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EXECUTIVE SUMMARY 
 
The U.S. Army Corps of Engineers (USACE), Jacksonville District, in 
cooperation with its cost-sharing partner, the South Florida Water Management 
District (SFWMD), has prepared an Integrated Project Implementation Report 
(PIR) and Environmental Impact Statement (EIS) for the Caloosahatchee River 
(C-43) West Basin Storage Reservoir project, located in Hendry County, Florida.  
This report describes the purpose and need for the project, location, alternatives 
considered, and the selected alternative plan (SAP), including plan 
implementation.  The report also contains the evaluations conducted reaffirming 
that an above-ground storage reservoir in the Caloosahatchee River (C-43 Canal) 
basin is a cost-effective solution for achieving the benefits of the project and the 
goals and purposes of the Comprehensive Everglades Restoration Plan (CERP).   
 
The purpose of the Caloosahatchee River (C-43) West Basin Storage Reservoir 
project is to contribute to the restoration of the Caloosahatchee Estuary as part 
of a comprehensive plan for restoring the south Florida ecosystem.  The SAP 
provides approximately 170,000 acre-feet (ac-ft) of above-ground storage volume 
in a two-cell reservoir with normal pool depths when the reservoir is full that 
vary from 15 feet at the southeast corner to 25 feet at the northwest corner.  
Project features encompass approximately 10,700 acres acquired partially with 
funds provided by the Federal government via Department of Interior (DOI) 
funds for Everglades Restoration and partially with funds provided by the State 
of Florida.  Major features of the SAP include external and internal 
embankments, canals, two pump stations, internal control and outflow water 
control structures, and environmentally responsible design features to provide 
fish and wildlife habitat such as littoral areas in the perimeter canal and deep 
water refugia within the reservoir. 
 
In addition, the recent recommendations of the National Research Council 
(NRC) of the National Academies in the final selection of the SAP were 
considered.  The NRC has reviewed the first five years of work on CERP.  
Starting in 2004, 12 science and engineering experts studied CERP’s progress 
and, after two years of study, issued their findings:  Progress Toward Restoring 
the Everglades:  The First Biennial Review, 2006.  Biennial evaluations will 
continue through the 30-year lifetime of CERP.  The NRC recognizes that 
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Everglades’ restoration is a complex undertaking with many scientific 
uncertainties, which can slow the rate of progress.  The NRC concluded that if 
the construction of a restoration project is delayed until all scientific 
uncertainties are eliminated, there will be many negative consequences 
including:  continued decline of the Everglades ecosystem, lagging public 
support, and increased project costs.  The NRC identified an approach referred 
to as Incremental Adaptive Restoration where an incremental approach using 
steps that are large enough to provide some restoration benefits now, while 
addressing critical scientific uncertainties and taking actions to promote 
learning that can guide the remainder of the project design.  Constructing 
projects using a phased approach will enable assessments of benefits and 
impacts to the environment as each phase is constructed.  Remaining phases will 
then be adapted to optimize performance based on actual findings from the 
earlier phases. 
 
To address changing conditions, concerns and issues which have arisen since the 
Restudy analysis of the Caloosahatchee River Watershed, it is recommend that 
project use an Incremental Adaptive Restoration approach of two PIRs, in which 
the first PIR, the Caloosahatchee River (C-43) West Basin Storage Reservoir will 
address the most immediate needs of the estuary, while ensuring that it is fully 
compatible and consistent with the CERP.  The second PIR would be a more 
comprehensive study that could provide a complete solution to addressing the 
broader needs of the entire basin. 
 
This report has been prepared in accordance with the requirements of Section 
601(d) of the Water Resources Development Act of 2000 (WRDA 2000) and 
Programmatic Regulations for the CERP (33 Code of Federal Regulations [CFR] 
Part 385) and will be circulated for public and agency review and comment in 
accordance with the National Environmental Policy Act (NEPA).  This PIR and 
EIS take into consideration public and agency comments, which will be the basis 
for the Chief of Engineer’s Report to be submitted to the Assistant Secretary of 
the Army (Civil Works) for transmittal to Congress.  
 
PURPOSE AND NEED FOR THE PROJECT 
 
The Caloosahatchee River and Estuary is at the head of a vast estuarine and 
marine ecosystem that includes aquatic preserves (Matlacha Pass Aquatic 
Preserve, Estero Bay Aquatic Preserve, Pine Island Sound Aquatic Preserve, 
Charlotte Harbor National Estuary, and the Caloosahatchee, Matlacha Pass and 
Ding Darling National Wildlife Refuges), along with numerous other Federal, 
state, and local parks and recreation areas.  Restoration of a healthy, productive 
aquatic ecosystem in the Caloosahatchee River is essential to maintaining the 
ecological integrity and associated economic activity in these publicly owned and 
managed areas.    
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The Caloosahatchee Estuary (which is generally considered to be that portion of 
the Caloosahatchee River west of the W. P. Franklin Lock and Dam, Structure 
S-79, including the Matlacha Pass, San Carlos Bay, and Estero Bay areas at the 
mouth of the Caloosahatchee River, Figure ES-1 and Figure ES-2) 
encompasses approximately 80 square miles of estuarine habitat on Florida’s 
southwest coast in the vicinity of Fort Myers, Florida.  The Fort Myers area, 
including Cape Coral, Fort Myers Beach, Sanibel and Captiva Islands, Bonita 
Springs and unincorporated areas is one of the fastest growing areas in the  
 
 

Caloosahatchee Estuary Area

 
FIGURE ES-1:  PROJECT VICINITY MAP 
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FIGURE ES-2:  CALOOSAHATCHEE ESTUARY AREA MAP 

 
 

Southeastern United States (2000 population approximately 440,000 according 
to United States [U.S.] census figures) and is an extremely popular tourist 
destination.  The Caloosahatchee Estuary is connected to Lake Okeechobee by 
the Caloosahatchee River (C-43 Canal), a man-made connection to the lake 
originally created in the late 19th century.  As part of the Central and Southern 
Florida (C&SF) Project for Flood Control and Other Purposes, the 
Caloosahatchee River has been widened and deepened to ensure that high water 
levels in Lake Okeechobee can be managed to prevent harmful high water levels 
in the lake and flooding in adjacent areas.  The Caloosahatchee River is part of 
the federally maintained Okeechobee Waterway, and also serves to provide 
water supply deliveries from Lake Okeechobee to urban and agricultural areas 
in the basin while conveying basin runoff away from urban and agricultural 
areas. 
 
Currently, there is not enough storage capacity in the regional water 
management system to minimize or prevent the possible harmful effects of 
periodic high volume discharges of freshwater to the Caloosahatchee Estuary.  
Conversely, during dry periods, there is sometimes not enough freshwater 
available in the regional system to maintain desirable salinity levels in the 
estuary.  The combined result of too much and too little freshwater flowing to the 
Caloosahatchee Estuary is a degraded estuarine ecological community, 
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characterized by declines in the abundance and diversity of native finfish and 
shellfish populations and other marine and estuarine species, poor water 
quality, and reductions in the extent of submerged habitat suitable for sea grass 
and oysters (two primary indicators of healthy estuarine communities in south 
Florida) and other higher trophic level species, including threatened and 
endangered species (e.g., manatees, wood storks). 
 
To restore ecological function and productivity in the Caloosahatchee Estuary, 
CERP, approved by Congress in the WRDA 2000, included an above-ground 
reservoir along the Caloosahatchee River to capture and store basin runoff and 
excess freshwater released from Lake Okeechobee.  By capturing this excess 
water the reservoir can also serve as a source of environmental water supply to 
the estuary during dry periods.  The need for additional storage to restore, 
protect, and preserve the Caloosahatchee Estuary, including Federal trust lands 
and other publicly owned and managed areas in and around the Caloosahatchee 
Estuary has also been validated by other planning efforts, including the 
Caloosahatchee Water Management Plan (2000) and Lower West Coast Water 
Supply Plan (2005-2006) prepared by the SFWMD.  In accordance with Federal 
and state requirements for implementing CERP projects, this Final PIR was 
prepared to reaffirm that an above-ground storage reservoir in the 
Caloosahatchee River (C-43 Canal) Basin is a cost-effective solution for 
achieving CERP goals and Caloosahatchee River (C-43) West Basin Storage 
Reservoir project objectives and to present the results of evaluations required by 
Federal and state regulations. 
 
WHAT WILL HAPPEN WITHOUT THE PROJECT? 
 
Environmental conditions have declined sharply in the Caloosahatchee Estuary 
area due to flood control and water management actions in the study area.  
Additionally, since the greater Fort Myers area population has already increased 
considerably since the CERP was approved in 2000 and is projected to continue 
to increase, increasing demands for freshwater will be placed on the 
Caloosahatchee River and its tributaries to meet competing municipal, 
agricultural, and environmental water supply needs in the basin.  The expected 
result is that undesirable high salinity levels will also continue to recur in the 
Caloosahatchee Estuary, and those events will likely be greater in severity and 
duration.   
 
Economically, the decline in estuary functions has already had and will continue 
to create periodic significant adverse impacts on commercial, recreational and 
associated economic activities.   
 
Without actions taken to reduce the effects of too much and too little freshwater 
entering the Caloosahatchee Estuary at the wrong times, the estuarine 



 Executive Summary 

Final Caloosahatchee River (C-43) West Basin Storage Reservoir PIR and Final EIS September 2007 
   

x 

ecosystem will continue to be degraded with the potential for some estuarine 
species to disappear entirely.  If the recommended plan for the Caloosahatchee 
River (C-43) West Basin Storage Reservoir project is not constructed, ecologically 
damaging discharges of basin runoff and flood control releases from Lake 
Okeechobee will continue during wet periods, causing periodic unnatural low 
salinity levels in the Caloosahatchee Estuary and adjacent estuarine and marine 
areas, including adjacent parks, refuges, preserves and other publicly owned and 
managed areas.   
 
 The net ecological effect of continued degradation of the Caloosahatchee Estuary 
will be further loss and limited possibility for recovery of primary and secondary 
productivity, including forage and nursery areas in submerged habitats and 
adjacent wetlands.  The reduction in the abundance and spatial distribution of 
primary organisms such as submerged vegetation, invertebrates, small fish, and 
other prey organisms normally part of a healthy estuarine community will 
continue to be adversely impacted and be magnified in higher-level organisms 
such as pelagic fish, marine mammals, birds, and other aquatic-dependent 
wildlife (including threatened and endangered species). 
 
PLAN FORMULATION, EVALUATION, AND SELECTION 
 
Previous ecosystem restoration and water supply planning efforts including the 
C&SF Comprehensive Review Study, Final Integrated Feasibility Report and 
Programmatic EIS (USACE and SFWMD, April 1999) have established the need 
for and the beneficial effects of an above-ground reservoir in the Caloosahatchee 
River (C-43 Canal) Basin as part of a comprehensive plan to achieve restoration 
objectives for the Caloosahatchee Estuary.   
 
The Comprehensive Review Study included two primary structural components 
focused on improving environmental conditions in the Caloosahatchee River and 
Estuary:  1) an approximately 160,000 ac-ft reservoir with associated aquifer 
storage and recovery (ASR) wells and 2) basin runoff backpumping and 
stormwater treatment facilities.  Due to technical uncertainty and 
implementation issues, the ASR features (Part 2) originally associated with a 
storage reservoir in the Caloosahatchee Basin will be evaluated and 
implemented separately.  The availability and effectiveness of storing basin 
runoff, treating it and returning (back-pumping) it to Lake Okeechobee will also 
be further evaluated as part of a future study.   
 
For this project, plan formulation efforts involved reaffirming that an above-
ground storage reservoir, as originally described in the Comprehensive Review 
Study, is a cost-effective means for achieving the purposes of the project 
consistent with the goals and objectives of the CERP.  After reaffirming that the 
benefits of the project could be achieved with an above-ground reservoir, 
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formulation efforts focused on optimizing reservoir size and features on lands 
already acquired using DOI funds for project implementation, combined with a 
consideration of planning and policy constraints such as the WRDA 2000 
Savings Clause. 
 
After consideration of an initial array of alternative plans involving storage 
volumes ranging from 100,000 to 220,000 ac-ft with various inflow pump sizes, a 
final array of four alternative plans were selected consisting of: 
 

• Alternative 2: 100,000 ac-ft storage reservoir with 1,500 cubic feet per 
second  (cfs) pump capacity 

• Alternative 3B: 170,000 ac-ft storage reservoir with 1,500 cfs pump capacity 
• Alternative 3C: 170,000 ac-ft storage reservoir with 3,800 cfs pump capacity 
• Alternative 4A: 220,000 ac-ft storage reservoir with 3,800 cfs pump capacity 

 
Based on performance measures and habitat suitability indices (HSI), a system 
formulation evaluation was performed comparing the performance of each of the 
alternative plans together with the remaining components of CERP to the No-
Action Alternative (future without-project condition).  The system formulation 
evaluation examines differences in the magnitude of the alternative plan 
outputs to illustrate which plan performs best in a system-wide context.  One of 
the key assumptions for the system formulation model simulations was that 
water supply deliveries from Lake Okeechobee to the Caloosahatchee River 
would be constrained to the same volumes as provided in the Comprehensive 
Review Study.  This assumption was included in the hydrologic simulation to 
maintain the benefits provided by the CERP in the Everglades and other south 
Florida basins due to projected increased demands for water supply in the 
Caloosahatchee Basin subsequent to the completion of the Comprehensive 
Review Study.  The Tentatively Selected Plan (TSP) was identified from the 
system formulation evaluation. 
 
After the TSP was identified, a next-added increment (NAI) analysis was 
performed to show how well the TSP would perform without the effects of other 
CERP projects (i.e., assuming no further investment of public funds after this 
project, is the TSP still a good investment?).  In the NAI analysis, the planning 
constraint on water supply deliveries to the Caloosahatchee River was removed 
from the model simulation, to ensure that current levels of service for water 
supply in the Caloosahatchee Basin could still be met with implementation of 
the TSP. 
 
 Although it is clear based on the evaluations performed that plans with greater 
storage capacity and pump sizes would produce more benefits (Alternative 3C 
was identified as the NER plan) for the Caloosahatchee Estuary, the increase in 
benefits is associated with increasing cost (including additional real estate 
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interest) and increasing technical uncertainties regarding canal conveyance 
capacity, modifications to existing infrastructure and embankment design. 
 
Alternative 3B is recommended for implementation, rather than Alternative 3C, 
which has been identified as the NER alternative plan. Alternative 3B meets the 
policy criteria established in Corps of Engineers guidance for planning in a 
collaboration environment1.  This guidance provides that any alternative plan 
can be selected “if it has, on balance, net beneficial effects after considering all 
plan effects, beneficial and adverse…”  Alternative 3B is clearly of less scope and 
cost than Alternative 3C, reduces uncertainty and financial risk to the 
government, and meets the Administration’s policies for high priority outputs.  
Because Alternative 3B is an increment of Alternative 3C, this plan also 
supports adaptive implementation recommendations established by the NRC. 
The study considered various scales of reservoir storage and identified no 
alternative smaller than 3B which was more economical. For these reasons 
Alternative 3B is the recommended plan and no ASA(CW) waiver is required. 
 
DESCRIPTION OF THE SELECTED ALTERNATIVE PLAN 
 
The term “selected alternative plan” refers to the alternative that has been 
recommended for implementation.  For the purposes of complying with the 
NEPA and in the spirit of NEPA, the plan that would be recommended for 
authorization is termed the “preferred alternative.”  For NEPA, a plan is not 
“selected” until it has been fully coordinated, is subject to alterations based on 
public involvement, and is then formally accepted by Congress or the Chief of 
Engineers, as appropriate, and authorized with the signing of a Record of 
Decision (ROD) or Finding of No Significant Impact (FONSI).  Throughout this 
document, the analysis includes the NEPA evaluation and uses the term 
“selected alternative plan” or “selected plan” interchangeably as the preferred 
alternative.  “Selected” throughout this document is meant to discern which 
alternative the team is recommending to Congress and the Chief of Engineers 
for further development and implementation 
 
The selected plan (“preferred alternative”) (Figure ES-3), Alternative 3B, 
consists of two cells and associated features totaling approximately 10,700 acres 
providing a normal maximum storage capacity of approximately 170,000 ac-ft 
surrounded by a perimeter embankment and canals.  The SAP will require 
approximately 10,480 acres of fee and 20 acres of perpetual channel easement.  
Approximately 200 additional acres will be required on a temporary basis during 
project construction for staging areas.  Major features of the SAP for the 
Caloosahatchee River (C-43) West Basin Storage Reservoir project include: 
 
                                                 
 
1 EC 1105-2-409 “Planning in a Collaborative Environment”  
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• External (dam) embankments varying in height from 32-37 feet above 
existing grade; 

• Soil-Bentonite slurry walls within and beneath the external 
embankments; 

• An internal (dam) embankment separating the two reservoir cells with an 
approximate height of 31 feet above existing grade ; 

• An inflow pump station consisting of diesel-powered pumps with a total 
pumping capacity of 1,500 cfs; 

• A perimeter canal; 
• A perimeter canal pump station consisting of electric-powered pumps with 

a total pumping capacity of 195 cfs; 
• Numerous spillways, culverts, perimeter canal structures, an internal cell 

balancing structure, and outlet structures; 
 

 
FIGURE ES-3:  SELECTED ALTERNATIVE PLAN FEATURES   
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The external embankments include drainage features, and the top of the 
embankments and the upper portion of the outward side will be covered with 
soil-cement.  The internal embankment does not include drainage structures, 
but will be covered on both sides with soil-cement.  The reservoir is designed to 
withstand hurricane force winds of over 160 miles per hour (mph), as well as a 
combination of hurricane force winds with a rainfall event of over 54 inches in a 
72-hour period.   
 
The operation of the SAP is keyed to conditions at the W. P. Franklin Lock and 
Dam (structure S-79) on the Caloosahatchee River, as the flows over the dam are 
a good indicator of the resulting health of the estuary.  The project will be 
operated to improve environmental conditions in the Caloosahatchee Estuary by 
reducing flows over S-79 during wet periods, and helping to maintain a 
minimum flow of 450 cfs at S-79 during dry periods.  The S-79 structure is 
located approximately ten miles down-river (west) of the project site. 
 
Project operations involve pumping inflows from the Caloosahatchee River 
(C-43) via an existing canal (Townsend Canal) into Cell 1.  An internal cell 
balancing structure in the internal embankment will allow water in Cell 1 to 
enter Cell 2.  Water may be released from both cells by outlet structures into the 
perimeter canal for delivery back to the Caloosahatchee River via the Townsend 
Canal and two other direct connections (Fort Simmons Branch and Banana 
Branch Canal) to the C-43 Canal.  Other project structures help to maintain 
water levels in the perimeter canal and Townsend Canal, and provide water 
supply deliveries to adjacent lands affected by construction and operation of the 
reservoir. 
 
BENEFITS OF THE SELECTED ALTERNATIVE PLAN 
 
The SAP contributes toward the restoration of ecosystem function in the 
Caloosahatchee Estuary by reducing the number and severity of events where 
harmful amounts of freshwater from basin runoff and Lake Okeechobee releases 
are discharged into the estuary system.  The SAP also helps to maintain a 
desirable minimum flow of fresh water to the estuary during dry periods.  These 
two primary functions help to moderate unnatural changes in salinity that are 
detrimental to estuarine communities.   
 
Based on a salinity model, the area within the Caloosahatchee Estuary system 
beneficially affected by the project conservatively encompasses at least 71,000 
acres in the Caloosahatchee River, San Carlos Bay, and a portion of Pine Island 
Sound, although in all likelihood the area beneficially affected by project 
implementation will be much larger, including portions of Pine Island Sound, 
Estero Bay, and the Gulf of Mexico.  These acres are within the navigable waters 
of the United States and within the navigation servitude of the United States. 
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The SAP also provides deepwater habitat within the impoundment cells, 
including refugia (created by embankment excavation) for fish and other aquatic 
animals during extremely dry periods.  The perimeter canal may also include 
littoral areas which may be utilized as forage and nursery habitat by wading 
birds.  The configuration and extent of these areas will be determined during 
detailed design work.     
 
Though not designed specifically to provide water treatment benefits, the 
reservoir is expected to reduce downstream nutrient loads by retaining 
approximately 20 percent of the total phosphorus load that enters the reservoir.  
The reservoir’s average hydraulic residence time of around 200 days is expected 
to result in substantial removal of pesticides and heavy metals through settling 
of suspended solids. 
 
In accordance with the CERP Programmatic Regulations (33 CFR Part 385) and 
the Draft Programmatic Guidance Memoranda, the selection of plans for 
individual CERP projects is based on the performance of alternative plans when 
evaluated together with the rest of the CERP.  This ensures that from a south 
Florida ecosystem-wide perspective, the SAP will contribute toward the 
achievement of system-wide restoration goals and objectives established for 
CERP, as well as the other water-related needs of the region.  Plans must also be 
justified as the NAI (the next project to be added to a system of projects that 
includes only those that already have been approved and are likely to be 
implemented by the time the project being evaluated is completed).  For this 
project, no other CERP projects were included in the NAI analysis, since other 
projects were not likely to be implemented by the time this project would be 
completed.   
 
To evaluate the contribution of the SAP toward system-wide restoration goals 
and objectives, HSIs developed for the study area focused on the change in 
suitability of habitat in the Caloosahatchee Estuary.  For analytical purposes, 
the area within the Caloosahatchee Estuary system beneficially affected by the 
project was assumed to encompass approximately 71,000 acres within the 
navigable waters of the United States and is within the navigation servitude of 
the United States.  HSIs for the following key indicators of estuarine health 
were developed to evaluate project effects:  oysters, sea grass, and Vallisineria 
(“tape grass” or “eel grass”; a submerged fresh water plant found in rivers and 
streams).  Based on the HSIs, for the system formulation evaluation, the SAP 
will generate an average annual increase of approximately 12,809 habitat units 
within the affected area compared to without-project conditions (without any 
attempt to optimize system-formulation operations to further improve the 
Caloosahatchee Estuary).  The average annual cost per average annual habitat 
unit for the system formulation evaluation is approximately $2,740.  The cost 
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per acre of affected habitat (based on the total area of benefit) for this project is 
$7,146. 
 
The NAI evaluation (using the same HSI and evaluation methodology as the 
system formulation evaluation) demonstrates that as a stand-alone project 
(i.e., without the benefit of other CERP water storage projects that would further 
reduce the harmful effects of excess fresh water on the Caloosahatchee Estuary), 
the SAP will generate an average annual increase of approximately 15,300 
habitat units within the affected area compared to without-project conditions.   
 
The area of benefit is recognized as significant at a local, regional, state and 
national level.  The benefited area includes Matlacha Pass and Pine Island 
Sound state aquatic preserves.  San Carlos Bay as well as the Caloosahatchee 
River are designated as a Federal Manatee Refuge.  In addition, there are five 
national wildlife refuges in the benefits area including J.N. Ding Darling 
National Wildlife Refuge, Caloosahatchee National Wildlife Refuge, Matlacha 
Pass National Wildlife Refuge, Pine Island National Wildlife Refuge, and Island 
Bay National Wildlife Refuge.  There has also been significant public recognition 
of the importance of this area through continued support of this project by the 
local public as well as governments. 
 
Water for the Natural System and Other Water-Related Needs 
 
WRDA 2000 requires that an analysis of water made available by CERP projects 
for the natural system be included in each PIR.  This water must be reserved or 
allocated by the State of Florida prior to execution of a project operation 
agreement.  PIRs must also include an analysis of water made available by the 
project to meet other water related needs (such as water supply and aquifer 
protection).  An evaluation of water made available by the Caloosahatchee River 
(C-43) West Basin Storage Reservoir project was completed based on the 
requirements of draft Programmatic Guidance Memorandum 4 (“Identifying 
Water Made Available for the Natural System and Other Water-Related 
Needs”).   
 
The primary functions of the reservoir are two-fold:  to capture excess basin 
runoff and discharges from Lake Okeechobee during periods of high volume 
flows, and to provide an additional source of water to maintain desirable salinity 
in the Caloosahatchee Estuary during periods of low flow.  Since the estuarine 
system does not need additional fresh water during periods of excess flow, the 
analysis of water made available focused on the additional water delivered from 
the reservoir to the Caloosahatchee River and Estuary during periods when 
additional flows are needed to meet estuary flow targets.  The additional water 
delivered from the reservoir to meet estuary flow targets (as measured by flows 
at the S-79 structure over the period of analysis) ranged from approximately 
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160,000 ac-ft at least ten percent of the time to approximately 27,600 ac-ft 90 
percent of the time, with a median value of approximately 106,000 ac-ft per year.  
The State of Florida will reserve or allocate for the natural system the additional 
water made available by the project.   
 
The conceptual intent of the project is that the reservoir will be operated to 
supply water to the Caloosahatchee River based on maintaining desirable 
salinity levels in the Caloosahatchee Estuary system.  The project will not 
provide any additional water for water supply or other water-related needs in 
the Caloosahatchee River Basin.  The Draft Project Operating Manual is 
consistent with the conceptual intent and this assumption.  However, project 
operations include water supply deliveries to agricultural lands adjacent to the 
reservoir where water supply canals were interrupted due to the location of the 
reservoir and the severance of surface water connections to the Caloosahatchee 
River.        
 
The Savings Clause 
 
In addition to identifying water for the natural system and other water-related 
needs, Section 601(h)(5) (“Savings Clause”) of WRDA 2000 also requires PIRs to 
include an analysis of project effects on existing legal sources of water for 
municipal and agricultural water supplies, the Seminole and Miccosukee Tribes, 
Everglades National Park (ENP), and fish and wildlife.  The Savings Clause also 
requires an analysis of potential project impacts on the existing level of service 
for flood protection.  These Savings Clause analyses were completed based on 
the requirements of draft Programmatic Guidance Memorandum 3 (“Savings 
Clause Requirements”).   
 
Consistent with the conceptual intent described above and the Draft Project 
Operating Manual, it was assumed that project operations will not reduce the 
quantity of water in the Caloosahatchee River Basin available for water supply, 
including sources for municipal and agricultural interests and fish and wildlife.  
Sources of water for the Seminole and Miccosukee Tribes and ENP are 
influenced by the regional water management system (C&SF Project, including 
Lake Okeechobee), and are not affected by this project.   
 
An analysis of potential affects on water stages and elevations on lands adjacent 
to the reservoir was conducted with a local-scale hydrologic simulation model 
(MIKESHE).  Differences in groundwater elevations and durations were 
calculated for various points in the vicinity of the reservoir site.  These model 
results indicated that the project will not create harmful and adverse changes to 
water levels on adjacent lands.   
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ADVERSE EFFECTS OF THE SELECTED ALTERNATIVE PLAN 
 
Several potential adverse effects of the SAP have been considered during this 
study.  First, implementation of the SAP will impact approximately 125 acres of 
wetlands within the project footprint.  The loss of this wetland habitat will be 
offset by the increase in ecosystem function and quality in the Caloosahatchee 
Estuary.    
 
Second, the SAP will cause a shift in nutrient load from the wet season to the 
dry season; however, the SAP will decrease the frequency in which the monthly 
TN load exceeds the dry season, wet season, and annual targets established by F 
DEP (dry-season 190 tons/month, wet-season 350 tons/month, annual 3,000 
tons/month).   
 
While it is possible that nitrogen fixation within the reservoir will result in 
short-term increases in TN loading to S-79, the average annual TN load at S-79 
will be reduced.  Improvements will occur in the overall average water quality 
conditions at S-79 as well as downstream in the estuary.  Given the uncertainty 
in the threshold chlorophyll-a concentration required for the restoration of the 
ecological function of the estuary, the degree to which the reservoir project will 
improve downstream water quality is unknown at this time.  Based on the 
evidence presented here, it appears that the project will not cause or contribute 
to water quality degradation under future conditions.   Prior to beginning 
operation, the State of Florida will require an application for a water quality 
permit to determine compliance with applicable water quality standards 
 
Another concern raised during development of the draft report was the 
possibility that project operations would reduce the quantity of water available 
from existing sources for agricultural and urban water supply interests in the 
basin.  Conceptually, the SAP is to be operated to capture excess basin runoff 
and releases from Lake Okeechobee that would be harmful if discharged to the 
Caloosahatchee Estuary.  Storing such flows would not affect the quantities of 
water needed to meet water supply demands in those periods.  The SAP also 
includes structures and operations to provide water supply to replace any 
existing legal source on adjacent lands that were affected by project 
implementation.  The Project Operating Manual contains the operational intent 
and instructions to operators to ensure that water supply deliveries in the basin 
and adjacent to the reservoir are not adversely affected by project operations.   
 
The USACE and USFWS have completed formal consultation under Section 7 of 
the Endangered Species Act (ESA) to identify and evaluate possible adverse 
impacts to the Florida panther, eastern indigo snake, and Audubon’s crested 
caracara as a result of the Caloosahatchee River (C-43) West Basin Storage 
Reservoir.  Potential adverse impacts to the Florida panther include the loss of 
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10,335 acres of panther habitat which will be compensated for through the 
protection and restoration of 102,129 acres off-site through implementation  of 
Band 1/Acceler8 projects included in CERP.  Potential adverse impacts to the 
eastern indigo snake include the direct loss of 10,264 acres of eastern indigo 
snake habitat resulting in the incidental take of up to 54 snakes during initial 
construction and operations.  In addition to standard protection measures, initial 
and subsequent rehydrations of the reservoir will be monitored and reviewed to 
determine if snakes are re-populating the reservoir during drydown events.  
Potential adverse impacts to Audubon’s crested caracara includes the incidental 
take of up to two adult pairs of caracara in the form of harassment, as well as up 
to two caracara nest sites for up to five consecutive breeding seasons.  
Monitoring and surveys of the birds will be conducted to minimize future 
impacts.  The USACE has also completed informal consultation with the USFWS 
for the West Indian manatee.  A manatee barrier will be placed at the confluence 
of the Townsend Canal and Caloosahatchee River to minimize potential impacts 
to the West Indian manatee.  The USACE has concluded Section 7 Endangered 
Species Act (ESA) consultation with the USFWS.  
 
In public outreach efforts to date, one potential environmental justice issue has 
been identified:  the loss of jobs for low income and minority workers as a result 
of acquiring agricultural land for the construction of the reservoir.  The expected 
loss in employment will occur to seasonal and/or temporary migrant workers.  As 
can be noted in the future land use section, agricultural acreage in the 
surrounding study area and counties is expected to increase.  The 
Caloosahatchee River (C-43) West Basin Storage Reservoir Project provides an 
opportunity to somewhat alleviate the potential loss of jobs for low income and 
minority workers by providing jobs during construction of the project, some of 
which could provide seasonal and temporary employment.  In addition, it is 
anticipated that adjacent lands will continue to support agricultural operations. 
 
A final potential adverse effect that was studied in detail is the hazard potential.  
The hazard potential for a dam is defined by the possible consequences that may 
result from the release of stored water due to dam failure or mis-operation of the 
dam or appurtenances during both normal and flood flow conditions.  According 
to the joint USACE and SFWMD Design Criteria Memorandum, DCM-1, there 
are three classification levels of the hazard potential for a dam: Low Hazard 
Potential, Significant Hazard Potential and High Hazard Potential (SFWMD, 
2005).  
 
Based upon this classification system and its criteria, the proposed C-43 West 
Basin Storage Reservoir has been classified as a high hazard potential 
impoundment.  A dam break analysis indicated that a dam failure would 
compromise the safety of existing residents living near the proposed reservoir 
possibly resulting in the loss of life.  In addition, the proximity of a major 
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highway (SR80), the anticipated future development of areas near the facility, 
along with the size of the facility and volume of impounded water would all 
likely increase the potential for loss of life and high economic and infrastructure 
losses. 
 
The High Hazard Potential classification of the C-43 West Basin Storage 
Reservoir means that the reservoir has been designed with the most stringent 
safety requirements and features designed to ensure that a weather extreme 
event or even a dam break would not compromise the safety of nearby residents.  
An extensive freeboard analysis and design process has been conducted to 
ensure the integrity and safety of the impoundment in cases of wind and wave 
run-up within the reservoir.  This analysis is provided in the Engineering 
Appendix 
 
PROJECT COST ESTIMATES AND COST APPORTIONMENT 
 
The total initial estimated cost of the project, including all costs for construction, 
lands, easements, relocations, rights-of-way and disposals (LERRD), and pre-
construction engineering and design (PED) and construction management costs 
is $507,241,000.  Project construction costs will be shared equally between the 
Federal government and the non-Federal sponsor in accordance with Section 601 
of the WRDA 2000 to maintain a 50/50 cost share as measured cumulatively for 
the entire CERP Program.  Operations and maintenance (O&M) costs will be 
cost-shared 50/50 in accordance with the O&M cost-sharing provisions of Section 
601 of WRDA 2000.   
 
Section 601 of WRDA 2000 and USACE policy requires that the non-Federal 
sponsor must obtain and provide certification of LERRDs necessary for project 
implementation.  Table ES-1 provides additional details on initial costs for 
construction and non-construction items. 
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TABLE ES-1:  CALOOSAHATCHEE RIVER (C-43) WEST BASIN STORAGE 
RESERVOIR COSTS OCTOBER 2006 PRICE LEVELS  

(INITIAL COSTS ROUNDED TO THE NEAREST $10,000) 
Ecosystem Restoration Elements TOTALS 

  
Construction  

Demolition $70,000
Mobilization/Demobilization $11,240,000
Relocations $1,050,000
Site Work $4,040,000
Reservoir (embankments, slurry wall, drains, soil 
cement, perimeter canal, spillways, structures, etc.) $250,660,000

Pumping Plants $72,820,000
Main Outlet Structures $8,250,000
Townsend Canal Improvements $2,000,000
Manatee Protection Structure $2,520,000
Recreation $2,520,000
Sub-Total Construction Cost $355,170,000
  

Non-Construction  
Lands and Damages $80,420,000
Planning, Engineering, and Design $44,650,000
Construction Management $27,000,000
Sub-Total Non-Construction Cost     $152,070,000
  

TOTAL INITIAL COST $507,240,000
 

The estimated average annual cost for operations and maintenance is $3,000,000 
(rounded to the nearest $10,000). 
 
The costs shown above are updated, detailed costs and are not exactly equivalent 
to the costs that were utilized in the Economic Appendix cost/effectiveness and 
incremental costs analysis (CE/ICA).  These updated costs were used, due to 
more detailed cost estimates becoming available, which warranted further 
justification of the original CE/ICA that was used for plan formulation and 
selection as can be noted in Appendix E.  
 
SELECTED ALTERNATIVE PLAN IMPLEMENTATION 
 
“ACCELER8” 
 
The State of Florida has developed a program called “Acceler8” to accelerate 
design and construction of critical restoration projects prior to one or more of the 
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following actions:  administration approval, Congressional committee resolution, 
Congressional authorization, and appropriation of Federal funds for CERP 
project construction and operation.  Acceler8 projects are consistent with CERP 
projects, and are typically increments of a larger plan described in CERP PIRs.  
The “C-43 (Caloosahatchee River) West Reservoir” project is one of the projects 
included in the Acceler8 program (www.evergladesnow.org). 
 
The State has determined that Acceler8 projects will provide immediate 
environmental, social, and economic benefits in the south Florida region, and 
has begun design and construction work in anticipation that future authority 
will provide for credit toward the fifty percent non-Federal cost-sharing 
requirements of WRDA 2000.  The SFWMD is the lead agency for the State of 
Florida for implementing the Acceler8 program.  The SFWMD proposes to 
initiate construction on the Caloosahatchee River (C-43) West Basin Storage 
Reservoir project prior to implementation of the Federal project, and has already 
constructed test cells at the project site to evaluate seepage and embankment 
design and water quality effects. 
 
This report contains a recommendation that the non-Federal sponsor (SFWMD) 
receive credit toward the non-Federal cost-share for work completed prior to 
entering into a project cooperation agreement, provided that the work is integral 
to the CERP project and subject to certifications that:  1) the costs are 
reasonable, allowable, necessary, auditable, and allocable; and 2) that the 
activities were implemented in accordance with USACE design and construction 
standards and applicable laws. 
 
Detailed design of the Caloosahatchee River (C-43) West Basin Storage 
Reservoir project will be accomplished by the SFWMD as part of the State of 
Florida’s Acceler8 program.  Design information and details will be coordinated 
and reviewed by the USACE pursuant to the Design Agreement between 
USACE and SFWMD dated May 12, 2000.  Activities during the construction 
phase will be in accordance with the Acceler8 program and will be the 
responsibility of the SFWMD.  
 
Real estate interests for LERRDs will be the responsibility of the SFWMD.   
 
A draft Project Operating Manual is included with this report.  An Interim 
Project Operating Manual will be completed during subsequent detailed design 
efforts to reflect design modifications.  A Final Project Operating Manual will be 
prepared following completion of operational testing and monitoring which 
occurs at the end of the construction phase.  The USACE and SFWMD will share 
in the responsibilities for conducting water management operations during 
operational testing and monitoring of the project. 
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In coordinating completion of the CERP PIR with Acceler8 activities, the USACE 
is proceeding with two separate and independent but related actions:  the 
feasibility-level evaluation of the Federal project described in this final report 
and the regulatory evaluation of the SFWMD’s proposed project as part of an 
application for a Department of the Army Section 404 (Clean Water Act) permit.  
The SFWMD’s Acceler8 project is consistent with the SAP included in this final 
report.  It is anticipated that the Final Integrated PIR and EIS to be prepared 
for this project will be considered as part of the regulatory permit application 
and provide the basis for the NEPA evaluation of the proposed Acceler8 project.  
A Section 404 permit decision will not be made until at least 30 days after the 
Notice of Availability of the Final Integrated PIR and EIS and execution of a 
Regulatory Record of Decision by the District Commander. 
 
The scheduled construction start date for the Acceler8 project is initiation of 
clearing and grubbing, and embankment structure pre-loading in December 
2007, and reservoir construction in February 2008, pending receipt of all 
required authorizations and approvals.  It should be noted that the clearing and 
grubbing activities in uplands do not include any discharge of dredge or fill 
material into waters of the United States, thus there is no Department of Army 
permit associated with this work.  Department of the Army authorization will be 
required prior to embankment structure pre-loading and reservoir construction. 
 
STAKEHOLDER PERSPECTIVES 
 
Initial public and agency comments received in response to a 2003 public notice 
of intent to prepare a Draft Integrated PIR and EIS focused on impacts to 
existing wildlife habitat in the vicinity of the reservoir site, the adequacy of 
habitat to be created within the reservoir, water quality impacts, recreation 
features to be included in the project, potential impacts to water supplies and 
reservoir operations, and potential impacts to a portion of State Road 80 
adjacent to the reservoir.  
 
Since 2003, several hurricanes passing over south Florida created exceptionally 
high volumes of fresh water entering the Caloosahatchee Estuary from local 
basin runoff and from Lake Okeechobee.  In response to public concerns raised 
about impacts to both the Caloosahatchee and St. Lucie estuaries and the effect 
of high water levels in Lake Okeechobee on Herbert Hoover Dike, the USACE, 
Jacksonville District announced plans in early 2006 (during plan formulation 
efforts for this project) to prepare a supplemental EIS (separate from this PIR 
and EIS) to investigate modification of the Lake Okeechobee Regulation 
Schedule (LORS), or water control plan, to address these and related concerns.   
 
Many stakeholders, local governments and representatives of non-governmental 
environmental organizations provided similar written comments and statements 
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at recent public meetings on the proposed changes to Lake Okeechobee’s 
Regulation Schedule (LORS).  The primary focus of their concern was the 
releases the lake would make to the Caloosahatchee River under the new 
regulation schedule and the effect those release would have on the health of the 
estuary.  Some raised concerns about how the harmful effects of both excessive 
amounts of fresh water entering the estuary during the wet season and of 
insufficient fresh water to maintain desirable salinity levels in the estuary 
during dry periods affects the local economy.  For example, in an October 2006 
letter, the City of Sanibel commented: 
 

“Sanibel Island’s economy and its way of life depend upon the health of the 
Caloosahatchee River and Estuary.  The Estuary provides essential habitat for 
fish populations that are central to the region’s economy and recreational 
fishing economies.  The City of Sanibel is particularly dependent on the health 
of the Caloosahatchee Estuary, as tourism generated by the diverse estuarine 
ecosystem in which it is located is central to the Island’s economy.” 

 
Similarly, the City of Fort Myers commented: 
 

“The Caloosahatchee River and the estuary must be protected.  The local 
economy is reliant on these waters through both the tourism industry and the 
fishing industry.  We cannot afford to lose this most precious environmental 
and economic resource to the damaging effects of increased water releases 
from Lake Okeechobee.” 

 
Since this Caloosahatchee River (C-43) West Basin Storage Reservoir Final PIR 
and EIS will be circulated for public and agency review and comment, and since 
it involves many of the same stakeholders and issues, it is expected that 
comments similar to those received on the LORS, Draft Supplemental EIS 
(USACE, Jacksonville District, August 2006) will be submitted for this project. 
 
ENVIRONMENTAL OPERATING PRINCIPLES 
 
The proposed project is consistent with the USACE “Environmental Operating 
Principles” (http://www.hq.usace.army.mil/cepa/envprinciples.htm), particularly 
with respect to the south Florida ecosystem-wide approach for plan formulation, 
evaluation, and selection, and a holistic consideration of water resources needs 
and solutions to water resources problems in the study area.  The SAP 
incorporates monitoring, and CERP has an adaptive assessment and 
management program in place to ensure that projects, including the 
Caloosahatchee River (C-43) West Basin Storage Reservoir project, are achieving 
intended purposes.  Project implementation, including plan formulation, 
involved collaborative interactions with the multiple agencies represented on the 
Project Delivery Team (PDT).  Study area stakeholder groups and members of 



 Executive Summary 

Final Caloosahatchee River (C-43) West Basin Storage Reservoir PIR and Final EIS September 2007 
   

xxv 

the general public have had multiple opportunities to receive information on the 
project and to provide comments and recommendations via public meetings, 
internet postings, teleconferences, and interagency PDT meetings.   
 
INDEPENDENT TECHNICAL REVIEW 
 
An external independent technical review (ITR) was performed on both the Draft 
and Final PIR and EIS by a multi-disciplinary team consisting of technical staff 
from the USACE Wilmington, Savannah, Walla Walla, Rock Island and Mobile 
Districts, in accordance with recent Corps policy regarding coordination with the 
National Ecosystem Restoration Center of Expertise and the National Cost 
Engineering Directorate of Expertise.  Significant comments addressed during 
ITR included: 

• Environmental benefits quantification methodology and spatial extent; 
• Use of a hydrodynamic modeling tool to evaluate salinity changes in the 

estuary;  
• Project real estate requirements; and,   
• Development of project cost estimates. 
 

In general, the ITR Team found that the information presented in the report 
describing the plan formulation and evaluation supported plan selection.  All 
concerns resulting from ITR of the Final PIR have been resolved. 
 
UNRESOLVED ISSUES 
 
There are no significant unresolved issues with respect to the design of features 
to be constructed, cost estimates, and expected project outputs.   
 
The implementing agencies (USACE, SFWMD, and U.S. Department of Interior) 
agree that there are remaining water resources problems in the Caloosahatchee 
River Basin which were not fully addressed by the SAP, including providing 
additional pumping and storage capacity, the need for additional water storage 
and management features in the Eastern Caloosahatchee River (upper) basin, 
and improving basin water quality.  These concerns were also clearly articulated 
by other Federal, state, and local agencies and stakeholder groups in the study 
area.  To address these and other unmet needs, a subsequent PIR will be 
initiated upon completion of this PIR.   
 
Related to the need to investigate additional water storage and management 
options in the Caloosahatchee River Basin, concerns have also been raised about 
the ASR features of the CERP associated with the C-43 Basin Storage Reservoir 
(Restudy).  During the initial planning for CERP, ASR wells were formulated in 
association with several of the CERP reservoirs (including the C-43 Basin 
Storage Reservoir [Restudy]) to provide an additional source of water and to 
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improve the efficiency of the reservoir operations.  However, at this time, a 
number of technical, regulatory, cost, and efficiency uncertainties remain 
unresolved for ASR as originally envisioned for CERP.  To address these 
uncertainties, pilot projects have been initiated and a study is underway to more 
fully evaluate regional ASR performance and implementation issues.  If these 
investigations indicate that ASR technology is a feasible and cost-effective 
means of achieving ecosystem restoration goals and objectives in the 
Caloosahatchee Basin, a third PIR (C-43 Basin ASR PIR) may be initiated to 
incorporate those features. 


