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Abstract:  The Water Preserve Areas (WPA) Plan in Palm Beach, Broward and Miami-
Dade Counties, is an essential element of the Comprehensive Everglades Restoration Plan 
(CERP), comprising an interconnected series of marshlands, impoundments, stormwater 
treatment areas, conveyance, and aquifer recharge areas.  This report addresses partially 
or wholly 12 components of CERP and formed these components into four separable 
elements.  Ecologic restoration of the Everglades will require a significant increase in the 
quantity of water available.  The WPA provides a critical source for this new water by 1) 
reducing undesirable losses from the natural system through seepage and 2) capturing and 
storing stormwater runoff that was previously discharged to tide.  Further, the WPA meets 
a significant environmental restoration objective by providing a buffer between the natural 
system and developed areas to the east while preserving, protecting, enhancing and 
increasing the spatial extent of wetlands located outside the Everglades.  This Report also 
addresses other water-related needs such as urban and agricultural water supply, water 
quality and incidental flood protection. The WPA Plan provides a mechanism for increased 
aquifer recharge and surface and subsurface water storage capacity that will enhance 
regional water supplies for the lower east coast urban areas, thereby reducing regional 
system water supply demands on an already degraded natural system. 
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SUMMARY 
 

 
 The recommended Water Preserve Areas Plan contained within this report will, 
when implemented, help restore, protect, and preserve a natural resource treasure – 
the south Florida ecosystem.  The greater Everglades ecosystem is nationally 
significant and unique in the world.  If actions are not taken now, irretrievable loss of 
this extraordinary resource will occur.  The Water Preserve Areas Plan affords the 
opportunity to begin to reverse the course of declining ecosystem health and leave an 
Everglades legacy for generations to come.  Specifically, the Water Preserve Areas 
Plan meets the following objectives:  1) Improves water supply by reducing seepage 
and retaining water in the natural system and captures and stores water currently 
discharged to tide; 2) Enhances environmental restoration by providing a buffer 
between the natural system and developed areas to the east and preserving, 
protecting and increasing the spatial extent and enhancing wetlands areas outside the 
Everglades. 
 
 The Central and Southern Florida (C&SF) Project, first authorized by Congress 
in 1948, is a multi-purpose project that provides flood control, water supply for 
municipal, industrial, and agricultural uses, prevention of saltwater intrusion, water 
supply for Everglades National Park, and protection of fish and wildlife resources.  
The primary system includes about 1,000 miles each of levees and canals, 150 water 
control structures, and 16 major pump stations. 
 
 The C&SF Project Comprehensive Review Study includes the Water Preserve 
Areas Feasibility Study.  The C&SF Project Comprehensive Review Study, known as 
the Restudy, is authorized by Section 309(l) of the Water Resources Development Act of 
1992 (P.L.102-580).  This study is also authorized by two resolutions of the Committee 
on Transportation and Infrastructure, United States House of Representatives, dated 
September 24, 1992. Section 528 of the Water Resources Development Act of 1996 
provides specific direction and guidance for the Restudy.  Section 601 of the Water 
Resources Development Act of 2000 authorized a framework and guide for 
modifications to the C&SF Project to restore the south Florida ecosystem and to 
provide for the other water-related needs of the region. 
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 The Water Preserve Areas (WPA) Feasibility Study investigates concepts to 
capture and store excess surface waters by backpumping water from the lower east 
coast urban areas that is normally discharged to tide via the C&SF Project canal 
system and to reduce seepage and retain more water in the natural system. The 
reconnaissance and feasibility phases of the C&SF Project Comprehensive Review 
Study demonstrated that the WPA concept is an integral part of the Comprehensive 
Everglades Restoration Plan (CERP). Ecologic restoration of the Everglades will 
require a significant increase in the quantity of water available.  The WPA provides 
a critical source for this new water. Further, development continues to encroach on 
the remaining natural areas adjacent to the Everglades.  These remaining wetland 
areas can serve a critical role in the restoration of the Everglades by increasing the 
overall spatial extent of healthy wetlands, by generally protecting, preserving and 
enhancing these wetlands.  The WPA Feasibility Study addresses other water-
related needs such as urban and agricultural water supply and water quality.  The 
WPA also provides a mechanism for increased aquifer recharge and surface and 
subsurface water storage capacity to enhance regional water supplies for the lower 
east coast urban areas, including protection of the surficial aquifer. 
 

The purpose of this feasibility study was to further develop the CERP 
components for the lower east coast and to develop the tools necessary to evaluate 
these components as well as separable and incremental portions of the project.  The 
WPA recommended plan includes features necessary to provide for the regional 
water-related needs of the lower east coast area.   This WPA Feasibility Study 
includes an adaptive implementation and operational strategy based on monitoring, 
evaluation, and modeling.  Additional hydrologic modeling, environmental 
modeling, water quality analyses, and water supply studies were conducted to 
further refine the information developed in the CERP. 
 
 Although this document meets the requirements of Section 404 (r) of the 
Clean Water Act (Public Law 92-500, as amended), as addressed in Annex C, the 
Corps will request a Section 401 State water quality certificate during subsequent 
phases of this project.  
 
 Following public review of this draft feasibility report and supplemental 
environmental impact statement, the final documents will be transmitted through the 
Division Engineer and the Washington-level Federal report review process, which will 
include reviews by the Chief of Engineers and the Secretary of the Army.  The 
Assistant Secretary of the Army for Civil Works, representing the Secretary of the 
Army, will coordinate the documents with the Office of Management and Budget, and 
send them to Congress.  
 
 
 
 

Draft Feasibility Report and SEIS October 2001 
ii 



Summary 

MAJOR CONCLUSIONS 
 

The Everglades has molded the regional character of central and southern 
Florida and sustains the economic and cultural growth of the region.  The 
Everglades has influenced the regional mosaics of space and landscape patterns - 
urban, agricultural and natural.  As such, it epitomizes the region's sense of 
definition and place. As importantly, the Everglades is unique -- unlike any other 
place in the world. 
 

The remaining Everglades and other natural ecosystems in south Florida no 
longer exhibit the functions, richness, and spatial extent that defined the pre-
drainage systems.  There have been substantial and irreversible reductions in the 
spatial extent of the wetland systems (including an approximately 50 percent 
reduction in the extent of the true Everglades) and in the total water storage, 
timing, and flow capacities of these systems. These natural systems will not recover 
their defining characteristics under current conditions and will not be sustained 
into the future. Indeed, the health of the ecosystem will continue to decline unless 
corrective actions are taken. For example, wading birds, whose numbers have 
already decreased by 85-90 percent, are key indicators of broad, regional patterns of 
aquatic production. There is a continuing reduction in the total number of birds 
initiating breeding in south Florida. Fisheries, including economically important 
recreational and commercial species, continue to decline steadily in many areas of 
south Florida, affecting the natural and the human environment. 

 
Water quality throughout south Florida has also deteriorated over the past 

50 years since construction started on the C&SF Project.  Many wetlands that acted 
as natural filters and retention areas either can no longer serve these purposes or 
have been lost to drainage or development. Urban and agricultural development 
drainage systems result in the rapid discharge of runoff containing pollutants into 
south Florida’s water bodies.  As a result, many water bodies throughout south 
Florida presently do not meet water quality standards. Untreated urban and 
agricultural storm water that does not meet water quality standards is sometimes 
sent to natural areas. Excessive nutrients entering the Everglades have led to an 
overabundance of cattails, a visible sign of unfavorable water quality conditions and 
a potential decline in ecological productivity.  
 

Adequately and reliably meeting water supply for all sectors is also a 
problem. Historically, most rainwater soaked into the ground in the region’s vast 
wetlands. As south Florida developed, the canal network worked too effectively and 
drained too much water off the land too quickly. The result is that not enough water 
is stored for all uses. Water shortages that occur today are expected to become more 
frequent without any changes to the water management system. Without the steps 
outlined in CERP, conflicts over the allocation of water needed for natural, 
agricultural, and urban areas will only increase. 
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Flooding is also a problem. Florida is a low-lying, flat, and wet state. Today, 

the Project provides flood protection on a regional basis for south Florida, supported 
by many locally operated canal networks.  The WPA Plan will maintain, and in 
some situations improve, this important protection from flooding. 
 
 
What Is Expected to Happen Without the Recommended WPA Plan 

 
Although some level of ecological improvement will occur in the south Florida 

ecosystem as a result of implementation of projects currently planned outside of the 
CERP, the cumulative, regional benefits from these projects would not result in a 
sustainable south Florida ecosystem. Specifically, based on an evaluation of 
conditions in the year 2050 without the CERP, it was determined that the overall 
health of the ecosystem will have substantially deteriorated.  This type of 
assessment was carried out for all planning alternatives evaluated during the 
course of the WPA Feasibility Study. The analyses show that making modifications 
to only some portions of the C&SF Project in order to achieve sustainable natural 
systems will not succeed. Conditions predicted in 2050 fail to meet the basic needs 
of the south Florida ecosystem.   Therefore, the WPA components are only part of 
the plan for restoration needed for a sustainable south Florida ecosystem. 

 
Demands placed on Lake Okeechobee result in damaging water levels and 

extreme harm to the littoral zone.  Damaging high flows alter salinity balances in 
Lake Worth Lagoon. Hydropatterns predicted for the Water Conservation Areas are 
harmful to tree islands. Everglades National Park does not receive enough 
freshwater flow to maintain important aquatic habitat in Shark River Slough.  Low 
flows to Florida and Biscayne bays also result in harm to the resources in these 
areas. These ecological problems would not be corrected solely by implementation of 
currently planned or ongoing projects. 

 
Relatively greater levels of improvement were identified for water quality 

conditions in the future compared to existing conditions in south Florida. It is 
expected that state, tribal, regional, and local programs to improve water quality 
will be implemented to varying degrees throughout the study area during the next 
50 years. Ongoing restoration projects in the Kissimmee River watershed are 
expected to beneficially affect water quality. Current efforts to reduce inputs of 
excessive nutrients into the Everglades through the Everglades Construction 
Project should substantially slow the spread of cattails and other plants with high 
nutrient tolerances and result in a slow recovery of natural vegetation patterns in 
some nutrient-stressed parts of the system. Proposed modifications to the Lake 
Okeechobee regulation schedule and water quality improvement projects suggested 
by the South Florida Ecosystem Restoration Working Group’s Lake Okeechobee, St. 
Lucie, and Caloosahatchee Issue Teams should improve water quality conditions in 
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those water bodies. Nonetheless, the future without plan condition, while resulting 
in water quality improvements over existing conditions in certain subregions of the 
area, was still determined by the WPA’s water quality team to be unacceptable for 
sustainable ecosystems. 

 
The future demand for suitable water is expected to exceed the limits of 

readily available sources. Predictions of water restrictions in the future indicate 
serious – and probably unacceptable – levels of water supply cutbacks. Modeling of 
the future without plan condition shows that for the Lake Okeechobee Service Area, 
24 percent of water supply demands could not be met over a 30-year period. This 
translates into water supply restrictions every other year. In the Lower East Coast, 
water restrictions would be expected to occur every other year in Palm Beach, 
Miami-Dade, and the Florida Keys portion of Monroe County.  In Broward County 
water restrictions would occur on nearly an annual basis. The ability to sustain the 
region’s natural resources, economy, and quality of life depends, to a great extent, 
on the success of the efforts to enhance, protect, and better manage the region’s 
water resources. 

 
 
How the WPA Team Developed the Recommended Plan 
 
 An interagency, interdisciplinary team was created to develop plans that 
addressed the problems within the study area. This team included biologists, 
ecologists, economists, engineers, geographic information system specialists, 
hydrologists, planners, public involvement specialists, and real estate specialists 
from a number of Federal, state, tribal, and local government agencies. 
 

Between November 1998 and November 2000, alternative plans were 
formulated and evaluated. Beginning with a “Starting Point” alternative and 
continuing until the tentative selected plan was chosen, each iterative formulation 
and evaluation cycle built upon the strengths of the previous alternative while 
addressing its shortfalls.  Four teams within the full WPA team were formed to 
evaluate the alternatives.  The Natural Areas team was responsible for plan 
evaluation within the natural areas for the sub-regional models.  The Lower East 
Coast team was responsible for plan evaluation within the urban areas for the sub-
regional models.  The Water Quality team was responsible for plan evaluation 
within the water preserve area components for the sub-regional models.  The Multi-
Agency Design  (MAD) team was responsible for identification and design of specific 
features to be simulated in both the South Florida Water Management Model and 
the sub-regional groundwater models with the intent to improve the performance of 
each alternative plan and to test different strategies for component modification 
identified by the full WPA team.  The MAD team also developed the detailed design 
of the plans for the Geographical Information Systems coverages, the model data 
input set to the South Florida Water Management District models and the Corps of 
Engineers hydraulic design, quantities and cost estimates.  All modeling results and 
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evaluations were posted on the WPA web site for the team and general public to 
review. 

 
The WPA team focused on the components of CERP within the WPA study 

area.  This focus of the plan formulation process was on increasing regional storage 
capacity and increasing water management flexibility to meet water quantity 
objectives.   

 
A major advantage of the Water Preserve Areas Feasibility Study is that it 

has used tools and methods to evaluate the entire C&SF Project area together as an 
integrated system. Thus, the effects of making modifications in the WPA were able 
to be seen and then used to develop a plan that maximized regional benefits and 
maximized system-wide benefits as well. The South Florida Water Management 
Model is the tool that demonstrates the hydrologic effects of changes on a system-
wide basis.  Sub-regional groundwater models for Palm Beach, Broward, and North 
Miami-Dade were used to regionally assess the plan benefits. 
 

The WPA team developed measures to evaluate alternative plan affects on 
the WPA region and utilized the measures to evaluate the effect of the alternative 
plans on the entire C&SF Project area. The use of system-wide and regional tools 
and a science-based analytical approach support the conclusion, that the future 
without plan condition is not favorable - nor is it sustainable - for the south Florida 
ecosystem.  

 
 The WPA team recognized that, from a regional perspective within the three 
county WPA area, water quality impacts weigh most heavily on waters discharging 
to the Everglades Protection Area.  While the water quality impacts in other 
receiving bodies may not receive the same level of attention as the Everglades, 
water quality is still a factor in the major canals leading to the estuaries and the 
estuaries themselves. 
 
 
Separable Elements of the Recommended Plan 
 

The WPA team formulated and evaluated five alternative plans and several 
scenarios. From the components of the preliminary selected plan, the tentative 
selected plan was selected. The estimated first cost of the recommended plan is 
$732,839,000; and the annual operation and maintenance costs, including adaptive 
assessment and monitoring, are $3.3 million.  The plan modifies the existing CERP 
components into the following separable elements and recommends this as the 
Water Preserve Areas:  
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Strazzulla Wetlands 
 

This separable element includes water control structures, levees, canal 
relocation and the acquisition of approximately 3,335 acres of land located east of 
the Loxahatchee National Wildlife Refuge (LNWR) in central Palm Beach County.   
 

The purpose of this component is to provide a hydrological and ecological 
connection to the LNWR and expand the spatial extent of protected natural areas.  
This land will act as a buffer between higher water stages to the west and lands to 
the east that must be drained.  The increase in spatial extent will provide vital 
habitat connectivity for species that require large unfragmented tracts of land for 
survival.   The land also contains the only remaining cypress habitat in the eastern 
Everglades and one of the few remaining sawgrass marshes adjacent to the coastal 
ridge.  This is a unique and endangered habitat that must be protected, as it 
provides an essential Everglades landscape heterogeneity function. 
 
Hillsboro Impoundment 
 

This separable element includes canal and structure relocations, canal 
conveyance improvements, water control structures and an aboveground 
impoundment with a total storage capacity of approximately 13,500 acre-feet 
located in the Hillsboro Canal Basin in southern Palm Beach County.  The design of 
the impoundment includes one compartment totaling 1,660 acres with water levels 
fluctuating up to eight feet above grade.  The S-39A structure will be replaced and 
redesignated as S-527B.  North Springs Improvement District flows were redirected 
from Water Conservation Area (WCA) 3 into the Hillsboro Canal and then to the 
impoundment.   The conveyance capacity of the Hillsboro Canal will be increased 
from the impoundment inflow structure east to the Lake Worth Drainage District 
E-1 canal to allow backpumping of additional flows from the western Hillsboro 
Canal basin. 

 
The purpose of this component is to supplement water deliveries to the 

Hillsboro Canal by capturing and storing excess water currently discharged to the 
Intracoastal Waterway.  These supplemental deliveries will reduce demands on 
Lake Okeechobee and LNWR.  The impoundment pool will also provide 
groundwater recharge, reduce seepage from adjacent natural areas, and prevent 
saltwater intrusion by releasing impounded water back to the Hillsboro canal when 
conditions dictate.  Some measure of flood protection may also be provided along 
with water quality improvements. 
 
Broward County WPA 
 
 This separable element includes buffer marsh areas, canals, levees, water 
control structures and above-ground impoundments with a total storage capacity of 
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approximately 6,000 acre-feet located in the western C-11 Canal basin and 6,600 
acre-feet located in the western C-9 Canal basin in western Broward County.   
 

The multi-purpose separable element is designed to direct runoff events from 
the western C-11 drainage basin into the C-11 impoundment instead of pumping 
the untreated runoff into WCA-3A through the S-9 pump station. The purpose of 
the C-9 Impoundment features are to pump storm events from the western C-9 
drainage basin into the impoundment along with runoff transferred from the 
western C-11 basin.  The impoundment pools will assist in reducing seepage from 
adjacent natural areas WCA-3A/3B, WCA-3A/3B Seepage Management areas, 
providing groundwater recharge, meeting the urban area water demands and 
preventing saltwater intrusion in the surficial aquifer.  Another function of this 
separable element is the ability to reduce seepage from WCA-3A to improve 
hydropatterns within the WCA by allowing higher water levels in the borrow canals 
and maintaining longer duration inundation within the marsh areas that are 
located east of the WCA and west of US Highway 27.  This component also will 
attenuate high stages in WCA-2B and divert this excess water to Northeast Shark 
River Slough via C-500 if there are unmet demands or for storage in the future 
Central Lake Belt Storage Area.   This component will also reroute water supply 
deliveries to Miami-Dade County.  The proposed backfilling of the Miami Canal as 
part of the decompartmentalization of WCA-3 requires a revised conveyance route.  
The new conveyance route runs through an upgraded North New River Canal, via 
C-502, to the Miami Canal east of WCA-3.  From that point the conveyance system 
deliveries are routed through the revised Dade-Broward Levee Canal as indicated 
below.  
 
Dade-Broward Levee and Canal 
 

This separable element includes water control structures, canal conveyance 
improvements and modifications to the Dade-Broward Levee and C-4 Canal located 
in Miami-Dade County.   

 
The purpose for the C-503 Canal (Dade Broward Levee Canal) is to convey 

Lake Okeechobee dry-season water supply deliveries to the South Dade Conveyance 
System and C-4/C-2 Canal basins.  Another purpose of the C-503 Canal is to reduce 
seepage from the Pennsuco Wetlands and WCA-3B to the east by maintaining 
elevated control stages when deliveries are not being made.  An additional purpose 
of the C-503 Canal is to provide the North West Wellfield a groundwater recharge 
water source to limit impacts of seepage management of the Pennsuco Wetlands 
and WCA-3B. 
 

The purpose for the C-501 Canal (L-30 Borrow Canal) is to convey natural 
system deliveries to the Northeast Shark River Slough.  The C-501 Canal also 
maintains one of the existing purposes of the L-30 Borrow Canal in reduction of 
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seepage loss from WCA-3B by maintaining an elevated control stage when 
deliveries are not being made.  The existing L-30 Borrow Canal is currently used to 
make regional dry-season water supply deliveries to the South Dade Conveyance 
System via the L-31N system south of US-41 (Tamiami Trail).  This conveyance 
purpose of L-30 Borrow Canal is supplanted by C-503 or the Dade-Broward Levee 
Canal as explained in the paragraph above.  The upgraded L-30 Canal (C-501) will 
convey the seepage and excess WCA-2B water in the future as this is a better 
quality water than the regional water supply. 

 
The primary purpose of S-380E (eastern C-4 Structure) is to direct water 

south in the C-2 Canal for groundwater and wellfield recharge.  The ability to direct 
flows south in the C-2 Canal will provide more freshwater flows to the central 
Biscayne Bay area.  The structure can also be operated to maximize the flow in both 
canals during the wet season to optimize flood protection. 
 
 
What the WPA Plan Will Accomplish 
 

Implementation of the Water Preserve Areas Project will begin the recovery 
of healthy, sustainable ecosystems throughout south Florida.   Specifically, 
implementation of the WPA Plan will reduce discharges to WCA 3A, through the 
S-9 Pump Station, by 99 percent; increase spatial extent and protect the 3,335 acres 
of wetland in the Strazzulla tract adjacent to Loxahatchee National Wildlife Refuge; 
reduce seepage flow from WCA 3A/3B by 75 percent; and will increase water to the 
system by approximately 19 percent more than was anticipated by the 
Comprehensive Plan for the same components.  Some flood protection and water 
quality benefits will also be realized. 

 
Therefore, the water supply and environmental restoration objectives of the 

Water Preserve Areas Project will be met:  More water is retained in the natural 
system; water currently discharged to tide is captured and stored; a buffer between 
the natural system and developed areas is provided where feasible; and, wetlands 
outside the Everglades have increased spatial extent and are protected and 
enhanced. 
 
 
How the WPA Plan Will Be Implemented 
 

A Project Management Plan (PMP) will be prepared for the recommended 
plan after completion of the draft report.  The plan will identify specific tasks to be 
accomplished during preconstruction engineering and design. 
  
 A follow-on Special Project Implementation Report will be completed to 
address the water reservations issues associated with the Water Preserve Areas as 
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required by the Water Resources Development Act of 2000 and Chapter 373.470, 
Florida Statutes. 
 

The Water Preserve Areas Plan is divided into four separable elements.  They 
are the Strazzulla Wetlands, Hillsboro Impoundment, Broward County Water 
Preserve Areas and Dade-Broward Levee and Canal.  The Strazzulla Wetlands are 
recommended under Section 601 (c) of WRDA 2000 (Program Authority) and 
Hillsboro Impoundment is recommended under Section 601(b)(2)(D)(iii) of WRDA 
2000 (Initial Project Authorizations).   
 

The Broward County WPA is recommended for WRDA 2002, which includes 
WRDA 2000 Initial Projects North New River Improvements, C-11 Impoundment, 
C-9 Impoundment, and WCA 3A/3B Levee Seepage Management.  The separable 
element also includes advancing part of WCA 2B Flows to Central Lake Belt 
Storage Area and WCA 3 Flows to Central Lake Belt Storage Area.  Since these 
projects work together to reduce the pumping of untreated urban water into the 
natural area, they are combined in one separable element. 
 

Dade Broward Levee and Canal will also be recommended in WRDA 2002.  
Included in this separable element is Central Lake Belt Storage Area L-30 
improvements, North Lake Belt Storage Area (Turnpike Deliveries), the Dade 
Broward Levee and Canal and the C-4 structure. 
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