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Abstract: This Final Integrated Project Implementation Report (PIR) and Environmental
Impact Statement (EIS) documents the selection of a plan, Alternative 6, for restoration of the
southern Indian River Lagoon and the St. Lucie Estuary ecosystem in Martin, St. Lucie and
Okeechobee Counties, Florida. The recommended plan was described in the Draft Project
Implementation Report and Supplement to the Final EIS, circulated between December 19, 2003
and February 10, 2004. The southern Indian River Lagoon estuary system has been degraded by
large and frequently occurring discharges of freshwater, and by an excessive accumulation of
muck in estuary and lagoon bottoms. Together these stressors have reduced water clarity and
exceeded the salinity tolerances of submerged vegetation and benthic animals. Alternative 6 is
the recommended plan and the environmentally preferable alternative. The recommended plan
includes building and operating approximately 12,600 acres of new reservoirs, approximately
8,700 acres of new stormwater treatment areas, restoring natural hydrology on approximately
92,000 acres in the watershed, restoring approximately 3,100 acres of floodplain wetlands in the
North Fork of the St. Lucie River, and muck removal and habitat restoration actions inside the
estuaries. The plan includes building pumps, levees, canals and other water control structures to
operate and interconnect project features and provide a mechanism for re-directing freshwater
discharges. These features would significantly reduce harmful discharges into the estuaries,
provide water quality treatment, restore native wetland and upland habitat in the watershed,
and provide an additional source of agricultural water supply, while maintaining current Central
and Southern Florida Project purposes. The recommended plan will also improve habitat for
natural populations of flora and fauna, including threatened and endangered species. This Final
Integrated Project Implementation Report and Environmental Impact Statement describes
public and agency comment and response, clarifies the plan formulation and alternative selection
process, and documents recommended plan features, costs and environmental benefits.
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CENTRAL AND SOUTHERN FLORIDA PROJECT
INDIAN RIVER LAGOON - SOUTH

FINAL
INTEGRATED
PROJECT IMPLEMENTATION REPORT
AND
ENVIRONMENTAL IMPACT STATEMENT

The U.S. Army Corps of Engineers, Jacksonville District in cooperation
with its co-sponsor, the South Florida Water Management District, completed a
Final Feasibility Report of the southern Indian River Lagoon (IRL-S) in Martin,
St. Lucie and part of Okeechobee Counties. That study was completed in August
2002 with a Division Engineers Notice issued in September 2002 and the final
Environmental Impact Statement, filed in the Federal Register, on 11 October
2002. Since the completion of that report, the sponsoring agencies have been
conducting additional studies to address requirements of Section 601 of the
Water Resources Development Act of 2000 and addressing Headquarters, U.S.
Army Corps of Engineers policy compliance review comments. This report
documents these additional studies and supersedes the Final Feasibility Report.

PURPOSE AND NEED FOR THE STUDY

This report is a result of years of intensive problem identification,
scientific investigations and modeling. A multi agency team evaluated suites of
components combined together to form alternatives, which resulted in the
selection of a preferred plan. The preferred plan, when implemented, will lead to
successful restoration of southern Indian River Lagoon and will provide for the
other water-related needs of the region.

The southern Indian River Lagoon is an estuary of national significance,
recognized by the U.S. Environmental Protection Agency National Estuary
Program and designated a Florida Aquatic Preserve and Outstanding Florida
Water. However, the lagoon ecosystem is suffering from unnaturally large, poorly
located and poorly timed freshwater discharges (arriving through the St. Lucie
Canal and other elements of the Central and Southern Florida Project). A
consequence of rapid delivery of freshwater runoff to the lagoon is the
accumulation of muck over the bottom of the estuary, reducing water transparency
and eliminating many original estuarine bottom communities such as seagrasses
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and oyster flats. The large freshwater discharges and existing muck deposits
Interact to stress estuary bottom communities and prevent their natural
regeneration, resulting in a severely degraded ecological system.

Further, scientists have identified the large spatial extent of south Florida
wetlands as one of the defining physical characteristics of the pre-drainage
ecosystem. The size of the south Florida wetlands, in combination with the
complex mosaic of habitats, enabled multiple populations of plants and animals to
thrive and persist over time. The size of the pre-drainage area in south Florida
made it possible for the natural ecosystem to:

e support genetically viable numbers and sub-populations of species with
large feeding ranges and/or narrow habitat requirements;

e provide the aquatic production to support large numbers of higher
vertebrate animals in a naturally nutrient-poor environment; and

e sustain habitat diversity despite natural disturbances. The ability of
animal populations to recover from disturbances decreases as the
available habitat area decreases since habitat diversity, the amount of

seasonal refugia, and the number of dispersal options also decrease
(USACE, 1999).

In south Florida roughly 50 percent of the pre-drainage wetland area and 90
percent of pinelands have been lost to development. Lake Okeechobee was much
larger than it is at present with an extensive littoral/marsh system extending
north, west, and south. The IRL-S watershed provides a unique opportunity for
rehydration and habitat restoration due to the current availability of large tracts of
land. This component of the IRL-S Project Implementation Report will help meet
that system-wide CERP goal (i.e., increase the spatial extent of the wetland/upland
mosaic) that may be more difficult, if not impossible, to do in the more populated
areas to the south.

The southern Indian River Lagoon estuarine complex has been described as
the most bio-diverse estuary system in all of North America. However, the
hydraulic connection of the lagoon to the Central and Southern Florida Project,
which facilitates regional flood protection and drainage, is causing extensive
damage to lagoon bottom vegetation, water transparency and living organisms.
Regional development, drainage and navigation improvements, including
connection of the St. Lucie River to the Okeechobee Waterway and other
operations of the Central and Southern Florida system, led to discharges of large
volumes of freshwater to the estuary during intense rainfall events. Along with
the freshwater discharges have come muck deposits, other sediments and
excessively high levels of nutrients including phosphorus and nitrogen. Muck has
accumulated on estuary bottoms and has covered large areas, impeding
penetration of sunlight to the bottom, reducing oxygen levels in the water column,
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and indirectly causing the disappearance of native seagrass and oyster beds. The
remaining portion of the biological component of the estuarine ecological system is
no longer capable of supporting the rich assemblage of invertebrates, fishes and
wildlife that made it renowned. Because so much of the income of Martin and St.
Lucie Counties relies on recreational and commercial fishing and other marine-
related activities, further degradation of the lagoon ecosystem would have a direct
adverse impact on the regional economy, and is unacceptable to area residents.

The IRL-S Restoration Study was authorized under the 1992 and 1996
Water Resources Development Acts, as part of the authorizations for the Restudy
of the entire Central and Southern Florida Project. The Comprehensive
Everglades Restoration Plan (CERP) included in the Central and Southern Florida
Restudy Report of 1999 recommended design of above ground storage reservoirs to
attenuate damaging freshwater discharges to the St. Lucie estuary and southern
Indian River Lagoon. The Water Resources Development Act of 2000 approved the
Comprehensive Everglades Restoration Plan as a framework for modifications to
the Central and Southern Florida Project necessary to restore the south Florida
ecosystem, and further included a specific authorization for the C-44 Basin Storage
Reservoir in the southern St. Lucie Estuary drainage basin.

This report recommends a project that supports the goals and objectives of
the CERP. The purpose of the IRL-S study, like the CERP, was investigation of
modifications to the C&SF Project, but at a much finer level of detail. The goal
for this study is to synergistically optimize the performance of the CERP within
Martin and St. Lucie Counties by refining the design and operation of
components such that the system-wide performance of the CERP equals or
exceeds the performance of the CERP recommended by the Restudy in a cost
effective manner. The IRL-S study built upon the work done in the Restudy to
address water resource problems in the Upper East Coast Region by providing a
much finer level of detail gained through area-specific hydrologic modeling,
environmental analysis and a detailed problem definition and solution analysis
process.

Subsequent to the approval of the Comprehensive Everglades Restoration
Plan and the specific authorization of the C-44 Basin Storage Reservoir, the —IRL-
S interdisciplinary Project Delivery Team identified additional project needs and
purposes: stormwater treatment was recommended to reduce phosphorus and
nitrogen loads in water discharged to Lake Okeechobee and the estuary; an
increase in natural wetlands acreage was needed to meet one of the overarching
goals of the larger Comprehensive Everglades Restoration Plan program, as well
as to provide additional in-ground water storage to attenuate rainfall-driven runoff
events and further reduce nutrient loads in canal waters; and specific restorative
actions, such as muck removal and provisions for artificial settling substrates,
were determined to be necessary in the estuary to help “jump start” restoration of
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native marine vegetation and provide settling areas for juvenile oysters.
Restoration targets or success points were developed for each of the specific project
objectives, and performance of alternative plans was measured against these
targets.

The Water Resources Development Act of 2000 requires completion of a
Project Implementation Report (PIR) prior to implementation of a CERP project.
The Project Implementation Report is a new type of reporting document. The PIR
1s similar to a traditional feasibility report in that it must address the project’s
economic and environmental benefits; engineering feasibility; and formulate and
evaluate sufficient alternative plans to verify that the recommended plan
reasonably maximizes benefits while passing tests of cost effectiveness,
significance of environmental outputs, effectiveness, efficiency, completeness, and
acceptability. The IRL-S Final Feasibility Report met this requirement. In
addition, WRDA 2000 requires additional studies not traditionally included in a
feasibility report.

Chief among the WRDA 2000 requirements are the savings clause and the
determination of water to be reserved for the natural system requirement. These
requirements specifically differentiate PIRs from a traditional Corps of Engineers
Feasibility Studies. The Savings Clause requires that, “until a new source of water
supply of comparable quantity and quality as that available on the date of
enactment of this Act is available to replace the water to be lost as a result of
implementation of the Plan, the Secretary and the non-Federal sponsor shall not
eliminate or transfer existing legal sources of water...”. The Savings Clause also
requires that implementation of the plan will not reduce levels of service for flood
protection. Further, the identification of water to be reserved for the natural
system is another WRDA requirement to be completed during the PIR planning
phase. Additionally, Florida State Law, Chapter 373.470 (3)(c), Florida Statute
requires the completion of a PIR prior to the South Florida Water Management
District entering into a Project Cooperation Agreement with the U.S. Army Corps
of Engineers. Chapter 373.026 (8)b, of the Florida Statute requires the South
Florida Water Management District to submit a PIR to the Florida Department of
Environmental Protection. Chapter 373.1501(5), Florida Statute requires the
South Florida Water Management District to analyze and evaluate water supply,
water quality, flood protection, threatened and endangered species, and other
natural system and habitat needs and to determine that components of the Plan
are feasible, efficient, cost-effective, and consistent with the purposes of the
Comprehensive Plan.
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RECOMMENDED PLAN ELEMENTS

The recommended plan consists of five features and/or operational
modifications that, working together, would: restore a more natural volume and
location of freshwater deliveries, store more water on land, reduce excessive
nutrient loads contributing to muck formation, plankton blooms and fish Kkills,
restore natural water storage functions to terrestrial wetlands in the watershed,
and restore water quality and more natural estuarine bottom communities. All
of these are essential features of the recommended plan. The five features are:

1. Reservoirs. Construction and operation of four above ground freshwater
storage reservoirs, and their connecting canals, control structures, levees and
pumps, providing approximately 130,000 acre-feet of storage. These would
capture water from the C-44, C-23, C-24, and C-25 canals of the Central and
Southern Florida Project, reducing the extreme peaks of freshwater discharge
to the estuary. Though not designed specifically to reduce nutrient loads,
these reservoirs would reduce total phosphorus and total nitrogen loads by
about 3 percent each as compared to the 2050 base condition. They would
also reduce suspended sediment and muck deliveries to the estuary. The
storage reservoirs would cover about 12,610 acres in Martin and St. Lucie
Counties. Water stored in the reservoirs would also be available to
agriculture, in substitution for well water from the Floridan Aquifer,
reducing dependency on the aquifer during most years. Water stored in
reservoirs would also be higher in quality (lower in alkalinity and chloride
concentration) than that which is withdrawn from the Floridan Aquifer and
would become a preferred water source for agricultural water users.

2. Stormwater Treatment Areas. Construction and operation of 4
stormwater treatment areas. These stormwater treatment areas would be
built on (and require acquisition of) approximately 8,731 acres of existing
agricultural and pastureland, and provide about 35,000 acre-feet of storage.
Their operation would reduce sediment, phosphorus and nitrogen deliveries
to the estuary and allow for restoration of estuarine water quality. The
recommended stormwater treatment areas would reduce phosphorus loads by
up to 18 percent as compared to the 2050 base condition, and nitrogen loads
by up to 8 percent as compared to the 2050 base condition. Construction and
operation of the stormwater treatment areas in conjunction with the
reservoirs 1s essential for delivering water of adequate quality for the
restoration of this portion of the greater Everglades ecosystem restoration.

3. Natural Storage and Treatment Areas and North Fork Floodplain
Restoration. The natural storage and water quality treatment areas include
acquisition and restoration of approximately 92,130 acres of upland/wetland
mosaic in Martin, St. Lucie and part of Okeechobee Counties, through
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alteration of drainage ditches to provide multiple benefits. These areas would
provide additional freshwater storage of about 30,000 acre-feet. On-site
retention in these areas would further reduce phosphorus loads to the
estuaries by 6 percent, and nitrogen loads by 4 percent (both load reductions
compared to 2050 base condition), while providing increased spatial extent of
natural wetlands and upland habitat for wildlife. On site water storage
would also recharge the superficial aquifer. The North Fork Floodplain
Restoration includes acquisition of approximately 3,100 acres of floodplain
along the North Fork of the St. Lucie River that will receive additional flow
via the northern diversion of the recommended plan. Preservation of this
area provides important linkage to the estuary, and water quality and
environmental benefits in the preserved area. This critical habitat is
important to the recruitment and early life history stages of a number of
essential commercial and recreational species.

4. Diversion. The diversion of existing flows via a canal connection and
operating rules on new reservoirs and STAs reduces negative impacts from C-
23 and C-24 to the middle estuary and provides more a natural freshwater
flow pattern in the North Fork. Discharges from the C-24 outlet, S-49, are
only shifted to the North Fork through the associated C-23/24 STA outlet. No
C-24 flows are directed to the C-44 canal. Northerly diversion will direct
approximately 64,500 acre-feet from the C-23 basin and C-24 basin into the
North Fork of the St. Lucie River. Residual C-23 flows, above the natural
system flows through Bessey Creek, will be directed to the C-44 canal via the
proposed new canal. New C-44 flows originating in C-23 will be discharged to
the estuary through the S-80 structure.

5. Muck Removal and Artificial Habitat. Removal of 7.9 million cubic yards
of muck located in the North Fork and South Fork, as well as the Middle
Estuary, of the St. Lucie River will provide immediate, and potentially
dramatic, improvement in water quality, as well as improvements in habitat
quality and extent. The recommended disposal method is via a permanent
upland spoil disposal site. The site is located just south of C-23 and just west
of the Florida Turnpike in Martin County. It has been under intense
agricultural use for many years as a sod farm. The disposal site is one square
mile in area (640 acres). It would be bounded by an earthen levee
approximately 18 feet high and dredged sediments would be pumped into the
confined space and allowed to desiccate and consolidate in place. To further
accelerate the re-colonization process of targeted species within the estuary,
depositing oyster shell, artificial reef balls, and artificial submerged aquatic
vegetation in areas near the muck removal sites would create another 90
acres of habitat.
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Summary of Recommended Plan Features* and Effects

130,000 acre-feet of storage reservoirs created on 12,610 acres of land
35,000 acre-feet of storage in stormwater treatment areas, created on
8,731 acres of land

92,130 acres of natural areas restored, providing 30,000 acre-feet of
effective storage

90 acres of artificial substrate for oysters and submerged aquatic
vegetation created

7,900,000 cubic yards of muck removal

122 metric tons of phosphorus load reduction, 41% of 2050 base load
475 metric tons of nitrogen load reduction, 26% of 2050 base load
53,665 acres of wetlands restored (subset of the 92,130 acres)

2,650 acres of benthic habitat created in St. Lucie River and Estuary
889 acres of oyster habitat restored

922 acres of submerged aquatic vegetation restored

3,100 acres of floodplain preservation

Improvement to agricultural production ($6,100,000 annually)

*Acreage estimates shown in the preceding paragraphs are consistent with those used during the
plan formulation and evaluation process for this study. The values shown in Section 7 and Appendix G of
this report reflect refinements to the Alternative 6 values associated engineering design of the
recommended plan.

Figure S-1 below shows the general location of the components and major
elements of the recommended plan.
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FIGURE S -1: COMPONENTS AND MAJOR ELEMENTS OF THE RECOMMENDED
PLAN

C-44 Basin Components
1 C-44 - Reservoir
2 C-44 - Stormwater Treatment Area(East)
3 C-44 - Stormwater Treatment Area(West)
4 Palmar Complex - Natural Storage and Water Quality Area

C-23/24 Basin Components
§ C-23/C-24 - North Reservoir
6 C-23/C-24 - South Reservoir
7 C-23/C-24 - Stormwater Treatment Area
8 Allapattah - Complex Natural Storage and Water Quality Area
9 Cypress Creek/Trail Ridge Complex - Natural Storage and Water Quality Area

C-25, Northfork and Southfork Basin Components
10 C-25 - Reservoir
11 G-25 - Stormwater Treatment Area
12 Northfork Natural Floodplain Restoration
13 Muck Remediation and Artificial Habitat

Natural Floodplain Restoration
[ Matural Storage and Water Quality Area
[ | Reservair
[ stormwater Treatment Area

The total initial cost of the IRL-S recommended plan is estimated to be
$1,207,288,000. The annual operation and maintenance costs are estimated at
$6,145,000 including $1,954,500 for project monitoring.

MAJOR FINDINGS

Implementation of the recommended plan would lead to the recovery of
the functions of the St. Lucie River and St. Lucie Estuary and the southern
Indian River Lagoon ecosystem. The Plan meets the goals and objectives
underlying the Comprehensive Everglades Restoration Plan and the Indian River
Lagoon - South Study in a cost effective manner. The recommended plan will
result in the restoration of ecological values by improving the estuarine health of
the St. Lucie River, St. Lucie Estuary, and the southern Indian River Lagoon. This
will be accomplished by reducing the frequency and duration of damaging
discharges to the receiving water bodies and the retention of watershed flows in
the natural system, thereby restoring the functions of the natural system. The
recommended plan also provides for water quality treatment of captured water,
benefiting both freshwater and estuarine components of the southern Indian River
Lagoon natural system. The recommended plan also includes the restoration of
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historic natural wetland-upland mosaic systems, resulting in the preservation,
protection, and increase in the spatial extent of wetlands in the study area.

The southern Indian River Lagoon is an integral part of the Everglades
ecosystem. It provides a unique opportunity to increase the spatial extent of
short hydroperiod wetlands and restore habitat for the myriad of species
dependant on this habitat for their survival. It will help to meet the water
quality goals of Lake Okeechobee, which will, in turn, have a positive affect on
areas downstream of the Lake. The southern Indian River Lagoon has the
potential to supply a substantial amount of clean freshwater, which can be
delivered to Lake Okeechobee, Palm Beach County or locations farther south in
the Everglades ecosystem.

Prior to drainage construction, local summer wet season rains ponded
broadly across the approximately 800 square miles of the southern Indian River
Lagoon watershed. When sheet flow occurred it moved toward the naturally
lower elevations around the North Fork of the St. Lucie River or in a Northwest
to Southeasterly direction. The construction of the drainage canal system has
altered the natural flow resulting in large, abrupt and untimely discharges of
water In a west to easterly direction through the primary canal system that is
fed by countless smaller canals and ditches that now crisscross the watershed.
The construction of the C-44 canal (St. Lucie Canal) has further integrated the
southern Indian River Lagoon region into the Everglades via the connection to
Lake Okeechobee. This canal brings water from the Kissimmee River basin
through the Lake into the St. Lucie River estuary and the Indian River Lagoon
itself. Further, this canal takes water from the southern Indian River Lagoon
region and delivers it to Lake Okeechobee and ultimately, to the Everglades.
Components of the IRL-S recommended plan provide significant water quality
improvement to Lake Okeechobee itself and the many connected ecosystems
dependent on its waters.

Principal vegetative communities in the natural southern Indian River
Lagoon watershed included hydric flatwoods, extensive freshwater marshes that
included tree islands, sloughs, and the northernmost extent of sawgrass prairies.
Remnants of the sawgrass feature remain today on the Allapattah Ranch.

One of the primary objectives of CERP is to increase the spatial extent of
short hydroperiod wetlands. Short hydroperiod wetlands experience periodic
flooding and recession, but are not continuously inundated. This is the type of
habitat which existed naturally in the southern Indian River Lagoon region that
has been most impacted by drainage and which will benefit most from the
restoration elements of this recommended plan. The southern Indian River
Lagoon region is virtually the only area where this wetland restoration and
creation objective can be reasonably met as large areas of undeveloped land
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remain available. Providing an increase in the spatial extent of wetland
communities is instrumental in providing habitat restoration opportunities for
fish and wildlife resources both within the greater Everglades ecosystem and
within the St. Lucie watershed. Proportionately, the largest loss of wetland type
in South Florida has been the loss of peripheral wet prairie. (Davis et al, 1994).
Among the many species of birds for which the Everglades is noted are the
federally listed endangered wood stork (sometimes referred to as the wood ibis),
and snail kite and the threatened Audubon’s crested Caracara and state listed
sandhill crane. The restoration plan for the approximately 92,130 acres of
natural storage and water quality treatment area will make many favorable
breeding colony locations for these important birds.

The Everglades is also noted habitat for the critically endangered Florida
Panther. The Allapattah Ranch property, part of the approximately 92,130
acres of natural storage and water quality treatment area, has been designated
by U. S. Fish and Wildlife Service as recovery habitat for Florida panther.
Further, this site 1s also recommended as recovery habitat for another
endangered species, the whooping crane.

The IRL-S recommended plan offers another advantage yet to be fully
utilized. Due to the substantial increase in drainage and lowering of
groundwater tables in the region provided by the existing canal system and its
subsequent development, there is approximately 50% more stormwater runoff
than what the natural drainage system yielded to the St. Lucie River and the
southern Indian River Lagoon. This volume of water is not needed by the River
or Lagoon, but could provide benefits elsewhere. By constructing the reservoirs
in the recommended plan, the delivery of this water is controllable and could be
directed to other parts of the south Florida ecosystem. Potential uses for this
water are the Loxahatchee River, Everglades National Park, or Biscayne Bay
Coastal Wetlands, and there may be other users not yet identified. There are
likely a number of CERP project features that will not be fully functional until
there is a reliable source of dependable water to facilitate restoration activities.
It 1s appropriate that the IRL-S recommended plan be implemented now to
provide the source of water for restoration of other regions.

In terms of total acres restored by the IRL-S recommended plan,
restoration occurs on more than 95,219-acres of terrestrial wetlands and uplands
and 36,403 acres of aquatic riverine and estuarine habitat in the north and
south forks of the St. Lucie River, the St. Lucie Estuary, and the southern
portions of the Indian River Lagoon. (Note that these acreages represent total
area significantly restored by the project and are not exactly the same areas
used for habitat unit calculations in Section 6.5.3.3, which were more narrowly
defined for particular indicator species.) The IRL-S recommended plan also
provides additional aquatic ecosystem restoration to Lake Okeechobee through
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the reduction in nutrient loads to the Lake via the C-44 canal (a 43% reduction
compared to the without project condition). Since the water quality
improvement would be spread throughout the whole Lake, some level of
restoration would occur throughout the Lake’s average 400,000-acre surface
area, but the level of restoration attributable to the IRL-S recommended plan
would not be as significant as in the estuary. Finally, the IRL-S recommended
plan provides additional benefits to the greater Everglades ecosystem through
the provision of an additional 30,000-60,000 acre-feet of water to the regional
system on an average annual basis. The Everglades ecosystem, defined here is
composed of Water Conservation Areas 1, 2, and 3, as well as Everglades
National Park, contains 2,386,720 acres. As in the case of Lake Okeechobee, the
IRL-S recommended plan contributes to ecosystem restoration in the Everglades,
but the level of restoration attributable to the IRL-S recommended plan would
not be as significant as occurs in the southern Indian River Lagoon watershed
and estuary.

The cost per acre of restored habitat within the project boundary equals
$9,172 $/acre. Adding Lake Okeechobee’s acreage to the total acreage restored
and dividing by the initial project costs yields a cost per acre restored of $2,271.
And finally, adding the Everglades ecosystem acreage to the total acreage
restored and dividing by the initial project costs yields a cost per acre restored of
$414.

The IRL-S recommended plan also improves economic values and social well
being in the study area by increasing water supply, maintaining current levels of
flood protection, and improving regional economic opportunities. This will be
accomplished by providing additional water storage areas, creating an additional
source for agricultural water supply. These new sources of agricultural water
supply will result in a reduction of demand on the Floridan aquifer system, which
may lead to increased agricultural productivity. The IRL-S recommended plan
also maintains the current level of flood protection in the study area provided by
the Central and Southern Florida Project. Finally, the IRL-S recommended plan
would 1improve regional economic opportunities, including recreational
opportunities, by improving the overall health of the southern Indian River Lagoon
ecosystem, upon which the local economy is primarily dependent. This will be
accomplished by reducing the frequency and duration of damaging discharges to
the St. Lucie River, the St. Lucie Estuary and the Indian River Lagoon and by
remediating the existing unacceptable level of muck in the estuarine system
through the removal of accumulated muck sediments and by controlling future
inputs of muck-forming sediments.

Apart from the environmental economic merits of the IRL-S recommended
plan, it enjoys overwhelming local support from an impressively active and
involved community that supports this project for many varied reasons. First,
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the community wants the environmental restoration because of the personal
value system of the citizens. Business wants the restoration because the
community identifies with and is built around the St. Lucie River and Indian
River Lagoon. An attractive, clean healthy environment is believed to be good
for property values and attracts good business opportunities. The agricultural
community recognizes the water quality and water supply enhancement
potential. Not to be overlooked, many of the ranchers and growers are also avid
fishermen and sportsmen who personally value a high quality environment. In
this region, the urban and agricultural business interests do not compete with
the environmental interests. They are mutually supportive. The citizens of
Martin County in 1998 chose to tax themselves to support this project. This tax
has provided over $50 million in direct support to this project.

WHAT IS EXPECTED TO HAPPEN WITHOUT THE RECOMMENDED
PLAN

Without the IRL-S recommended plan, the southern Indian River Lagoon
ecosystem will continue to deteriorate and will remain in imminent danger of
ecological collapse as a result of regional water management practices. A small
level of ecological improvement within the south Florida ecosystem is expected to
occur by 2050 as a result of implementation of Federal, state, and local projects
currently planned outside of the Comprehensive Everglades Restoration Plan
program. Some of these projects would beneficially affect the study area.
However, the cumulative, regional benefits from these projects would not result
in restoration of the Indian River Lagoon ecosystem and its watershed.
Moreover, an evaluation of conditions in the year 2050 including the features of
the —IRL-S recommended plan but without the rest of the Comprehensive
Everglades Restoration Plan components revealed that making modifications to
only some portions of the Central and Southern Florida Project will not succeed
in restoring the health of the freshwater and estuarine systems due to the inter-
connected nature and synergistic effects of Comprehensive Everglades
Restoration Plan components. In the absence of other CERP features the full
benefit potential of this project will not be realized, specifically, those features
that are hydrologically linked to and dependent upon other CERP components.
However, as was demonstrated in Section 6.5.3.3.9, the IRL-S recommended
plan is expected to deliver 100% of the watershed habitat units and over 88% of
the estuarine habitat units on a next-added increment basis (i.e., even if other
CERP projects are not implemented). While the IRL-S recommended plan
addresses to a significant degree the restoration needs associated with impacts
from the study area watershed, the balance of the Comprehensive Everglades
Restoration Plan further contributes to the restoration of the Indian River
Lagoon by providing additional storage of excess regional water from Lake
Okeechobee and its enormous watershed. The full restoration potential of the
St. Lucie River and the southern Indian River Lagoon is dependent upon the
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implementation of the overall restoration plan for the south Florida ecosystem.
The IRL-S recommended plan represents one regional set of the highly
interrelated components of the Comprehensive Everglades Restoration Plan.

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 Best Management Practices are expected to beneficially
affect water quality (phosphorus load reduction of 9 percent and nitrogen load
reduction of 8 percent). Current efforts to reduce inputs of excessive nutrients
into the Central and Southern Florida Project canals and receiving water bodies
should assist in the recovery of natural vegetation patterns in some nutrient-
stressed parts of the system. Recent 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 those water bodies. Nonetheless, the future without-plan condition, while
resulting in water quality improvements compared to existing conditions, was
still determined to be inadequate to attain a minimum sustainable level of
restoration of these estuarine ecosystems.

ALTERNATIVE PLANS CONSIDERED

An interagency, multidisciplinary Project Delivery Team participated in
formulating, evaluating, refining and selecting alternatives, which resulted in
the recommended plan. In addition to no action alternative (Alternative 1), five
alternatives were carried through the final plan evaluation and selection
process. This effort included development and refinement of models for
watershed runoff assessment, optimization of operations of reservoirs and
stormwater treatment areas, a natural system model, a valued ecosystem
component model, and water quality analysis. A project siting sub-team was
formed to identify and evaluate land suitability within the Upper East Coast
Region that had potential to be utilized for placement of above ground
reservoirs. This group considered land ownership patterns in addition to
hydrologic and construction engineering factors in order to select potential sites
for reservoirs and stormwater treatment areas.

The alternative plans were formulated and evaluated beginning with the
development of four single-purpose alternatives. The single-purpose alternative
plans were then merged into four multipurpose alternatives (Alternatives 2-5),
which were optimized by the team until a recommended plan was determined.
The single-purpose alternatives provided a focused examination of the problems
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and opportunities associated with each of the following areas: water quality,
estuarine ecosystem restoration, watershed ecosystem restoration, and the area
of recreation, flood control and water supply. The multipurpose plans focused on
combinations of components that would address various levels of performance.
Performance measures were developed to evaluate the local and system-wide
effects of the alternative plans on the study area and the Central and Southern
Florida Project area. Water quality analyses/modeling and optimization
modeling were used in the evaluation of the performance of these alternatives.
Predictive modeling results were discussed in open team forums and were placed
on a web page for public review. The iterative planning process of evaluation and
subsequent formulation of the multi-purpose alternatives led to the
1dentification of the preliminary recommended plan (Alternative 6).

Two new alternatives, the “estuary-only” single-purpose alternative (7a)
and the “watershed-only” single purpose alternative (7b) were developed
subsequent to the Final Feasibility Report. Alternative 7a includes the features
required to bring about full restoration of the estuary without the natural lands
components. Reservoirs and stormwater treatment areas had to be expanded in
Alternative 7a to provide the same level of water storage and water quality
treatment (and associated improvement to estuary health) as would have been
provided by the natural area component. Alternative 7b included the same
natural lands components as Alternative 6. When the costs and ecosystem
outputs of 7a and 7b were added together (combined as “Alternative 7”), the
costs were calculated to be 17% higher than Alternative 6 while the benefits
were identical. This demonstrated the cost savings and synergistic effects of
employing the natural area components along with the reservoir, STA, muck
removal, and flow diversion components to bring about both estuary and
watershed restoration.

A cost effectiveness and incremental analysis (CE/ICA) was performed for
each habitat unit type. Separable elements such as artificial oyster habitat and
artificial SAV were broken out to show incremental costs and outputs. New
Alternatives 7, 7a, and 7b were included in the CE/ICA. Although Alternative
7a performed well (cost effective and efficient) on estuary habitat types and
Alternative 7b performed well (cost effective and efficient) on watershed habitat
types, Alternative 6 with artificial SAV habitat proved to be both cost effective
and the most efficient (lowest incremental costs per unit of output) of all the
alternatives considered.

MAJOR CONCLUSIONS

Like many of Florida’s communities, Martin and St. Lucie Counties are
highly dependent on their natural resources, especially those related to natural

Final IRL-South Project Implementation Report and EIS March 2004
S-xiv



Summary

water bodies, whether freshwater, estuarine, or marine systems. The economic
base of Martin and St. Lucie Counties was originally founded upon and
continues to be dependent upon the ecological functions provided by the St. Lucie
River and St. Lucie Estuary and the adjacent Indian River Lagoon. Due to the
great diversity and biological productivity of the Indian River Lagoon ecosystem,
the economy of the study area relies heavily on recreational and commercial
fishing and marine-related activities (approximately $731 million annual
regional economic contribution; Day and Hart, 1996). A large number of service,
tourism, and retail businesses support and are therefore dependent upon the
commercial and recreational marine industry of the region. The agricultural
community, another major economic force in the study area, relies on the
existing canal system for drainage, flood protection, and water supply.
Agricultural interests in the area also rely upon the upper Floridan aquifer to
provide supplemental irrigation. As a result of this reliance, the aquifer is also
affected by the regional water management system and local water management
practices.

Due to human activities in the watershed during the past 100 years, the
southern Indian River Lagoon ecosystem is in imminent danger of ecological
collapse. Water quality within the region has deteriorated significantly over the
past 50 years since construction started on the Central and Southern Florida
Project. Many thousands of acres of wetlands that acted as natural filters and
retention areas either can no longer serve these purposes or have been lost to
drainage or development. Drainage systems serving urban and agricultural
development rapidly discharge runoff containing pollutants and sediments into
the St. Lucie River and St. Lucie Estuary and the Indian River Lagoon.
Excessive nutrients from urban and agricultural sources entering the St. Lucie
Estuary and the Indian River Lagoon have caused frequent and extensive algal
blooms and a decline in seagrass coverage and productivity. Sediments
transported into the estuary have resulted in an accumulation of unconsolidated
fine-grained material (muck) in the estuary, reducing the extent of viable
habitat for estuarine organisms. Frequent discharges of excess freshwater from
Lake Okeechobee and the regional watershed have caused massive oyster stress
and die-offs and have been implicated as a cause for fish lesions, declining fish
and invertebrate populations, and a decline in seagrass coverage. All of these
are visible signs of a potentially catastrophic ecological collapse, which would in
turn cause devastating economic consequences in the area.

Adequately and reliably meeting the water supply demands of the
agricultural interests in the study area is also a problem. Historically, most
rainwater soaked into the ground in the region’s short hydroperiod wetland
systems. As Martin and St. Lucie Counties developed, some of these wetlands
were converted into agricultural and urban land uses. For some of the
remaining wetlands, the network of drainage canals worked too efficiently and
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drained too much water off the land too quickly. The net result is that not
enough water is stored for all agricultural use in the dry season, and agricultural
interests are forced to rely on the moderately saline Floridan aquifer to
supplement irrigation needs. Reliance on this source for extended periods of
time can lead to decline in productivity and potential die-off of crops. Without
the features contained in the Indian River Lagoon - South recommended plan,
these adverse impacts to regional agriculture will continue.

Flooding in the study area is a naturally occurring event due to Florida
being a low-lying, flat, and sub-tropical region subject to frequent intense
rainfall. Today, the Central and Southern Florida Project provides flood
protection on a regional basis for south Florida, supported by many locally
operated canal networks. The IRL-S recommended plan will maintain, and in
some situations improve, this important protection from flooding especially
during peak storm events.

UNRESOLVED ISSUES

The formulation of alternative plans included options to divert excess C-
23 and C-24 runoff to Lake Okeechobee to supplement regional water supply
while maintaining a healthy littoral zone within Lake Okeechobee. These
alternatives resulted in a fairly significant increase in water made available to
the regional system (30,000 - 60,000 ac-ft on an average annual basis) with only
a very slight increase in Phosphorus loading to Lake Okeechobee as compared to
the IRL-S recommended plan. However, the IRL-S recommended plan does not
include this option due to water quality concerns. The problem and/or
uncertainty arises from unresolved water quality issues for Lake Okeechobee,
including the establishment of Total Maximum Daily Load (TMDL) targets that
may preclude inter-basin transfers. Opportunities to divert excess water from
the IRL-S project to Lake Okeechobee will be considered by the Corps and the
SFWMD in a subsequent decision document.

HOW THE PLAN WILL BE IMPLEMENTED

A Project Management Plan for the IRL-S recommended plan was
completed in August 2003. The plan identifies specific tasks to be accomplished
during Pre-construction Engineering and Design (PED).

Although this document meets the requirements of Section 404 (r) of the
Clean Water Act (Public Law 92-500, as amended), as addressed in Appendix E,
the Corps will request a Section 401 State water quality certificate during
subsequent phases of the project.
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PED activities have commenced based on issuance of the Division
Engineer’s Notice on the Final Feasibility Report and will continue through
2010. Phased construction will begin in July 2006 and will be completed in
December 2012.

The requirements identified in this report may change as project features
are further refined during the Pre-construction Engineering and Design Phase of
the project. The project features including actual lands required and estates to
be acquired for those lands may change after approval of this report. As project
features are further refined in subsequent implementation efforts, the Corps will
review the siting determination for the various project features set out in the
report in accordance with established policies, including Value Engineering
Studies. This review may result in changes in design or land requirements for
specific project features, while maintaining the overall benefit levels presented
in the recommended plan. If there are substantive changes in the recommended
plan and/or the requirements of this project based on more detailed analysis,
then the Jacksonville District will prepare necessary documentation.
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