change.  Most conservation plans incorporate passive water 
conservation measures that include increasing block rate structures, the required use of ultra-
low flow water fixtures on new or renovated construction, restrictions on lawn watering, 
required use of rain sensors on automatic sprinkler systems, a leak detection program, and 
public education concerning water conservation measures.   
 
Agriculture is a significant irrigated land user of the LEC region; however the LEC is 
anticipated to have large increases in urban land uses between 2000 and 2050.  Agricultural 
land use represents less than one-quarter of the land use in the service area, and in many 
areas will be virtually non-existent in the future.   
 
As urban landscape and M&I water demands increase, shortages will become more prevalent 
leading to greater restrictions.   
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3.4.6 Water Quality 
 
3.4.6.1 Current Water Quality Conditions 
 
A previous water quality report (CH2M Hill, 1996) revealed that conductivity, turbidity, DO, 
and TP occasionally do not comply with established Class III criteria in waters in the study 
area.  DO was lower than the 5.0 milligrams per liter (mg/l) established as the Class I and III 
waters criterion.  Average yearly DO levels were reported to be about 2.48 mg/l, with a 
maximum of 9.70 mg/l and minimum levels around 1.37 mg/l.  The average TP 
concentration computed from the SFWMD water quality database for the S-39 structure 
(discharging out of Hillsboro Canal within WCA-1 into the Hillsboro Canal east of the 
Everglades Protection Area) is about 0.053 mg/l (53 ppb). 
 
The E-1 (and E-4) Canal was on the 1998 FDEP 303(d) list for DO, nutrients and coliforms.  
Both project area reaches of the Hillsboro and the E-1 canals were placed on the 2003 FDEP 
303(d) Potentially Impaired Water Body list for DO, lead, Chlorophyll a, and a fish 
consumption advisory.  The development of Total Maximum Daily Load (TMDLs) for these 
parameters is scheduled for the year 2010, according to the Consent Decree with the USEPA.   
 
Water quality in both WCA-1 and 2A has been degraded due to large inputs of nitrogen (N) 
and P from surrounding areas.  Increased nutrient levels have altered plant communities and 
promoted the growth of cattails in these wildlife management areas.  It is anticipated that the 
reported degradation will continue in the absence of restorative improvements. 
 
3.4.7 Vegetative Communities 
 
The location of South Florida between temperate and subtropical latitudes, its proximity to 
the West Indies, the expansive wetland system of the greater Everglades, and the low levels 
of nutrient inputs under which the Everglades evolved, all combine to create a unique flora 
and vegetation mosaic.  Today nearly all aspects of South Florida’s native vegetation have 
been altered or eliminated by development, hydrology, nutrient inputs, and spread of exotics 
that have resulted directly or indirectly from a century of water management. 
 
3.4.7.1 Impoundment Site 
 
An interagency team conducted a field survey associated with the WPAFS on the project site 
and concluded that the vegetation on site has been largely disturbed from its natural state.  
The WPA draft Feasibility Report (Corps 2001) characterized the site as having 53 acres of 
Red bay (Persea borbonia), 77 acres of Australian pine (Casuarina equisetifolia), 209 acres 
of abandoned tree nursery, 265 acres of sawgrass/melaleuca (Melaleuca quinquenervia), 753 
acres of improved pasture, and 348 acres of wet pasture.  In March 2005, an interagency 
team revisited the proposed site in order to conduct a regulatory evaluation using the Wetland 
Rapid Assessment Procedure (WRAP).  This effort will be used for permitting construction 
of the Site 1 Impoundment under the SFWMD “accelerate” process, which is taking place 
concurrently with this CERP Site 1 Impoundment PIR and project evaluation.  The updated 
WRAP analysis resulted in 305.8 acres of melaleuca/bay sawgrass, 180.1 acres of abandoned 
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tree nursery, 26.2 acres of open water, 1,101 acres of wet pasture, 160.6 Australian 
pine/sawgrass.  These areas, totaling 1,773.7 acres, are considered jurisdictional wetlands by 
the Corps’ Regulatory Division. 
 
 B.  Fish and Wildlife Resources 
 
Vegetation on the site includes many exotic species such as Bahia grass (Paspalum notatum), 
Australian pine, and melaleuca.  The Hillsboro Canal adjacent to the site is free of floating 
vegetation and the banks are vegetated with grasses, exotics, leather fern (Acrostichum spp.), 
cocoplum (Chrysobalanus icaco), pond apple (Annona glabra), sparse sawgrass, and 
common reed.  Six vegetation zones were identified on site, each dominated by non-native 
species.  The most widespread of these zones was improved and wet pasture, which covered 
approximately 1,101-acres and consisted mainly of exotic grasses maintained for grazing, but 
also exhibited native wetland species such as pickerelweed (Pontederia lanceolata), 
buttonbush (Cephalanthus occidentalis), arrowhead (Sagittatia latifolia), and beakrush 
(Rhynchospora tracyi) in moister areas.  The second most common vegetation type covered 
approximately 306-acres, and consisted of remnant sawgrass (Cladium jamacicense) plain 
with greater than fifty percent infestation by melaleuca (Melaleuca quinquenervia), an exotic 
tree.  The third zone consists of an abandoned 180-acre tree nursery, with both canopy and 
ground cover composed largely of exotic species.  The forth is a roughly 161-acre area of 
Australian pine (Casuarina spp) with sawgrass understory.   
 
The Hillsboro Canal is free of floating vegetation and the banks are vegetated with grasses, 
exotics, leather fern (Acrostichum spp.), cocoplum (Chrysobalanus icaco), pond apple 
(Annona glabra), sparse sawgrass (Cladium jamaicense), and common reed (Phragmites 
australis) (USFWS 2003). 
 
3.4.7.2 WCA-1 and WCA-2A 
 
Land cover in the WCAs can generally be described as a mosaic of four main types of 
communities:  slough/wet prairie, freshwater marsh, cypress swamp, and tree islands.  A 
broad description of each of these communities, as well as a discussion of exotic plant 
species concerns in the WCAs, follows.  For more specific information on land cover see 
Richardson et al (1990) for WCA-1 and the Rutchey 1995 classification for WCA-2A.  
 
3.4.7.3 Sloughs/Wet Prairies 
 
Located in areas of lower elevation, deepest water, and longest hydroperiod are sloughs and 
wet prairies.  These areas support aquatic floating, emergent, and submerged vegetation.  
Dominant floating vegetation includes the white water lily (Nymphaea odorata), floating 
heart (N. Aquatica), and spatterdock (Nuphar luteum) (Gunderson 1994).  Emergent 
vegetation consists mainly of spikerush (Eleocharis cellulosa), pickerelweed (Pontederia 
spp.), maidencane (Panicum hemitomon), arrowhead (Sagittaria lancifolia), and cattail 
(Typha spp.).  Submerged vegetation is mostly comprised of various bladderwort 
(Utricularia spp.) and ludwigia (Ludwigia spp.) species.  The submergent vegetation 
provides structure for attached periphyton.  Historically drier areas exposed to artificially 
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long hydroperiods can become dominated by these more aquatic species and, alternatively, 
extended drying of slough and wet prairie areas can temporarily or permanently change the 
vegetative community. 
 
3.4.7.4 Cypress Swamp Forests 
 
Cypress forests are dominated by pond cypress (Taxodium ascendens) and/or bald cypress 
(T. distichum).  These long hydroperiod forests are typically inundated 200 to 300 days per 
year and establish well on long hydroperiod prairies.  Other plant species typically found in 
these forested wetlands include red maple (Acer rubrum), dahoon holly (Ilex cassine), swamp 
bay (Persea palustris), wax myrtle (Myrica cerifera), coastal plains willow (Salix 
caroliniana), buttonbush (Cephalanthus occidentalis), St. Johns wort (Hypericum spp.), 
chain fern (Woodwardia spp.), laurel greenbriar (Smilax laurifolia), spanish moss (Tillandsia 
usneoides) and alligator flag (Thalia geniculata) (USFWS 1999).  Cypress forests in southern 
Florida provide valuable resources for a diversity of aquatic and terrestrial wildlife.  
 
3.4.7.5 Freshwater Marshes 
 
Freshwater marshes, flooded six to nine months per year and typically dominated by 
sawgrass (Cladium jamaicense), are found throughout the Everglades, including the WCAs.  
Other vegetative species present include the spikerush, water hyssop (Bacopa caroliniana), 
marsh mermaid weed (Proserpinaca palustris), and Glades morning glory (Ipomoea 
sagitatta).  These moderate to long hydroperiod wetlands are indicative of “peat-forming” 
Everglades habitat.   
 
Many of these habitats within the scope of the project are seasonally dry enough to burn and 
are maintained by a combination of hydropattern and fire.  Frequent fires restrict the 
expansion of woody vegetation and thereby perpetuate a sawgrass prairie ecosystem.  
Because they are seasonally flooded, the majority of wet prairie and freshwater marsh plants 
are tolerant of anaerobic soil conditions for varying periods of soil saturation and/or 
inundation.  Also, depending upon their hydroperiod, the plants of a given marsh type may 
depend more or less on seed germination in contrast to vegetative growth (USFWS 1999). 
 
These habitats are dynamic in nature and in a natural setting undergo periodic droughts, 
floods, and fires.  In a managed state, this dynamic pattern of change must be simulated or 
these systems will follow successional trends toward filling in of their basins and eventual 
transition to forested community types, with a dramatic loss of habitats necessary for species 
diversity.  Much of the current problem in the Everglades is a function of holding two-thirds 
of the system in rigidly managed states for agriculture or water control with little or no ability 
for variation in the conditions needed to sustain natural biological functions (USFWS 1999). 
 
Freshwater marshes often support sensitive species such as the endangered snail kite 
(Rostrhamus sociabilis plumbeus) and wood stork (Mycteria americana).  Although these 
species differ in their respective habitat requirements, both depend upon seasonal fluctuation 
of water depth in concert with long-term inundation for foraging and nesting.  Rigid 
management of these habitats has resulted the decline of these species.  Prolonged or 
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shortened hydroperiods can result in unnatural changes in the vegetative communities of 
these areas.  
 
3.4.7.6 Tree Islands 
 
Forested wetlands within the study area frequently occur as elevated tree islands which can 
range in size from less than one acre (0.41 hectares) to greater than 300 acres (121.41 
hectares).  The three main types of tree islands found in the WCAs are tropical hardwood 
hammocks, bayheads, and willow heads.  Many vertebrate species depend on tree islands, 
especially during periods of high water, because of the vegetative communities and higher 
elevation relative to the surrounding marsh.  In times of drought, these islands are threatened 
by potential intense wildfires, which can destroy vegetation and soil on the islands.  Dry 
periods also increase the threat of invasion by exotic vegetation such as Brazilian pepper 
(Schinus terebenthifolius), Melaleuca (Melaleuca quinquenervia), and Old World climbing 
fern (Lygodium microphyllum).  Tropical hardwood species found on tree islands may 
include the strangler fig (Ficus aurea), gumbo limbo (Bursera simaruba), stopper (Eugenia 
spp.), cocoplum (Chrysobalanus icaco), and wild tamarind (Lysiloma latisiliquum).  Red 
maple, oaks (Quercus spp.), and black gum (Nyssa sylvatica) are temperate trees also present 
on tree islands on the higher elevations in southern Everglades habitats.  Species indicative of 
bayheads and swamp forests such as red bay (Persea borbonia), swamp bay, dahoon holly, 
pond apple (Annona glabra), and wax myrtle, are found in the overstory of  tree islands 
which established on lower elevations.  The understory is typically a dense shrub layer 
composed mainly of cocoplum with buttonbush, leather fern (Acrostichum danaeifolium) and 
smaller individuals of overstory species where available light exists.  Willow heads are 
generally monotypic stands of coastal plain willow, frequently associated with phragmites 
(Phragmites australis), sawgrass, and alligator flag.  At low elevations, these forests usually 
support a few aquatic plants in the understory whereas at higher elevations, hardwoods 
typically found in bayheads will exist in the understory.    
 
3.4.7.7 Exotic and Nuisance Plant Species 
 
Human induced changes have resulted in shifts in the vegetation of the WCAs.  In the past, 
hydrologic changes resulting from construction and operation of C&SF features significantly 
altered plant communities.  Presently, P enrichment, resulting from agricultural practices in 
the EAA, continues to impact sawgrass in sloughs and wet prairies by promoting invasion by 
cattails.  Rutchey and Vilchek (1999) have documented that the area covered by cattail has 
quadrupled between 1991 and 1995 within WCA-2A.  Invasive exotic plants such as 
Brazilian pepper, melaleuca, and Old World climbing fern, pose a significant threat to native 
plant communities, wildlife habitat, threatened and endangered species, and species of 
special concern within the WCA’s.  Floating exotic vegetation, such as water hyacinth and 
water lettuce threaten to clog canals restricting navigation, water flow, and water drainage 
(USFWS 2000). 
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3.4.7.8 Future Without 
 
After site clearing and grading, the onsite (impoundment) area is likely to be landscaped with 
ornamental varieties of vegetation associated with residential development.  Vegetative 
communities within the WCAs are likely to continue current trends.  Severe flooding and 
dry-downs caused by manipulation of water levels would stress native hydrophytic 
vegetation and increase the likelihood of further invasion by non-native, exotic species and 
soil erosion.  Continued P loading and subsequent eutrophication will continue to contribute 
to cattail expansion and alteration of the natural vegetative communities.  Tree island erosion 
caused by unnatural water fluctuations would eliminate the canopy of these areas and 
subsequently convert them into freshwater emergent prairies.  Other ecological stressors, 
such as loss of shallow feeding habitats for wading birds, change of periphyton communities, 
alligator nest flooding and feeding conditions reduced, would continue in wet season.  
Organic soil loss, spread of woody vegetation, altered periphyton communities, and reduced 
sawgrass expansion in dry season would likely remain or increase. 
 
3.4.8 Fish and Wildlife Resources  
 
Existing resources in the proposed project site and adjacent WCA-1 and 2A experience 
certain ecological stressors, including flooded tree islands, loss of shallow feeding habitats 
for wading birds, periphyton community loss, reduction in alligator nesting and feeding 
conditions, and altered species composition and classes of fish.  Dry season stressors include 
organic soil loss, spread of woody vegetation, reduced survival of aquatic species, altered 
periphyton communities, reduced alligator nesting, and reduced sawgrass expansion.  These 
are likely to continue and increase in the FWO. 
  
Following is a description of fish and wildlife resources or habitat likely to be in the project 
area or adjacent lands. 
 
3.4.8.1 Mammals 
 
Non-listed mammals potentially in the study area include the river otter (Lutra Canadensis), 
cotton mouse (Peromyscus gossypinus), raccoon (Procyon lotor), hispid cotton rat (Sigmodon 
hispidus), eastern cottontail (Sylvilagus floridanus), marsh rabbit (S. palustris), opossum 
(Didelphis marsupialis), grey fox (Urocyon cinereoargenteus), nine-banded armadillo 
(Dasypus novemcinctus), eastern yellow bat (Lasiurus intermedius), bobcat (Lynx rufus), 
evening bat (Nycticeius humeralis), white-tailed deer (Odocoileus virginianus), rice rat 
(Oryzomys palustris), eastern mole (Scalopus aquaticus), and freetail bat (Tadarida 
brasiliensis) (Service 2000).  Exotic mammal species found in the study area include the 
house mouse (Mus musculus), black rat (Rattus rattus), domestic dog (Canis familiaris), and 
feral hog (Sus scrofa).  
 
3.4.8.2 Avifauna 
 
Avian diversity in this region of southern Florida is high.  Waterfowl, wading birds, and 
other bird species that depend upon wetlands for critical resources dominate avian 
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communities here (Service 1999, Service 2000).  Non-listed common aquatic species include 
spotted sandpiper (Actitis macularia), semipalmated sandpiper (Calidris pusilla), lesser 
yellowlegs (Tringa flavipes), greater yellowlegs (T. melanoleuca), double-crested cormorant 
(Phalacrocorax auritus), anhinga (Anhinga anhinga), great blue heron (Ardea herodias), 
cattle egret (Bubulcus ibis), green heron (Butorides striatus), black-crowned night heron 
(Nycticorax nycticorax), great egret (Egretta alba), and glossy ibis (Plegadis falcinellus).  
Migratory waterfowl which may be present in greater numbers when water levels are 
appropriate and adequate habitat is available include duck species such as mottled (Anas 
fulvigula), wood (Aix sponsa), ring-necked (Aythya collaris), fulvous whistling 
(Dendrocygna bicolor), and ruddy (Oxyura jamaicensis) as well as blue-winged teal (Anas 
discors), green-winged teal (Anas crecca), lesser scaup (Aythya affinis), northern pintail 
(Anas acuta), American widgeon (Anas americana), northern shoveler (Anas clypeata), 
hooded merganser (Lophodytes cucullatus), and gadwall (Anas strepera) (Service 2000).  
Common and migratory passerine birds include the red-winged blackbird (Agelaius 
phoeniceus), eastern meadowlark (Sturnella magna), common grackle (Quiscalus quiscula), 
boat-tailed grackle (Q. major), rusty blackbird (Euphagus carolinus), brown-headed cowbird 
(Molothrus ater), northern cardinal (Cardinalis cardinalis), cedar waxwing (Bombycilla 
cedrorum), black-throated warbler (Dendroica caerulescens), yellow-rumped warbler (D. 
coronata), prairie warbler (D. discolor), palm warbler (D. palmarum), northern mockingbird 
(Mimus polyglottos), house sparrow (Passer domesticus), rufous-sided towhee (Pipilo 
erythrophthalmus), American robin (Turdus migratorius), Carolina wren (Thryothorus 
ludovicianus), house wren (Troglodytes aedon), western kingbird (Tyrannus verticalis), great 
crested flycatcher (Myiarcus crinitis), and white-eyed vireo (Vireo griseus).  Other common 
birds found here include yellow-billed cuckoo (Coccyzus americanus), pileated woodpecker 
(Drycopus pileatus), and red-bellied woodpecker (Melanerpies carolinus).  Raptors found in 
the study area include the red-shouldered hawk (Buteo lineatus), red-tailed hawk (B. 
jamaicensis), northern harrier (Circus cyaneus), black-shouldered kite (Elanus caeruleus), 
swallow-tailed kite (Elanus forficatus), barred owl (Strix varia), turkey vulture (Cathartes 
aura), and black vulture (Coragyps atratus).   
 
3.4.8.3 Reptiles and Amphibians   
 
The WCAs provide habitat for many aquatic reptiles and amphibians (Service 2000).  Non-
listed reptiles common to this area of southern Florida include striped mud turtle 
(Kinosternon bauri), eastern mud turtle (K. subrubrum), Florida softshell (Apalone ferox), 
green anole (Anolis carolinensis), eastern mud snake (Farancia abacura), rat snake (Elaphe 
obsoleta), and cottonmouth (Agkistrodon piscivorus).  Amphibians here include oak toad 
(Bufo quercicus), southern cricket frog (Acris gryllus dorsalis), tree frogs (Hyla spp.), little 
grass frog (Pseudacris ocularis), and narrowmouth toad (Gastrophyryne carolinensis), pig 
frog (Rana grylio), and southern leopard frog (Rana sphenocephala).  The Cuban brown 
anole (Anolis sagrei sagrei) is a common exotic species.     
 
3.4.8.4 Fishes 
 
Fish communities within the WCAs occur in the interior marsh and in adjacent canals (L-6, 
L-7, L-40, L-39, L-36, L-35A, L-35B, L-38E, L-38W, L-5, L-4, L-23, L-28, L-67A, L-67C, 
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L-29, and L-30).  Freshwater marshes of the Everglades primarily support small fish 
assemblages such as killifishes (Cyprinodontidae), live-bearers (Poeciliidae), juvenile 
sunfish, mosquito fish (Gambusia spp.), and sailfin molly (Poecilia latipinna).  In addition to 
small species, deeper open-water alligator holes may temporarily support communities 
composed of large fishes such as yellow bullhead (Ameiurus natalis) and adult sunfishes 
(Lepomis spp.).  Regardless of size, fish assemblages in the Everglades respond positively to 
periods without severe annual drydowns.  Although populations of small fishes can rebound 
after normal annual drydowns, during a severe drought it could take one to three years for 
some populations to reach pre-drought conditions and perhaps longer to rebound after 
consecutive droughts.  Fishes are an important part of the Everglades food web and support 
populations of wading birds and other vertebrate species. 
 
The most common game fish in the canals are largemouth bass (Micropterus salmoides) and 
members of the sunfish (Centrarchidae) and catfish (Ictaluridae) families.  Non-sport 
predatory fish include bowfin (Amia calva) and Florida gar (Lepisosteus platyrhincus).  Non-
native fishes that may occur in the area include the butterfly peacock bass (Cichla ocellaris), 
spotted tilapia (Tilapia mariae), mayan cichlids, and Oscars (Astronotus ocellatus).  Large 
fishes are relatively uncommon in the Everglades marsh interior.  However, because the 
WCAs are impounded areas with higher water levels during the wet season, larger fish 
species can be temporarily supported in portions of the interior.  
 
3.4.8.5 Invertebrates 
 
The sandy soils in the project area are home to weedy plants such as beggar’s ticks, which 
provide habitat for various types of insects, including tiger beetles (Cicindelidae), mantids 
(Mantidae), and antlions (Myrmeleontidae).  Other rare beetles recorded throughout PBC 
area the elongate (Phyllophaga elongate) and Elizoria (P. elizoria) June beetles, the bicolor 
burrowing (Bolbocerasoma hamatum) and scaly anteater (Cremastocheilus squamulosus) 
scarab beetles, and the gopher tortoise hister beetle (Chelyoxenus xerobatis) (Deyrup and 
Franz 1994).  Dragonflies (Corduliidae, Libellulidae, Aeschnidae, and Gomphidae) and 
damselflies (Coenagrionidae and Lestidae) abound along stream and canal banks, roosting on 
adjacent vegetation.  The purple skimmer dragonfly (Libellula jesseana) is a rare odonate 
species recorded from aquatic areas throughout PBC (Deyrup and Franz 1994). 
 
Numerous species of butterflies occur within or near the project area.  Among these are brush 
foots (Nymphalidae) including the gulf fritillary (Agraulis vanillae), buckeye (Junonia 
coenia), viceroy (Limenitis archippus), phaon cresent (Phyciodes phaon), white peacock 
(Anartia jatrophae), queen (Danaus gilippus), and painted lady (Vanessa cardui); 
swallowtails (Papilionidae) including the giant (Papilio cresphontes), black (P. polynexes), 
Palamedes (P. palamedes), tiger swallowtail (P. glaucus); sulphurs (Pieridae) including the 
cloudless (Phoebi sennae), large-orange (P. agarithe), little sulfur (Eurema lisa), and barred 
(E. iole).  Lycaenid butterflies occurring in the project area include the gray hairstreak 
(Strymon melinus), the mallow-scrub hairstreak (S. columella), ceraunus blues (Hemiargus 
ceraunus), and cassius blues (Leptotes cassius).  Skipper butterflies such as the fiery 
(Hylephila phyleus), southern brokecn dash (Wallengrenia otho), long-tailed (Urbanus 
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proteus), and tropical checkered (Pyrgus oileus) are common throughout the area (USFWS 
2004).  
 
Aquatic macroinvertebrates are important components of the Everglades food web.  Common 
invertebrates found in the marsh include the amphipod (Hyallela aztecus), freshwater prawn 
(Palaemonetes paludosus), Everglades crayfish (Procambarus alleni), slough crayfish (P. 
fallax), and apple snail (Pomacea paludosa).  Macroinvertebrates act as processors of detritus 
and algae, play significant roles in the cycling of energy and nutrients, and are important prey 
species.  The apple snail is the almost exclusive food of the endangered Everglades snail kite 
and a major prey of some other predators such as the limpkin.  The crayfish is important prey 
to the white and glossy ibis.  Everglade crayfish are short hydroperiod dwellers burrowing 
deep during dry conditions perhaps beyond the reach of white ibis, while slough crayfish 
populations requiring longer hydroperiods can be greatly impacted by dry conditions; it is 
unknown to what extent each species is utilized by white ibis.   
 
The project site is not expected to support a highly diverse aquatic invertebrate community 
due to the lack of habitat in the canalized canal and potential water quality issues in the 
existing pond and small lake on the project site (USFWS 2004). 
 
3.4.8.6 Future Without 
 
Fish and wildlife habitat at the proposed impoundment site is expected to be adversely 
impacted by future residential development.  Although the majority of the site has been 
disturbed by human activities, the area still functions as limited habitat with some upland 
food sources available.  Also, the area is contiguous with the LNWR and a portion of the 
EWMA that provide corridors for the movement of wildlife.  Conversion to residential 
development would typically replace remaining indigenous species with ornamental varieties 
thus reducing foraging.  Additionally, animal species within the residential areas would 
consist of small, opportunistic mammals, reptiles, and birds. 
 
Elimination of the buffer (impoundment site) between the project site and the LNWR and 
EWMA would also reduce fish and wildlife values within the latter two areas.  Further cattail 
expansion and tree island erosion within these WCAs would also reduce food sources and 
eliminate areas necessary for reproductive habitat.   
 
3.4.9 Threatened and Endangered Species  
 
Although preliminary field inspections of the project area did not locate any species or 
habitat on the project site, threatened and endangered species and designated critical habitat 
have been located adjacent to the project area and potentially could be using the project site.  
USFWS has identified seven species that potentially could be impacted by the project. 
 
In addition to species listed by the USFWS, nine additional state listed species were 
identified by the FFWCC.  These were the American alligator, roseate spoonbill, limpkin, 
little blue heron, tri-colored heron, snowy egret, white ibis, Florida sandhill crane, and 
burrowing owl.  The threatened and endangered species that have been identified as 
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potentially within the project area and their designation are listed in Table 3.4-2.  A 
description of each species reported by the USFWS follows.  Additional information on 
species can be located in the FWCA Annex A or from the Service’s Multi-Species Recovery 
Plan (USFWS 1999). 
 

TABLE 3.4-2:  FEDERALLY AND STATE LISTED THREATENED AND 
ENDANGERED SPECIES 

 
 
Scientific Name 

 
Common Name 

Federal 
Status1 

State 
Status2 

REPTILES    
Alligator mississippiensis American alligator T/SA S 

Drymarchon corais couperi Eastern indigo snake T T 

Gopherus polyphemus Gopher tortoise  S 

BIRDS    

Ajaia ajaja Roseate spoonbill  S 

Aramus guarauna Limpkin  S 

Egretta caerulea Little blue heron  S 

Egretta thula Snowy egret  S 

Egretta tricolor Tricolored heron  S 

Eudocimus albus White ibis  S 

Grus canadensis pratensis Florida sandhill crane  T 

Haliaeetus leucocephalus Bald eagle T T 

Mycteria americana Wood stork E E 

Rostrhamus sociabilis plumbeus Everglades snail kite E * E 

Polyborus plancus audubonii Audubon’s crested caracara T T 

Speotyto cunicularia floridana Florida burrowing owl  S 

MAMMALS    
Felis concolor coryi Florida panther E E 

Trichechus manatus West Indian manatee E E 

 
1Federal Legal Status (USFWS)    2State Legal Status (FFWCC) 
E = Endangered Species.       E = Endangered Species. 
T = Threatened Species.       T = Threatened Species 
T/SA = Threatened due to similarity of appearance.  S = Species of Special Concern. 
* = critical habitat 
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3.4.9.1 American Alligator  
 
Alligator mississippiensis 
The American alligator’s range extends across the southeastern states of Alabama, Arkansas, 
North and South Carolina, Florida, Georgia, Louisiana, Mississippi, Oklahoma, and Texas. 
 
This reptile utilizes freshwater swamps and marshes as its primary habitat, but is also seen in 
rivers, lakes and smaller bodies of water.  Populations of the American alligator were 
severely affected in the early parts of this century, due to hunting of the animal for its skin.  
In 1967, this species was listed as an endangered species, which prohibited alligator hunting.  
As a result, the alligator has undergone a successful recovery.  Alligator hunting is allowed 
again; however, permits are issued by lottery only during alligator hunting season.  There is 
the potential for the American alligator to inhabit the canals and WCAs within the project 
area.  During the February 2005 inspection of the proposed impoundment area, it was noted 
that there was evidence of alligator utilization of the site. 
 
3.4.9.2 Eastern Indigo Snake 
 
Drymarchon corais couperi 
The eastern indigo snake is present throughout the State, but its abundance has been reduced 
to a point where it is uncommon.  Habitats include pine flatwoods, scrubby flatwoods, high 
pine, dry prairie, tropical hardwood hammock, freshwater marsh edges, agricultural fields, 
coastal dunes, and human altered habitats.  This species was listed as a result of dramatic 
population declines caused by over-collecting for the domestic and international pet trade as 
well as mortalities caused by rattlesnake collectors who gassed gopher tortoise burrows to 
collect snakes.  Since its listing, habitat loss and fragmentation by residential and commercial 
expansion have become much more significant threats to this species (USFWS 1999).  There 
is a potential for Eastern indigo snakes to inhabit the project area, especially existing levees.  
However, a majority of the project site is listed as wetlands, which is not a preferred habitat 
for indigo snakes. 
 
3.4.9.3 Wood Stork 
 
Mycteria americana 
The wood stork is primarily associated with freshwater and estuarine habitats for nesting, 
roosting, and foraging.  They have nested, at one time or another, in every county in south 
Florida.  Typical foraging sites include freshwater marshes and stock ponds, shallow, 
seasonally flooded roadside or agricultural ditches, narrow tidal creeks or shallow tidal pools, 
managed impoundments, and depressions in cypress heads and swamp sloughs.  Wood storks 
use a specialized feeding behavior called tactolocation, or grope feeding.  A foraging wood 
stork wades through the water with its beak immersed and partially open (seven to eight cm).  
When it touches a prey item, the mandibles snap shut; the wood stork raises its head, and 
swallows (Kahl 1964).  This unique feeding method gives it specialized habitat requirements; 
the habitats on which wood storks depend have been disrupted by changes in the distribution, 
timing, and quantity of water flows in south Florida.  The loss and degradation of wetlands in 
central and south Florida are principal threats to the wood stork.  The EAA alone eliminated 
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1,984,001 acres (802,900 ha) of the original Everglades, an important loss of spatial extent of 
wood stork habitat (USFWS 1999). 
 
While the project site has no known wading bird or wood stork rookeries, the site does have 
some habitat that potentially could support nesting or roosting wood storks.  The proposed 
site is located adjacent to the LNWR and WCA-2A.  The nearest known rookery is 5.3 miles 
away in the LNWR.  This places the impoundment within the 18.6 mile radius of core 
foraging areas (CFA) according to the draft Standard Local Operating Procedures for 
Endangered Species – Wood Storks (USFWS, 2002).  
 
3.4.9.4 Everglade Snail Kite 
 
Rostrhamus sociabilis plumbeus 
The snail kite occupies the watersheds of the Everglades, Lake Okeechobee, Kissimmee 
River, Caloosahatchee River, and the upper St. Johns River.  “Each of these watersheds has 
experienced, and continues to experience, pervasive degradation due to urban development 
and agricultural activities” (USFWS 1999).  Critical habitat was designated for the snail kite 
in 1977.  Critical habitat is present immediately adjacent to project site, and includes the 
LNWR, WCA-2, portions of WCA-3, portions of Everglades National Park, western portions 
of Lake Okeechobee, the Strazzulla and Cloud Lake reservoirs in St. Lucie County, and 
portions of the St. Johns Marsh in Indian River County.  A complete description of the 
critical habitat is available in 50 CFR § 17.95 and the Service’s Multi-Species Recovery Plan 
(USFWS 1999).  The snail kite could also be found foraging in a number of native wetlands 
and in canals and ditches adjacent to the project area.  This medium-sized raptor has a highly 
specialized diet composed almost entirely of Florida apple snails, which are found in 
palustrine, emergent, long-hydroperiod wetlands.  As a result, the snail kite’s survival is 
directly dependent on the hydrology and water quality of its habitat (USFWS 1999). 
 
As noted, critical habitat for the snail kite is adjacent to the project site.  However, no known 
nesting sites are documented in proximity to the site, although suitable perching areas are 
available.  According to the USFWS draft FWCA Report, water bodies on site do not appear 
to have topography or water quality parameters to support apple snail and snail kite use is 
probably low.  In addition, egg clusters of apple snails have not been observed during any of 
the several site inspections.    
 
3.4.9.5 West Indian Manatee 
 
Trichechus manatus 
The West Indian manatee is recognized as an endangered species by both the USFWS and 
FFWCC.  Manatees are also protected under the provisions of the Marine Mammal 
Protection Act of 1972, as well as by Florida law.  Primary threats to manatees today are 
attributed to collisions with watercraft, degradation of seagrasses and accidents occurring at 
water control structures.  The West Indian manatee is a large, plant-eating aquatic mammal 
that can be found in the shallow coastal water, rivers, and springs of Florida.  Florida is 
essentially the northern extent of the West Indian manatee’s range, though some manatees 
occasionally are reported from as far north as Virginia and the Carolinas.  
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The West Indian manatee is regularly found in the C-44 and C-43 canals, Lake Okeechobee, 
the Caloosahatchee and Kissimmee rivers, the St Lucie and Charlotte Harbor estuaries, and 
the Indian River Lagoon.  This large, aquatic mammal migrates along the Florida coast 
through fresh, brackish, and marine waters, and exhibits a seasonal distribution based on 
water temperatures.  Waters colder than 20 degrees Celsius (C) increase the manatee’s 
susceptibility to cold-stress and cold-induced mortality.  During the summer months, 
manatees range throughout water bodies of South Florida, usually in small groups.  In the 
winter months they tend to congregate in warm water areas such as springs and electric 
generation facilities.  Distribution is also controlled by aquatic vegetation availability, 
proximity to channels of at least 6.5 feet (2 meter [m]) in depth, and location of fresh water 
sources (USFWS 1999).  Watercraft collisions, water control structures, and navigational 
locks are principal threats to manatees.  
 
3.4.9.6 Bald Eagle 
 
Haliaeetus leucocephalus  
The bald eagle is currently listed as a threatened species by both the USFWS and FFWCC.  
The bald eagle is the only eagle unique to North America.  It ranges over most of the 
continent, from the northern reaches of Alaska and Canada down to northern Mexico. 
 
The bald eagle occurs in various habitats near lakes, large rivers and coastlines.  In general, 
they need an environment of quiet isolation; tall, mature trees; clean waters; and prefer 
nesting within one-half mile (0.8 km) of water (USFWS, July 1995).  Eagles are 
opportunistic feeders, primarily feeding upon fish, water dependent birds, and small 
mammals.   
 
The bald eagle population was decimated in the 19th and early 20th centuries by habitat 
destruction, hunting, pesticide use and lead poisoning.  In 1967, bald eagles were officially 
declared an endangered species.  Due to this and other protective measures, such as the 
banning of DDT and other organochlorines, the population has made a tremendous 
comeback, greatly improving in numbers, productivity, and security in recent years.  Its 
strongest populations are currently found in Alaska and Florida (USFWS, July 1995).  
Continuing threats to the bald eagle include habitat loss and fragmentation, collisions with 
cars and power lines, and shooting. 
 
3.4.9.7 Audubon’s Crested Caracara 
 
 Polyborus plancus audubonii 
Audubon’s crested caracara is a resident, diurnal, non-migratory species and is currently 
listed as threatened by both the USFWS and the FFWCC.  This species ranges from Florida, 
the southwestern United States and Central and South America and historically was a 
common resident in Florida from northern Brevard County south to Ft. Pierce, Lake 
Okeechobee and Hendry County.  Currently, in Florida, the caracara may be found in 
Charlotte, Collier, DeSoto, Glades, Hardee, Hendry, Highlands, Martin, Monroe, 
Okeechobee, Osceola, Palm Beach, Polk and St. Lucie counties.  However, the region of 
greatest abundance is a five-county area north and west of Lake Okeechobee (USFWS 1999).   
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The caracara prefers dry or wet prairie habitat with scattered cabbage palms.  It will also use 
improved or unimproved pasture.  Caracaras prefer to nest in cabbage palms surrounded by 
large open areas of prairie or pasture with low ground cover and low-density shrubby 
vegetation (USFWS 1999).  The pasture area on the Site 1 Impoundment does provide a large 
expanse of open area, but lacks small stands of cabbage palms.  Known nest sites are not 
located in proximity to the Site 1 Impoundment location and there is little evidence of nesting 
in PBC (USFWS 1999). 
 
3.4.9.8 Florida Panther  
 
Felis concolor 
The Florida panther, a subspecies of mountain lion (Puma [=Felis] concolor), is one of the 
most endangered large mammals in the world.  They prefer native, upland forests, especially 
hardwood hammocks and pine flatwoods, over wetlands and disturbed habitats (USFWS 
1999).  The most recent population estimate for the Florida panther is a total of 78 
individuals, not including denning kittens (McBride 2001).  This small population in south 
Florida represents the only known remaining wild population of an animal that once ranged 
throughout most of the southeastern United States from Arkansas and Louisiana eastward 
across Mississippi, Alabama, Georgia, Florida, and parts of South Carolina and Tennessee.  
The panther presently occupies one of the least developed areas in the eastern United States; 
a contiguous system of large private ranches and public conservation lands in Broward, 
Collier, Glades, Hendry, Lee, Miami-Dade, Monroe, and Palm Beach counties totaling more 
than 2,000,063 acres (809,400 hectares [ha]). 
 
3.4.9.9 Smalltooth Sawfish 
 
Pristis pectinata 
Smalltooth sawfish is one of two species of sawfish that inhabit United States waters.  
Smalltooth sawfish commonly reach five and a half m in length, and may grow to seven m .  
Little is known about the life history of these animals, but they may live up to 25-30 years 
and mature after about ten years.  Like many elasmobranchs, smalltooth sawfish are 
ovoviviparous, meaning the mother holds the eggs inside of her until the young are ready to 
be born, usually in litters of 15 to 20 pups.  Sawfish species inhabit shallow coastal waters of 
tropical seas and estuaries throughout the world.  They are usually found in shallow waters 
very close to shore over muddy and sandy bottoms.  They are often found in sheltered bays, 
on shallow banks, and in estuaries or river mouths.  Certain species of sawfish are known to 
ascend inland in large river systems, and they are among the few elasmobranchs that are 
known from freshwater systems in many parts of the world. 
 
Smalltooth sawfish have been reported in both the Pacific and Atlantic Oceans, but the 
United States population is found only in the Atlantic.  Historically, the United States 
population was common throughout the Gulf of Mexico from Texas to Florida, and along the 
east coast from Florida to Cape Hatteras.  The current range of this species has contracted to 
peninsular Florida, and smalltooth sawfish are relatively common only in the Everglades 
region at the southern tip of the state.  No accurate estimates of abundance trends over time 
are available for this species.  However, available records, including museum records and 
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anecdotal fisher observations, sawfish have declined dramatically in United States waters 
over the last century.  
 
3.4.9.10 Opossum Pipefish 
 
Microphis brachyurus  
In southeastern Florida the opossum pipefish typically inhabits dense emergent bank 
vegetation usually dominated by Panicum spp. and Polygonum spp. (Gilmore and Gilbert 
1992).  The species has consistently been collected only from the Loxahatchee River 
drainage, St. Lucie River, Sebastian Creek, the St. Lucie Canal at Lake Okeechobee (Gilmore 
and Hastings 1983), and in relief canals associated with tributaries.  It is able to negotiate its 
way through canal locks, as evidenced by its occurrence in Lake Okeechobee (Gilmore and 
Gilbert 1992).  In southeastern Florida the opossum pipefish matures, mates, and releases its 
progeny in fresh water in dense emergent bank vegetation.  Egg brooding is performed 
exclusively by the males, with the number of eggs carried being a function of the size of the 
individual (Gilmore and Gilbert 1992).  Gilmore (1977) found brooding males in eastern 
Florida during July and November.  Individuals hatch at lengths from 0.125 to 0.25 inches 
(Gilmore 1977).  Juveniles subsequently move offshore, where they become associated with 
pelagic rafts of floating vegetation, in which they remain for an indeterminate length of time.  
They return to fresh water once they reach a length of approximately 2.5 to 3.75 inches.  
 
3.4.9.11 Roseate Spoonbill 
 
The FFWCC has identified potential for the roseate spoonbill (Ajaia ajaja) to be impacted by 
the project.  The spoonbill is a tall wading bird that forages in shallow water of variable 
salinity, including marine tidal flats and ponds, coastal marshes, mangrove-dominated inlets 
and pools, and freshwater sloughs and marshes.  They primarily nest in coastal mangrove 
islands or Brazillian pepper on manmade dredge spoil islands near suitable foraging habitat.  
Alteration of foraging habitats and disturbances of nesting colonies pose as a threat to this 
species (Hipes at al. 2001).  Generally, spoonbills are not anticipated to inhabit the 
impoundment site.  However, they may be impacted by the potential downstream water 
quality impacts on foraging areas.  In addition, since these birds are known to nest on spoil-
like material, there is the potential for spoonbills to utilize specifically the canal banks of the 
project area.   
 
3.4.9.12 Prairie/Scrub/Ruderal Birds 
 
Two State listed species that typically reside in prairie, scrub, or ruderal areas include 
burrowing owl (Speotyto cunicularia) and Florida sandhill crane (Grus canadensis 
pratensis).  Burrowing owls inhabit high, sparsely vegetated ground.  Natural habitats 
include dry prairie and sandhill, while making extensive use of ruderal areas such as pastures, 
airports, ball fields, parks, road right-of-ways, and vacant spaces in residential areas.  
Burrowing owl habitat is therefore similar to existing conditions.  Sandhill cranes occur in 
pastures, prairies and freshwater wetlands throughout peninsular Florida from the Everglades 
to the Okefenokee Swamp. 
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3.4.9.13 Wading Birds 
 
Wading birds nest colonially and often utilize ruderal habitats for roosting, loafing, and 
foraging.  Many types of shrubs and woody vegetation are utilized as nesting substrate.  Cox 
et al. (1994) designated LNWR and EWMA as important wetlands for wading bird foraging 
and nesting.  The FWC Wading Bird Nesting database documented nesting colonies in the 
vicinity the impoundment site.  State listed wading birds include Limpkin (Aramus 
guarauna), Little blue heron (Egretta caerulea), Snowy egret (Egretta thula), Tricolored (= 
Louisiana) heron (Egretta tricolor), White ibis (Eudocimus albus), and wood stork (Mycteria 
americana). 
 
3.4.9.14 Future Without 
 
It is anticipated that the future without project condition would reduce usable listed species 
habitat from the site while not providing benefits to adjacent areas.  However, conversion 
from wetlands to residential development may benefit some terrestrial species that can 
coexist in such conditions.  Adjacent areas would be subject to noise and lighting of 
residences on the fringe of these natural areas.  This could interfere with nesting and roosting 
of wading birds and wood storks, specifically.  A residential development may require some 
storm water treatment of on sight mitigation for impacts to wetlands, in which case some 
foraging areas may become available to wading birds.  However, such areas would be subject 
to water quality degradation, noise, and lighting.    
 
3.4.10 Essential Fish Habitat 
 
The Magnuson-Stevens Fishery Conservation and Management Act, 16USC 1801 et seq.  
P.L. 104-208 reflects the Secretary of Commerce and Fishery Management Council authority 
and responsibilities for the protection of Essential Fish Habitat (EFH).  Federal agencies that 
fund, permit, or carry out activities that may adversely impact EFH are required to consult 
with the National Marine Fisheries Service (NMFS) regarding the potential effects of their 
actions on EFH.  In conformance with the 1996 amendment to the Act, the information 
provided in this EA will comprise the required EFH assessment and will be coordinated with 
NMFS. 
 
The EFH for the Hillsboro site is located at the outflow from the canal into the AIWW 
between Boca Raton Inlet, include designated areas for the American oyster (Crassostrea 
virginica); pink, white, and brown shrimp (Panaeus sp.); Florida red drum (Sciaenops 
ocellatus); grouper (Epinephelus sp.); gray snapper (Lutjanus griseus); white grunt 
(Haemulon plumieri); and red porgy (Pagrus pagrus).  The habitats include oyster reefs, 
seagrasses, live/hard bottom habitat, coral and coral reef, and aquatic beds (bed meadows). 
 
The main EFH resources of the downstream reaches include seagrass beds, corals, and 
sponges.  Seagrasses are a highly productive, faunally rich, and ecologically important 
habitat within the coastal lagoons and estuaries of South Florida.  In terms of primary 
productivity, a seagrass bed can produce four to ten times the weight of organic matter as that 
produced by a cultivated cornfield of the same size.  Hundreds to thousands of species of 
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flora and fauna may inhabit seagrass beds, utilizing the food, substrate, and shelter provided 
by these submerged plants.  Rapidly growing seagrass leaves provide food for trophically 
higher organisms via direct herbivory or from the detrital food web, while the canopy 
structure formed by these leaves offers shelter and protection.  This combination of shelter 
and food availability results in seagrass beds being the richest nursery grounds in South 
Florida's shallow coastal waters.  As such, many commercial and recreational fisheries (e.g. 
clams, shrimp, lobster, fish) are associated with seagrass beds (FWS 1999).  Seagrasses are 
found in portions of the Hillsboro Canal.  Live bottom communities are populated by 
sponges, small (ahermatypic) hard corals, tunicates, bryozoans, algae, and sabellariid worms.  
The structure of this community provides habitat for an array of plants and animals found in 
the AIWW.  Corals and sponges are located near the Boca Raton Inlet and near some 
seawalls in Lake Boca Raton (PB Co. 1992).  
 
Seagrasses have experienced declines in abundance and distribution due to water quality 
degradation and through the direct loss of habitat related to dredge/fill activities (e.g. 
navigation channels, marinas) and boating impacts (e.g. propeller scars and groundings).  The 
degradation of water quality is largely the result of point source pollution (e.g. wastewater 
discharge, agricultural runoff, excessive fresh water discharge), nonpoint source pollution 
(e.g. stormwater runoff, leaching from septic tanks), and the alteration of adjacent watersheds 
(FWS 1999).  Historically a fresh water system similar to the Savannahs wetlands in Martin 
County, this area of the AIWW between the Boca Raton and Hillsboro Inlets has become an 
estuarine environment as a result of inlet construction.  Large freshwater discharges alter the 
salinity of this area, affecting the distribution and abundance of corals and seagrasses.  
Improvements in water quality, including increases in salinity and reduced nutrient loads 
should improve the health of this community and potentially expand the distribution. 
 
3.4.11 Land Use 
 
Current land uses for the site and the study area were obtained from examination of current 
aerial photographs (PBC Property Appraisers Office), and review of Geographical 
Information System (GIS) 1995 data from the SFWMD.  Current site uses are consistent with 
land uses in similar unincorporated areas of the County (Foster Wheeler, 1995).  The existing 
use of land within the study area varies widely from agricultural to high-density multi-family 
and commercial urban uses.  Within the project site itself, land uses are agricultural in nature 
(ranching and nursery) and are mixed with both upland and wetland land cover types.  The 
wetlands contain a combination of exotic and native vegetation.  A single residence exists 
along the southern boundary of the site in the cattle ranch area.  Based on the 1995 land use 
map, the project sites land cover consists mainly of crops/pasture, with some of forest stands 
(Figure 3.4-4). 
 
The regions that abut the project site to the west and north (WCA-1) are wetlands.  The 
regions to the south of the project site consist of wetland, water bodies from mining activities 
and some crops/pasture.  Residential and recreational land uses exist to the north, northeast 
and east of the project site. 
 



Section 3 Existing and Future Without Project Conditions 

Final Site 1 Impoundment PIR and EA April 2006 
 3-30 

Land use in the future without plan condition is expected to be characterized by the 
continued urbanization of the developable lands, which lie east of the WCA-1 and 2A.  For 
the study area, 2050 land use projections were based on local government Comprehensive 
Plans but were modified to reflect existing development and natural areas already set aside as 
preservation or mitigation (Figure 3.4-5). 
 
Forecasted Land Use Changes:  Review of various local government comprehensive plan 
future land use maps has indicated that the portion of the project study located to the west, 
northwest and southwest of the anticipated Site 1 area will remain conservation areas 
(LNWR and WCA-2A).  Areas directly south of the project area (portions of Broward and 
Palm Beach Counties) are projected to contain a mix of low and medium density residential 
land usage and some commercial.  Areas due east of the project area contain a mix of 
medium and high density residential, while further east, beyond Florida Turnpike, is a greater 
concentration of high density residential.  Additionally, there are a greater number of 
commercially zoned lands beyond Florida Turnpike.  It is prudent to note that there are 
intermittent wetland designated areas throughout the populated and commercialized areas. 
 
The future without project condition assumes the 1,660 acres currently owned by the 
SFWMD in PBC would be disposed in accordance with the Framework Agreement 
governing lands acquired with 1996 Farm Bill funds and sold for development consistent 
with surrounding land use patterns (mixed residential and commercial use).  Jurisdictional 
waters of the United States (wetlands) under Section 404 of the Clean Water Act were 
identified during field visits to the proposed project site.  Most of the wetland areas exhibited 
degraded wetland functionality.  Nevertheless, any proposals to discharge dredged or fill 
material into the wetlands at the site would require a Federal permit from the USACE 
Regulatory Division and from the State of Florida’s wetland regulatory agencies.  Although 
proposed discharges would have to be in compliance with the Section 404(b)(1) guidelines 
and state laws and rules addressing activities in wetlands and surface waters in order for 
permits to be issued, a description of restrictions on development at the site would be purely 
speculative as the Regulatory program is not intended to predict or control land uses. 




