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Six documents describing planning activities associated with South Florida ecosystem
restoration, including Florida Bay, are included in this volume. This material has been
compiled as background information for NOS's Florida Keys Integration Project.

1. Reconnaissance Report - Simulation Model of South Central Florida

Hydrologic Ecosystem ‘

U.S. Army Corps of Engineers - November 1991
The purpose of the reconnaissance study was to determine the technical feasibility and Federal
non-Federal interest in developing a simulation modeling system of the south and central
Florida hydrologic ecosystem. The report presents the general background and history of the
project, objectives, and a description of the study area. The detailed append|ces attached to the
original report are not lncluded here.

2. Florida Bay Science Plan

National Park Service - April 1994
This was the first “plan” put together addressing the environmental problems of Florida
Bay. It was developed by an interagency working group at the request of Everglades
National Park and the Department of Interior's National Park Service. The Executive
Summary on page 5 describes its purpose. Please not that pages 9-10 were an oversized
map of Florida Bay that could not be included in this volume. .

3. Towards Ecosystem Management in Florida

" Florida Department of Environmental Protection - March 1994 _
The publication of this report coincided with the opening of Florida's new Department of
Environmental Protection. It was developed to demonstrate how ecosystem management
strategies are being applied to six threatened ecosystems throughout the state, including
Florida Bay (sections on the other ecosystems are not included here).

4. Implementation Plan for Florida Bay

NOAA/Coastal Ocean Program - July 1994
Following the publication of Park Service's Science Plan, NOAA's leadership (i.e. Doug
Hall) directed the development of a plan outlining how NOAA would contribute to the
restoration of Florida Bay in the areas of research, assessment, and analysis. This
report was developed at the direction of Peter Ortner (NOAA/OAR/AOML) and Nancy
Thompson (NOAA/NMFS/SEFSC), both of whom participated in the development of the
Park Service's Science Plan. The projects described are funded by NOAA's Coastal Ocean
Program. Selected FY94 projects were funded. FY95 funding is still pending.

5. Annual Report from interagency Working Group

South Florida. Ecosystem Restoration Task Force - August 1994
This report is an overview of all the issues and activities associated with the South
Florida-Ecosystem Restoration Task Force, a Federal inter-agency task force established
in 1993.

6. South Florida Ecosystem Restoration - Scientific Information Needs

South Florida Ecosystem Restoration Task Force/Science Sub-Group - September 1994
This plan, which is not so much a plan as it is a plan of a plan, was developed by the
Science Subgroup of the Federal task force established in 1993. It is one component of
the activities described in the Task Force's Working Group Annual Report (4). This
document reflects the Florida Bay restoration issues addressed in the NOAA Plan (2) and
the Science Plan (1). It also addresses other issues associated with areas north of
Florida Bay that are part of the larger South Florida ecosystem (see map on page 2). As
described on page 1, this document is a summary of a much more extensive report on
scientific information needs.
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" NOTICE

This recorinaissance reporf was submitted for review to the U.S. Army Corps
of Engineers’ headquarters and the office of the Secretary of the Army. As a
result of that review, it was determined that due to the high cost of model

development this study is not a priority activity and the Corps of Engineers will

not proceed with development of the model..



' RECONNAISSANCE REPORT N

SIMULATION MODEL
OF SOUTH CENTRAL FLORIDA
HYDROLOGIC ECOSYSTEM

SYLLABUS

' The Central and Southern Florida (C&SF) Project, authonzed in 1948,
involves an area of about 16,000 square miles, which includes all or part of 18
counties in central and southern Florida. It embraces Lake Okeechobee, its
regulatory outlets, a large portion of the Everglades, the upper Kissimmee -

- River Basin, and the lower east coast of Florida. The project primarily serves -
flood control and water conservation purposes. . '

The C&SF project is a complex system which manages the surface and
ground water resources of the area to serve a variety of interests. The area’s
natural ecosystem has been substantially altered by human activities. There
has been increasing concern over continued rapid growth in central and
southern Florida and subsequent water use and management efforts on the
ecosystem. There is particular concern about the Lake Okeechobee and

‘Everglades National Park ecosystems, which have been overly stressed in

recent years. The complex nature of both the hydrologic system and the

- ecosystem has made evaluation of changes to the C&SF Project or its operation _
or of other human activities in the vicinity difficult. A simulation modeling .

system is needed to adequately evaluate the impacts that changes could make.

~on the ecosystem.

The purpose of this document is to presentA the findings of this .

reconnaissance study on South Central Florida Hydrologic Ecosystem - :

Simulation Model. "This study was authorized by Section 11 of the Water -
Resources Development Act of 1 988 (Publlc Law 100-676). .

For the purposes of this study, the Upper St. Johns Rlver basm, while -

it is part of the C&SF Project area, was omitted since it is in another drainage
basin. In addition, adjacent areas to the C&SF PrOJect were added in order to
assess impacts of human activities to areas receiving discharge from the C&SF -
PrOJect » :

A technical study plan was developed whlch addresses modelmg purpose,
scope, model development priorities, model linkages, data collection and

research requirements, modeling methods, phases of model development, costs,

management tasks during development and for operatlon of the modeling
system. Several options to performing all of the tasks in the technical study
plan were evaluated. Option B which involves performing the "high priority”
tasks from each Task area - Water Quantity, Water Quality, Vegetation and -
Animal is recommended This option was considered to be the most -



~ economically and technically feasible alternative. The cost of this option is - .-
$53,325,000. The authorization directs that the Federal share of developing . ..

and operating the simulation model shall be 75 percent. Therefore, the Federal

share of this option would be $39,993,750. Due to the need for extensive.
~ interagency  cooperation and coordination, which would be needed to
successfully develop and operate the modeling system as well as the:

interagency beneéfits of such a system, funding for the development and

operation of the modeling system could be provided by the Corps of Engmeers ‘

and other Federal State, and local agencies

This sunu]atlon modeling system will provide a means to establish an
interagency exchange of ideas, data, and modeling efforts. The assembly of

improved knowledge and the interchange of objective analytical concepts and
techniques among hydrologic ecosystem researchers, resource managers, and

development regulators can be expected to significantly improve system

management procedures and technical coordination among agencies with
management and regulatory responsibilities in the C&SF Project area.

This modelirig system will be uséd by Federal and State water and land

management agencies evaluating the status and goals of watersheds or regions. .

It will be used by the Corps of Engineers and other Federal agencies to
evaluate projects based on a combination of economic and environmental

" benefits. This project will establish a Geographic Information System (GIS)
which will be compatible between state water management agencies, the Corps -

of Engineers, the Environmental Protection Agency, U.S. Fish and Wildlife
Service, Everglades National Park, and others. By establishing one compatible
system, Federal, state and local agencies will have the use of the system at a
total cost that will be less than if each agency develops their own system.

The results of this study have been coordinated with the study
participants, the South Florida Water Management District (SFWMD) and the
Everglades National Park (ENP). The SFWMD is the potential local sponsor
and the ENP has expressed interest in participating as a Federal sponsor. In

. view of the favorable results of the analyses conducted for this study, the

District Engineer recommends that development and operation of the

Simulation Model of South Central Florida Hydrologic Ecosystem proceed.
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INTRODUCTION :

. -AUTHORITY

This study was authorized by Secnon 11 of the Water Resources
Development Act of 1988 (Publlc Law 1 00-676) which states:

“(@) In General. — The Secretary, in cooperation with affected Federal,

~ State, and local agencies and other interested persons, may develop and

operate @ simulation model of the central and southern Flonda
hydrologic ecosystem for use in predicting the effects ~ :

{1) of modifications to the flood control project for central and
southern Florida, authorized by the Flood Control Act of 1948,

'(2) of changes in the operation of such pm_]ect, and

(3 of other human activities conducted in the vicinity of such
ecosystem which individually orin the aggregate will significantly
affect the ecology of such ecosystem,

on the flow, characteristics, quality, and quantity of surface and ground .
water in such ecosystem and on plants and wildlife within such
ecosystem. Such model shall be capable of producing information which

~ is applicable for use in evaluating the impact of issuance of proposed
permits under section 10 of the Act of March 3, 1899 (30 Stat. 1151; 33
U.S.C. 403), commonly known as the River and Harbors Appropriation
Act of 1899, and under section 404 of the Federal Water Pollution Control
Act.

®) Avaﬂabiliiy to State and Local Agencies. — The Secretary shall allow
Federal, State, and local agencies to use, on a reimbursable basis, the
- simulation model developed under this section.

(c) Cost Sharing. ~ The Federal share of the cost of developing and
operating the simulation model under this section shall be 75 percent.”

PURPOSE AND scoPE -

The purpose of this reconnaissance study is to determine the technical
feasibility and Federal and non-Federal interest in developing and operating a
simulation meodeling system of the south and central Florida hydrologic
ecosystem. This reconnaissance report presents the general background and-
history of the project, objectives, and a description of the study area.

1



The report discusses the technical feaSibi]jtjsof developing and operating
a simulation modeling system of the south and central Florida hydrologic
ecosystem, the usefulness, costs and benefits of such a modeling system. Also

discussed are the identification of a local sponsor; cost sharing requirements; .
model use reimbursement; and, finally, a recommendation on whether the next :

phase model development, should be pursued.

STUDY AREA

The study area covered by this investigation, shown on Figure 1, includes
the entire area of the Central & Southern Florida (C&SF) Project, exclusive of

the Upper St. Johns River Basin. The C&SF Project involves an area of about

16,000 square miles including all or part of 18 counties in central and southern
~ Florida. The counties are Broward, Charlotte, Collier, Dade, DeSoto, Glades,
Hardee, Hendry, Highlands, Lee, Martin, Monroe, Okeechobee, Orange,
Osceola, Palm Beach, Polk, and St. Lucie. Additionally, portions of the
southwest coast and the coastal areas of southern Florida not within the C&SF
Project area have been included in this study.

For the purpose of developing this simulation modeling system, the

Upper St. Johns River basin has been eliminated from the study area. While
it is part of the C&SF Project, the basin drains north with a separate drainage
basin and ecosystem. Areas adjacent to the C&SF Project were added to the
study area in order to fulfill the purpose of the authorization, which is to
predict impacts of the C&SF Project and other human activities on the
ecosystem. Inclusion of these areas is necessary to understand how these
activities will impact estuaries and bays which receive water from the C&SF
Project.

REPORT AND STUDY PROCESS

Plannmg by the Corps of Engineers (Corps) for any Federal water.

resources project normally is accomplished in two phases: reconnaissance and

feasibility. The reconnaissance phase is conducted at full Federal expense,

while the feasibility phase is shared equally between the Federal government
and a non-Federal sponsor. For this particular project; however, there will not
be a feasibility phase. Instead, following the reconnaissance phase will be the
model development phase. The reconnaissance phase has been accomplished
at full Federal expense and the model development phase is to be cost shared
75 percent Federal and 25 percent non-Federal in accordance with the study
authorization.
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For the reconnaissance phase of this study, the objectives were to
determine the technical feasibility of developing and operating a simulation
modeling system and to ascertain the Federal and non-Federal interest in
proceeding to the model development phase.

The model development phase will undertake a much more intensive

. examination of the problems of the study area while evaluating and adapting

previous studies and models to the extent possible. The model development

itself will be divided into phases which will include the development of a set of

models and other tools. At the end of each phase, there will be an opportunity
to evaluate progress and re-evaluate modeling efforts and objectives.

STUDY PARTICIPANTS

The Corps’J ackéonville District has the primary responsibility to conduct
this study. The Corps’ Waterways Experiment Station in Vicksburg, Mississippi

was enlisted to provide technical assistance and to develop the technical study

plan. The South Florida Water Management District and the Everglades
National Park staff of the National Park Service have also been involved as
partners. Other agencies, organizations, and individuals part1c1pated in the
study _

HISTORY OF THE STUDY AREA

| The following quote and much of the following history is from the
~ Central and Southern Florida Flood Control Project, Eight Years of Progress,
1948-57 Report, published by the Central and Southern Florida Flood Control
District (now the South Florida Water Management District) in 1957:

"Many centuries before the arrival of Ponce de Leon, prehtstonc redmen
lived along the shores of this immense natural water system. And various works
still existing among the remains of their cultures show that they, too, had their
water problems. Their difficulties with floods and droughts are not known, but
they did dig canals for navigational and ceremonial purposes. Today these
works can be seen easily from the air in the form of straight lines cutting
through piney woods or in strange circles near mounds and other ancient
earthworks.”

In 1847, two years after Florida was granted statehood, one of the State’s
original United States Senators, J.D. Westcott, made the first known proposal-
to drain the overflowed lands of the lower peninsula. The Senator’s plan was
" based on reports of General William S. Harney, who had explored the
Everglades area, and General Thomas S. Jessup, who had directed operations

4



in the Kissimmee Valley and the area west and to the'southl of Peace Creek.

The Secretary of the Treasury, in 1848, appointed Buckingham Smith of

| St. Augustine to make a general inspection of the area and to report his

findings. Smith reported to the United States Senate in June 1848 that he
believed the Everglades could be reclaimed by a sensible system of canalmg and
by deepening the various streams that flowed both east and west to the coasts.
He believed that drainage would msure the growth of a new agncultural
empxre in south Florida. .

The United States Congress passed the "Swamp Lands Act of 1850" :
which conveyed the whole of Florida’s swamp and overflowed lands to State
ownership. A stipulation in the act was that the sale of the lands to private
interests should finance the necessary work of reclamation. To plan for the
development of this huge area, a Board of Internal Improvements was created
in 1851 by the State Legislature. Figure 2 shows the central and southern
Florida region in the mid-19th century. . _

Little progress was made in the way of internal improvements for the -
next thirty years. Transportation was in poor shape in the state. During the
Civil War, several extensions of the railroads were completed, when Florida
became one of the main sources of supply for the South. But more railroads
were destroyed by both sides as the material was needed and by the end of the
war, rail transportation was set back again, During reconstruction by the

" carpetbag governments, the Internal Improvement Fund became 8o entangled

in debt and politics that it was unable to accomplish anything constructive.
The Trustees tried to get the Fund out of debt by increasing land sales. Before
many deals could be made, creditors forced the District Court of North Florida
to put the Fund in the hands of a receiver. ‘

Thus by 1877, when actual home rule retumed to the State, Florida

‘ pessessed an Internal Improvement Fund in receivership, several millions in
worthless bonds, and high taxation. Trustees continued to sell parcels of land

through the receivership and the monies were used to settle claims and

Jjudgments against the Fund. But the ordinary sales of land were not enough

to keep the debt from increasing and the Fund was bemg depleted by
compound interest and the expense of htlgatlon '

Samuel A. Swann, an agent of the Trustees, was authonzed to negotiate
the sale of three million acres at not less than thirty cents an acre. He spent
from 1877 to 1881 with northern capitalists and English financiers looking for

. an immediate buyer of a large tract to save the Fund from disaster. Then in
- 1881, the Trustees found Hamilton Disston, a Plnladelphlan who had inherited

his father’s saw works a few years earher

5
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- On February 26, 1881, Hamilton Disston signed the first contract, which
would drain overflowed lands south of Township 23 East and east of Peace
Creek in return for half the area reclaimed in the form of the odd sections in
each township. Disston’s first project was to give Lake Okeechobee an outlet
to the Gulf through the Caloosahatchee River (see Figure 3). Work began at
Lake Flirt in January 1882 and within a year the lake’s waters began to flow
to the Gulf through the cut and Okeechobee’s level dropped eonsxderably

In July 1882 a second operation began in the upper Klssnnmee valley
with the cutting of the Southport Canal between Lake Tohopekaliga and Lake
Cypress. Finishing the cut, the dredge turned to connecting Lake Tohopekaliga
with East Lake Tohopekaliga. This canal, called the St. Cloud Canal, was
begun in January 1883, and completed in September 1884. By the fall of 1883,
the company had opened navigation from the Gulf to the town of Kissimmee.
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A tract of land on the Southport Canal, previously under three feet of
water, was used for sugar cane in February 1884, and harvested later with
much success. Disston opened a sugar plantation in January 1888, Just east of .

' the St. Cloud Canal on East Lake Tohopekaliga.
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After Disston’s death in 1896, his empire in Florida quickly crumbled..

Disston’s drainage project did not accomplish all that was expected and, insome - -

cases, led to overdrainage. But it was the first large scale project in the central -
and southern Florida area and a major part of it is still functioning today.

The State Legislature created a Board of Drainage Commissioners in
1905 and turned over to them lands acquired in 1850 by the Swamp Lands Act.
This board was vested with the authority:

"to establish drainage districts and to fix the boundaries themof in the State of
Florida". They were... "to establish a system of canals, levees, drains, dikes, and -
reservoirs...to drain and reclaim the swamp and overﬂowed lands within the
State of Florida.”

- In 1906, the Trustees of the I_ntemal Improvement Fund and the
Drainage Commissioners purchased and operated dredges. Between 1906 and
- 1913, 225.4 miles of drainage canals were dug, including the Miami, North New
River, and South New River Canals. During the period 1913 to 1927, six major
drainage canals and numerous minor canals, totaling 440 miles; 47 miles of
levees; and 16 locks and dams were constructed (see Figure 4). The system of
canals and locks constructed during this period provided the groundwork for
draining the northern and eastern parts of the Everglades region. The five
major canals originated at Lake Okeechobee and flowed easterly toward the
Atla.ntlc

The partial drainage of the Everglades opened the area ‘to farm
_ settlement. The first wave of settlers came between 1910 and 1915, followed
by another from 1920 to 1926. By 1921, the population in the lake region was
estimated to be around 2,000 people. Most of the cultivated land in the glades
was developed after 1920. The first crops grown commercially were sugarcane,
tomatoes, beans, peas, peppers, and potatoes.

~ Although some 440 miles of canals had been completed and $18,000,000
expended, only the Caloosahatchee and St. Lucie Canals provided satisfactory
outlets from Lake Okeechobee to the sea. The other canals lacked the slope .
necessary to reduce the lake level appreciably. In addition, efforts were so
widely scattered that, on the whole, there was little return for the money
spent. It also became apparent that canals alone did not afford sufficient
protection from overflow during unusual weather. The hurricanes of 1926 and
1928, -created wind tides on Lake Okeechobee which overflowed the
" surrounding areas with disastrous results. The hurricanes of 1926 and 1928
essentially marked the end of the construction period under the Everglades
Drainage District; they also marked the start of the Federal mterest in water:
control through the Corps.
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. The hurricane which struck Miami and the Lake Okeechobee region in
1926 caused over 200 deaths and great financial loss. The Federal government
was pressured to take action. Then the hurricane of 1928 swept in through the.

Palm Beach area toward the Lake. Wind-driven water of Lake Okeechobee, -

augmented by the torrential rmns, overflowed the lake shore and drowned
approximately 2,400 people near Moore Haven, in addltlon to destroymg a vast
amount of property

To prevent a recurrence of these disasters, the State Legislature in 1929
created the Okeechobee Flood Contro! District, which was authorized to
cooperate with the Corps in flood control undertakings. Prior to this time, the
Corps had engaged only in the improvement of navigation in the rivers and
harbors in the Lake Okeechobee area. After a personal inspection of the area
by President Hoover, the Corps drafted a new plan which prowded for the
construction of floodway channels, control gates and major levees along
Okeechobee s shores. Constructlon began in 1930. :

* In June 1936, a national flood control policy was adopted by Congress

The Flood Control Act of 1936 established the policy that the Federal

Government should:

"improve or participate in the improvement of navigable waters or their
tributaries for ﬂood control purposes, if the benefits to whomsoever they may
accrue, are in excess of the estimated cost, and if the lives and social security of
the people are otherwlse adversely affected.”

Successive extreme dry spells of 1931 through 1945 resulted in lowered
groundwater levels and the threat of serious saltwater intrusion into the
municipal wells of Miami and other coastal cities. When the water level fell in
the Everglades area, salt water from the ocean rose in the wells upon which
the cities depended. There was an important relationship between the areas
around Lake Okeechobee and the other water resources of the region which
had been overlooked in earlier efforts to drain the interior. Furthermore, land
which in the past had regularly flooded, was now actually vanishing. The

peaty, organic soils of the Everglades were drying out and shrinking at a clearly

visible rate. Thousands of acres caught fire and the muck itself was consumed
and lost forever. : 4

During the dry years, with the resulting dehydratlon of the glades and
the intrusion of salt water into the coastal area, it became apparent that water
conservation was a necessary function of any dramage plan. Structures

designed to drain certain areas while protecting them in time of flood, were .

also depriving them of necessary moisture during other periods.

In 1947, 100 inches of rain fell on south Florida, more than tripling the
region’s total rainfall for 1945 and ending one of the worst droughts in Florida
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history. In a few weeks, the rain had drenched farmland and filled lakes and
canals. Then in the space of just 25 days, two hurricanes and a troplcal

- disturbance dumped more water on an already saturated area. When the rains

finally ceased, 90 percent of southeastern Florida, from Orlando to the Keys,
was under water. The total damage of this disaster was estlmated by the
Corps at more than $59, 000, 000.

Followmg the disastrous flood in 1947, the problems of the area came to
a climax. This flood, coupled with the experiences of the drought in 1945 and
the intrusion of saltwater made it imperative that immediate corrective action
be started. These actions were needed to prevent further loss of life and
damage to property because of floods, and to conserve water for beneficial uses
durmg periods of drought. :

Acting upon the requests of many local agencles concerned w1th ﬂood
control and water conservation, and under the authority of various flood control
acts, river and harbor acts of Congress, and resolutions of appropriate
congressional committees, the Corps’ Jacksonville District conducted public
hearings throughout the area to determine the desires of the many local
interests and to collect data from which to formulate a plan.

Views expressed during the public hearings stated that the problems
were too large and complex for the capabilities of either the State or local
agencies acting alone, therefore making it practically impossible for either to
draft a plan that would be satisfactory to all.

A comprehensive plan for flood control and water conservation, which
would encompass the entire area, while satisfying the major needs expressed
by the various agencies, be beneficial to the greatest number and to the largest
portion of the area, and be performed by the Federal government; with local
cooperation, seemed to offer the best solution. :

. A comprehensive report was prepared by the Corps and submitted to
higher authority on December 19, 1947. This report stated that the problems
of flood protection, drainage, and water control were considered to be physically
inter-related, and that the St. Johns, Kissimmee, Lake Okeechobee,
Caloosahatchee, and Everglades drainage areas all formed a single economic
unit. Accordingly, it recommended a comprehenswe program in the interest of
ﬂood control, dmznage and related purposes.”

- Congress approved the plan as part of the Flood Contml Act of June 30,
1948, and the report was published in House Document No. 643, 80th Congress,
Second Session. The basic purpose of the overall Central and Southern Florida
Flood Control Project, quoted from House Document No. 643, reads: :
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*In its natural state the part of central and southern Florida considered in this
report was a vast wilderness of water, forest, prairie, and marshland. . The forces
of nature had combined to establish a fine balance which supported the
vegetable, animal and human life that prevailed and resulted in building up the
land to the condition in which white man first found it. A large part of this
land, the Everglades, was still in a formative stage when its development began.
The inherent fertility of the area and its resources made its development and use
inevitable. This development, however, resulted in physical changes which
altered the natural balance between water and soil, and much of the development
was undertaken without any real knowledge of the area or of the hazards
involved. The parched prairies and burning mucklands of the Everglades in
1945, the flooding of thousands of acres of farms and communities in 1947, and
the intrusion of salt water into land water supplies of the east coast are basically
the results of altering the balance of natural forces. The basic problem of this
area is, therefore, to restore the natural balance between soil and water in this
area insofar as possible by establishing protective works, controls, and
procedures for conservation and use of water and land.”

The Govern_or of Florida approved the plan for the State in February
1948. The following year, the State Legislature formed the Central and
‘Southern Florida Flood Control District, later renamed the South Florida

- Water Management District (SFWMD), to act as a single local agency with .

which the Federal government could deal on all matters of local cooperation.

CENTRAL AND SOUTHERN FLORIDA PROJECT

The C&SF Project, first phase, (see Plate 1) was authorized by the Flood
Control Act of June 30, 1948 for the purposes of flood control, water level

control, water conservation, preventlon of salt water intrusion, and preservatlon
of fish and wxldhfe

The first phase consisted of most of the works necessary to afford flood

protection to the agricultural development south of Lake Okeechobee and to
the highly developed urban area along the lower east coast of the State. The
second phase, consisting of all remaining works of the original Comprehensive
Plan, was authorized by the Flood Control Act of September 3, 1954.

Improvemehts in Hendry County and Nicodemus Slough (just west of .

Lake Okeechobee) were added to the project by the Flood Control Acts of July

3, 1958, and July 14, 1960, respectively. Improvements in Boggy Creek, Cutler

Drain Area, Shingle Creek, South Dade County, and West Palm Beach Canal
were added to the project by the Flood Control Act of October 23, 1962.
Improvements in Southwest Dade County were added to the project by the

12
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Flood Control Act of October 27, 1965; the same act also modified the 1958
authorization for the Hendry County improvements.

The Flood Control Act of 1968 expanded the project to provide for
increased storage and conservation of water and for improved distribution of
water throughout much of the project area and added recreation as a project
purpose. Flood control measures for Martin County were added. The 1968
modifications would also facilitate mcreased dehvery of water to the Everglades
Natlonal Park (ENP). _

Section 2 of Public Law 91-282 enacted June 19, 1970, authorized
appropnatlons for the Corps to accelerate:

"construction of borrow canal L-70, canal C-308, canal C-119W and pumplng :

. station S-326, together with such other works in the plan of improvement as the
Director of the National Park Service and the Chief of Engineers agree are
necessary to meet the water requirements of the Everglades National Park:
Provided further, That as soon as practicable and in any event upon completion
of the works specified in the preceding proviso, delivery of water from the central
and southern Florida project to the Everglades National Park shall be not less
than 315,000 acre-feet annually, prorated according to the monthly schedule set
forth in the National Park Service letter of October 20, 1967, to the Office of the
Chief of Engineers, or 16.5 per centum of total deliveries from the project for all

_ purposes mcludzng the park, whichever is less.” _

Section 104 of the Everglades National Park Protection and Expansion

Act of 1989 (Public Law 101-229) directed the Corps:

"to construct modifications to the Central and Southern Florida Project to improve
water deliveries into the park and shall, to the extent practicable, take steps to
restore the natural hydrological conditions within the park.”

The authorizing acts require that local interests shall provide all lands,
easements, and rights-of-way; pay for relocations of highways (with certain
exceptions), highway bridges, and public utilities which may be required for
construction of project works; hold and save the United States free from damages
resulting from construction and operation of the works; maintain and operate -
all works (except certain major regulating structures) after completion and make
a cash contribution for each part of the work prior to its initiation.

Authorized project facilities include 30 pumping stations, 212 control and
diversion structures, 990 miles of levees, 978 miles of canals, 25 navigation locks,
and 56 railroad relocations (bridges). Construction was begun in January 1950.

- The project as a whole is about 81 percent completed.
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The project prov1des for an east coast protective levee extending from the:

Homestead area north to the eastern shore of Lake Okeechobee near St. Lucie
Canal. There are three conservation areas for water impoundment in the
Everglades area, west of the east coast protective levee, with control structures
to transfer water as necessary. There are also local protective works along the
lower east coast with an encirclement of the Lake Okeechobee agricultural area
by levees and canals. Enlargement of portions of the Miami, North New River,
Hillshoro, and West Palm Beach Canals and existing Lake Okeechobee levees
are part of the project. Also included are construction of new levees on the

northeast and northwest shores of the Lake; increased outlet capacity for-

improved control of Lake Okeechobee; floodway channels in the Kissimmee River
‘Basin, with suitable control structures to prevent overdrainage; and facilities
for regulation of floods in the Upper St. Johns River Basin.

* The project provides water control and protection from the recurrence

“of flood waters for the highly developed urban area along the lower east coast

of Florida and for the agricultura] areas around Lake Okeechobee (including the
towns around the lake), in the Upper St. Johns and Kissimmee River Basin, and
in south Dade County. Another project function is the conservation of flood waters

for beneficial uses during dry seasons. In accordance with Public Laws 91-282

and 101-229, the project also delivers water to the ENP accordmg to a set
schedule.

The Corps operates and maintains project works on the St. Lucie Canal;
Caloosahatchee River; Lake Okeechobee levees, channels, locks, and major
spillways; and the main outlets for WCAs 1, 24, and 3A. The SFWMD operates
the remainder of the project in accordance with regulations prescribed by the
Corps. The local sponsor has an essential role with the Corpsin developing water
management criteria for the C&SF Project. The local sponsor is responsible for
allocation of water from project storage, except where mandated by Federal law.
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DESCRIPTION OF STUDY AREA

The study area covered by this investigation involves over 16,000 square
‘miles. The following chapter provides details on each of the regions that
compnse this large study area. Plate 2 shows the location of each of these
regions. ' ,

UPPER EAST COAST

The Upper East Coast area consists of approxxmately 1,139 square miles
and includes Martin and St. Lucie counties as well as a portion of eastern
Okeechobee County. The east coasts of Martin and St. Lucie counties are on
the Atlantic Ocean, and a substantial portion of Martin County’s western
landmass borders Lake Okeechobee.

The land is generally flat, ranging in elevation from 15 to 60 feet NGVD1
in the western portion with an average of 28 feet. The coastal area ranges
from sea level to 25 feet. The coastal sand hills adjacent to the Atlantic
Intracoastal Waterway (IWW) are higher than most parts of the county and
reach a maximum of 60 feet. : : v

The natura] drainage has been altered by the construction of canals and
drainage ditches with most of the drainage going to the east coast. Urban
development is expanding along the coastal areas while the central and western
portions are used primarily for agriculture where the main products are citrus,
truck crops, sugarcane, and beef and dairy products. The area contains the
Canal 23 (C-23)% C-24, and C-25 drainage basins and the drainage area served
by the St. Lucie Canal. The St. Lucie Canal is Lake Okeechobee’s eastern
outlet, extending 25.5 miles from Port Mayaca to tidewater at the St. Lucie
Estuary.

The geological characteristics of the area reflect the origin of the Florida
peninsula and those significant climatological events that have resulted in
significant changes in the mean sea level over time. The coastal areas are

~ characterized by sand hills which contain much shell fragment. These overlie

varying limestone formations of great depth. Inland areas have a notably
higher organic content of near surface soil, which results in a muck in low lying

1 All elevations in this report refer to the Natxonal Geodetic Vernml Datum of 1929 (NGVD)
unless otherwise noted :

*Canal designation’
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areas. In those more readily drained areas, soils tend to be sandier in nature.
Here also much of the area is underlain by significant limestone formations.
Common geologic groups found in this area include: the Pleistocene/Holocene

Series comprised of the Anastasia Formation and undifferentiated terrace
deposits of unconsolidated sand, shell, and clay interspersed with limestone, -
sandstone, and shell beds; the Miocene/Pliocene Series which includes the .

Tamiami Formation of fossiliferous sandy limestone; the Miocene Series which

includes the Hawthorne Formation of a heterogeneous sequence of phosphatic,

sandy, clayey, calcarecus, and dolomitic sediments; and, the Eocene Series
which includes the Avon Park Limestone and the Ocala Group limestone.

The occurrence of surface water in the area is highly dependent upon the

terrain and location within the area. There are no significant natural surface -
water drainage ways within the interior areas. Along the coast, the St. Lucie

and Loxahatchee Rivers provide drainage for the coastal ridges. Natural
drainage of rainfall runoff in the large interior areas has until recent times

depended upon the interaction between surface and groundwater of the area. .
Rainfall has in times past ponded on the flat interior areas until it was either

evaporated back into ‘the atmosphere or infiltrated into the groundwater
system. The more recent construction of three major canals in this region has
allowed some drainage.of the interior areas to the east. More notably, except
for Lake Okeechobee to the west, there are no significant freshwater surface
lakes in the area. .

As in all of south Florida, flora and fauna in this area are defined byland

use practices and associated shifts in hydroperiods. In the Upper East Coast,
natural resources are limited by the pasture and agricultural usage of the
majority of inland areas, the increasing development of the coastal region, and
the accompanying drainage of wetlands.

In inland areas where natural vegetation remains, eastern pineland flat
woods predominate, with naturalized guava, slash pine, and saw palmetto as
understory. There are some cabbage palmis and scattered oak hammocks.

Various glades and freshwater marshes contmue to thrive in lower areas that

have not been drained.

Downstream of the St. Lucie Lock and Dam, mangrove forests w1th asso-
ciated buttonwood are present, and the coast is populated with sand pines,
woody shrubs, palmettos, and sea grasses. Aquatic based vegetation further
m]and includes hyacinths, water hhes, and other freshwater species.

Due to extensive development, wxldhfe is largely confined to the

remaining forested sections of unimproved pastures, and consists mostly of
common upland species of mammals, including armadillos, raccoons, deer,
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cottontail rabbits, and gray foxes. Wading birds and water fowl inhabit the
marshes, and songbirds and reptiles are found along the coast. Reptiles in the

area are represented by alhgators, ornate diamond back terrapins, and gopher
tortoises.

The U.S. Fish and Wildlife Service (USF'WS) has identified four endengered
species in this area -- the bald eagle (Haliaeetus leucocephalus), red-cockaded
woodpecker (Dendrocopus borealis), West Indian manatee (Trichechus

" manatus), and Everglade Kite (Rostrhamus sociabilis plumbeus) and two

threatened species, the American alligator (Alligator mississippiensis) and
eastern mdlgo snake (Drymarchon corais). Other endangered species, such as
the peregrine falcon and woodstork, may also be present. There are designated
areas of critical habitat on]y for manatees.

ST LUCIE CANAL AND ESTUARY

The St. Lucie River basin is part of a much larger southeastern Florida
basin which drains over 8,000 square miles. The St. Lucie River, which is
composed of North and South Forks, lies in Martin and St. Lucie counties in

the northeastern portion of the basin. The South Fork is a relatively short

stretch of river. The North Fork, also known as an Aquatic Preserve, begins -
south of Fort Pierce and flows past the city of Port St. Lucie to an estuary.

Much of the St. Lucie River has been channelized and many drainage
canals empty into the river, particularly the St. Lucie Canal, C-23 and C-24.
The St. Lucie Canal, which is the largest overflow canal for Lake Okeechobee,
is a navigation channel 8 feet deep and 100 feet wide connecting the IWW at .
Stuart with Lake Okeechobee at Port Mayaca. The surrounding uplands have
also been modified by the extensive development associated with the cities of
Port St. Lucie, Stuart, Palm City, North River Shores and other residential

areas.

Beginning at the east central shore of the Lake, the St. Lucie Canal extends

~across a relatively high sandy ridge in a generally northeast direction to join.
. the South Fork, an improved natural watercourse which drains northerly into

St. Lucie River. The canal discharge is controlled at the Port Mayaka Lock and
spillway located 25 miles downstream from Lake Okeechobee and the St. Lucie
Lock and Dam at the eastern end of the canal. ‘

- The main vegetative communities along the North Fork are mangrove,

freshwater swamp, and tidal flats. The river is a breeding and nursery area
for crab, shrimp, and various fisheries. The corridor is also a nesting area for
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the Bald Eagle, American Oystercatcher raptors, Red-cockaded Woodpeckers,
alligators, and a variety of wading birds. _

The St. Lucie River claims 83 species of fish, 17 of which are freshwé.ter
varieties. Among the most common are striped mullet, yellowfin, menhaden,
sea catﬁsh and black crapples

KISSIMMEE RIVER BASIN

The Kissimmee River Basin (see Figure 5) is comprised of 3,013 square
miles, and extends from Orlando southward to Lake Okeechobee. The
watershed, which is the largest providing surface water to the Lake, is about
105 miles long and has a maximum width of 35 miles. '

Project works in the basin for flood control and navigation were
constructed by the Corps, as part of the C&SF Project. Upper Basin works
consist of channels and structures that control water flows through 18 natural
lakes into Lake Kissimmee. The Lower Basin includes the channelized
Kissimmee River (C-38) as a 56-mile earthen canal extendmg from Lake
Kissimmee to Lake Okeechobee

The northern portion of the basin is comprised of many lakes, some of
which have been interconnected by canals. This large sub-basin often termed
the "Upper Basin" or "Chain of Lakes", is bounded on the southern end by State
Road 60, where the largest of the lakes, Lake Klssmmee, empties mto the
Kissimmee River.

The Upper Basin is 1,633 square miles which includes Lake Kissimmee
and the east and west chain of lakes area in Orange and Osceola Counties. A
758-square-mile Lower Basin, includes the tributary watersheds of the
Kissimmee River between the outlet in Lake Kissimmee and Lake Okeechobee.
The 622-square-mile Lake Istokpoga area provides tributary mﬂow to the
Lower Basin.

The Upper Basin is the most heavily populated and intenéively developed

part of the watershed. The main municipalities are the southern half of .

Orlando; Kissimmee, which is the center of the cattle industry in central
Florida; St. Cloud and Haines City. Walt Disney World is located in the Reedy
Creek Improvement District in the upper portion of the basin.

The Lower Basin contains large areas devoted to improved and

unimproved pasture for dairy and beef cattle. The Avon Park Air Force
Bombing Range is located on the west side of the Kissimmee River. This
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xmhtary facility maintains an active resource management program for its large-

areas of natural grazing lands and wetlands.

Historically, the Kissimmee River meandered approximately 103 miles
within a one to two mile wide flood plain. The flood plain was 49,000 acres
(USFWS, 1991), sloping gradually to the south from an elevation of about 51
feet at Lake Kissimmee to about 15 feet at Lake Okeechobee; falling an average
of ‘about one-third of a foot in elevation over each mile of the river. Under
historic conditions, river flows generally exceeded 250 cubic feet per second (cfs)
95 percent of the time, while overbank ﬂooding occurred when flows exceeded
1,400 cfs in the upper reaches to 2,000 cfs in the lower reaches. The river
moved very slowly, with normal river velocities averaging less than two feet per
second. ‘

Major plant communities found within these wetlands included -
maidencane and beakrush wet prairies, broadleaf marsh, and woody shrub. .

Other plant communities common in the wetlands, but not distributed
_extensively, included wetland hardwoods, cypress stands, oak-cabbage
hammocks, smtchgrass, sawgrass, and ﬂoatmg mats or tussocks (Pierce et al.,
1982) \

Distribution and maintenance of plant communities within the river

wetlands depended on prolonged inundation and seasonally fluctuating water

levels (Dineen et al., 1974; Toth, 1991). A fluctuating hydroperiod; coupled with
the undulating topography of the flood plain, a meandering river channel,
oxbows, and natural discontinuous levees, enhanced and maintained habitat
diversity, including a mosaic of intermixed vegetation types (Perrin et al., 1982).

In the mid-1950’s, the river ﬁshery supported an estimated 35,000 fishing

days annually in the 90-mile reach between the center of the current Pool A

and the Government Cut at the lower end of the river. The rough fish (gar
and bowfin) to game fish ratio is believed to have been about two-to-one. The
Kissimmee River was especially renowned for its largemouth bass fishery.
During normal water conditions, it was estimated that greater that 756% of the
total fishing effort on the river would be directed toward black bass.

In the 1950’s, the Kissimmee River flood plain harbored a large and
diverse wintering waterfowl population, inc