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Abstract: The Kissimmee River is located in central Florida. The river’s
ecosystem and its environmental values have degraded as the cumulative result
of local and Federal modifications for water resources development. The
purpose of this study is to investigate the feasibility of restoring the river’s
ecological integrity. Using the tiering concept established by the Council on
Environmental Quality, this document addresses restoration of both the Upper
Basin, through the "Headwaters Revitalization Project”, and the Lower Basin,
through the "Level II Backfilling Plan"; however, the document focuses on the
Lower Basin alternatives and recommendations as the action ready for decision
making. Four Lower Basin restoration alternatives, which had been previously
developed by the South Florida Water Management District, were evaluated by
the Corps of Engineers (Corps). As a result, the Level II Backfilling Plan, as
recornmended by the South Florida Water Management District, was found to
be the best alternative for restoration of the Lower Basin. A medification of
the Level IT Backfilling Plan was subsequently developed and evaluated by the
Corps, and is the Recommended Plan for restoration of the ecological integrity
of the Lower Kissimmee River Basin. '

THE OFFICIAL CLOSING DATE If you require further

FOR THE RECEIPT QF COMMENTS information on this

IS 30 DAYS FROM THE DATE ON document, contact:

WHICH THE NOTICE OF AVAILABILITY

OF THIS FINAL EIS APPEARS IN Mr. Russell V. Reed

THE FEDERAL REGISTER. U.S. Army Corps of Engineers
P.O. Box 49270

Jacksonville, Florida 32232-0019
Telephone: (904) 791-35C¢

'NOTE: This report includes an integrated environmenta! impact statemen: ({IIS) withio the
report text; paragraphs required for compliance with the Nafional Environmenv]l Policy Act
(NEPA) are noted by an asterisk in the Table of Contenis. .



CENTRAL AND SOUTHERN FLORIDA PROJECT
ENVIRONMENTAL RESTORATION
" OF THE _
KISSIMMEE RIVER, FLORIDA

SYLLABUS
SUMMARY

The Kissimmee River Basin is located in central Florida. Local water
resource development of the Kissimmee River began in the late 1800°s. A
Federal channel for river navigation between the town of Kissimmee and Fort
Basinger was authorized in 1902. In 1954, basin improvements for flood
damage reduction were authorized as a part of the comprehensive Central and
Southern Florida Project. The completed basin project includes the Upper
Basin lakes improvements in the Orlando area south to and including Lake
Kissimmee, and the Lower Basin improvements from Lake Kissimmee to Lake
Okeechobee. Upper Basin works consist of channels and structures that control
water flows through eighteen natural lakes into Lake Kissimmee. Lower Basin
works consist of a flood control canal, called C-38, and six water control

structures, called S-65 structures, which step water down over the canal s 56

miles from Lake Kissimmee to Lake Okeechobee.

Although the project has provided continuing navigation and effective
flood control, it also resulted in long-term degradation of the natural ecosystem.
The 103 mile river that historically meandered across and inundated about
35,000 acres of wetlands over a broad flood plain was reduced to a 56 mile canal
that has successfully contained almost all flows since its completion. This:
channelization of flow, coupled with modifications of Lower Basin tributary
watersheds and efficient control of flood waters and regulation of inflows from
- the Upper Basin, significantly altered hydrologic characteristics. of the
ecosystem. Natural flood plain inundation patterns and slow recession of flood
waters were eliminated, and the flowing river/flood plain ecosystem was
replaced by a series of impounded reservoirs. Alteration of the physical form
and natural hydrologic characteristics had negative impacts on the fishery,
waterfowl, wading birds and other natural resources. Wetlands were
eliminated or degraded, and water quality declined. -

Degradation of the Kissimmee River’s water quality, wetlands, and
ecosystem has been the subject of numerous Federal, State and local studies
over the past twenty years. Major studies include the Corps’ Srst Federal
feasibility study from 1978 to 1985, the Scuth Florida Water ifanagement
District’s (SFWMD) restoration study from 1984 t. 1990, and tue second
Federal feasibility study, which was authorized in vhe Water Recources



Development Act of 1990 and is documented in this fea31b111ty report and
environmental impact statement.

As a result of these and other studies, two restoration plans were
developed which, when implemented together, will restore environmental
values throughout the Kissimmee River Basin. These plans are the
Headwaters Revitalization Project in the Upper Basin, and the Modified Level
IT Backfilling Plan in the Lower Basin; the Modified Level II Backfilling Plan
is dependent upon the Headwaters Project being in place to function -
successfully. Both the Headwaters and Level II proposals were initially
developed and evaluated at a general programmatic level. The Headwaters
Revitalization Project and alternatives for the Upper Basin will be further
analyzed and addressed in detail in later studies and documents, including
appropriate environmental documents. Alternatives for the Lower Basin,
including the Level II Backfilling Plan, are ready for decision making, and
therefore were developed and evaluated in detail during this study. For the
purpose of this study, the Headwaters Revitalization Pro_]ect was assumed to
be in place in the "without project” condition (which is the same as the "
action" alternative). This integrated feasibility report and environmental .
impact statement addresses the Lower Basin in site-specific detail, and the
Upper Basin programmatically in general, based on the studies conducted to
date and in accordance with the tiering approach established by the Council on
Environmental Quality.

In accordance with the specific direction of this study’s authorization, the
purpose of this feasibility study is to determine the extent of Federal
participation in the Level II Backfilling Plan for restoration of the Kissimmee
River that was developed and recommended for implementation by the
SFWMD. This study purpose was accomplished through a series of analyses.
First, individual project components of the Level II Backfilling Plan were
analyzed and modified to improve the effectiveness of the overall plan. Second,
the Modified Level II Backfilling Plan and the other river restoration
alternatives considered by the SFWMD were evaluated in accordance with
traditionally required Federal evaluation procedures. The other plans were the
Level II Backfilling Plan, Weir Plan, including both fixed and gated weir
options, the Plugging Plan, and the Level I Backfilling Plan. This evaluation
concluded that the Modified Level II Backfilling Plan is the best plan to
accomplish restoration of the Kissimmee River’s ecological integrity. Third,
several analyses of the resulting Modified Level II Backfilling Plan were
conducted to determine the extent of Federal participation in plan
implementation, including a fish and wildlife restoration analysis, an
incremental cost analysis, and a traditional evaluation of effects. ‘These
analyses affirmed il:e SFWMD’s conclusicn: and led to a determination that
a Modified Level II rackfillicg Plan, is the Cevrmmended Plan.



The Recommended Plan consists of backfilling about 29 miles of C-38;
excavating about 11.6 miles of new river channel; constructing a bypass weir
and channel at S-65; shallowing and construction of weirs in the Lake
Kissimmee outlet channel reach; modifications of the Pool B weirs, and S-65A
and S-65E structures; construction of containment levees, bridge crossings at
U.S. Highway 98 and the CSX Transportation Railroad, and new structures in
Pool E; removing the existing S-65B, S-65C and S-65D structures, and local
levees; and installation of navigation channel markers. About 67,843 acres of
land will be acquired in fee or easement to meet restoration needs and preserve
flood control in the Lower Basin. Numerous residences, businesses, and farms
will be effected and, boat launching ramps, and utilities will be relocated. The
- estimated total cost of the Recommended Plan is $422,667,000; average annual
costs are estimated to be $43,936,000 (July 1991 price levels). The estimated
Federal share of this cost is $127,147,500; the estimated non-Federal share is
$295,519,500.

The Recommended Plan will restore the essential physical and
hydrologic characteristics of the Lower Kissimmee River Basin, including a
more natural river channel and flood plain, with flows, depths, and
hydroperiods like that of the historic condition. Restoration of these physical
and hydrologic characteristics will provide the conditions necessary for natural
reestablishment of an ecosystem similar to that which existed and functioned
prior to construction of the basin’s flood control project. The restored
ecosystem will include 56 miles of restored river, about 29,000 acres of restored
wetlands, improved water quality, and restored conditions for over 300 fish and
wildlife species, including waterfowl, wading birds, alligators, and three

endangered species. SLwdsz 36 o 24,000a0ves = W, TS he = 1176 [m?

Although this document meets the requirements of Section 404(r) of the
Clean Water Act (Public Law 92-500, as amended), as addressed in Annex B, the
Corps will request a Section 401 StateWater quality certificate during the later
preconstruction engineering and design phase.

This integrated feasibility report and environmental impact statement
is being transmitted through the Division Engineer for the Washington-level
Federal report review process, which will include reviews by the Washington
Level Review Center, the Board of Engineers for Rivers and Harbors, the Chief
of Engineers, and the Secretary of the Army. The Assistant Secretary of the
Army for Civil Works, representing the Secretary of the Army, will coordinate
the documents with the Office of Management and Budget, and send them to
Congress. The study authority states that the Secretary shall transmit the
final report of the Chief of Engineers to Congress not later than April 1, 1992.



MAJOR CONCLUSIONS

The Level II Backfilling Plan was analyzed fo ensure that its design, -
construction, and operational components are the most effective means to
accomplish the project’s objectives. Based on this analysis, the plan was
modified to include features that are more fechnically sound, lesser cost, or
more environmentally beneficial. The resulting Modified Level II Backfilling
Plan would produce the same environmental outputs as the plan recommended
by the SFWMD.

The final array of alternatives formulated by the SFWMD, including the
Level II Backfilling Plan recommended by the SFWMD for implementation, has
been evaluated in accordance with traditionally required Federal evaluation
procedures, including applicable procedures from the ~ "Principles and
Guidelines", the National Environmental Policy Act (NEPA), and other Federal
environmental review and consultation requirements. The evaluation indicated
that the Level II Backfilling Plan is the best plan of those cons1dered to
accomplish restoration of the Lower Kissimmee Rlver Basin.

An analysis was undertaken to determine the extent to which fish and
wildlife restoration, a subset of ecosystem restoration, could be accomplished.
The analysis has shown that, given the range of fish and wildlife resources in
the Lower Kissimmee River Basin, the Level II Backfilling Plan, as developed
by the SFWMD and modified by the Corps, is the most effective comprehensive
plan for restoration of the Kissimmee River’s fish and wildlife values.

An .incremental analysis considered both separable elements and
incremental lengths of backfill. All separable elements were dropped from
further consideration due.to constraints related to each individual element.
The Recommended Plan was found to have the lowest unit cost (financial cost
per unit of environmental output) over the range of backfilling considered, and
is the most cost effective increment for producing fish and wﬂdhfe outputs in
the Lower Kissimmee River Basin.

The Recommended Plan also was evaluated in accordance with
traditionally required Federal evaluation procedures, and was found to be in
compliance with applicable Federal requirements. -

The Headwaters Revitalization Project, which is expected to be approved
and implemented pursuant to the standing continuing authority of Section 1135
of the Water Resources Development Act of 1986, as amended, is eritical to
achieving the Recommended Plan’s fish and wildlife restoration outputs as
described in this report. Implementation of the Headwatcrs Project prior to
implementation of the Recommended Plan warrants the highext attention and
prioritv to ensure the successful restoration of the Lower Kissimmze River
Basin. An appropriate environmental document for the Xeadvra*ers



Revitalization Project will be subsequently prepared in accordance with the
tiering concept established by the Council on Environmental Quality.

Consideration has been given to all significant aspects in the overall
public interest, including engineering feasibility and economic, social, and
environmental effects. The Recommended Plan ‘described in this report
provides the best solution for environmental restoration of the Kissimmee
River.

AREAS OF CONTROVERSY

Two general interest groups are concerned about effects of restoration
of the Kissimmee River. First, owners of affected lands, as well as residents
and businesses located on those lands, are concerned about how restoration
would affect their property interests, homes and places of business. The
Recommended Plan will require acquisition of about 67,842 acres of land.
Without implementation of flcod proofing (such as the use of ring levees or.
modifications to site and structure elevations will be utilized whenever feasible)
acquisition and relocation of 356 homes, 5 farms and 24 miscellaneous out
buildings would be required. Approximately 800 people would be displaced if
relocation is required. The adverse effects will be mitigated by providing
appropriate financial compensation to owners of the  affected lands, and
relocation assistance to residents and farms in accordance with the Uniform
Relocation Assistance and Real Property Acquisition Polzczes Act of 1970, as
amended.

The second group with a concern about the effects of restoration is
recreational boaters, who believe that backfilling would reduce the number and
quality of boating opportunities on the Kissimmee River. The Recommended
Plan will result in a change in the river navigation experience - from navigation
on a virtually straight 29 mile section of the C-38 canal to navigation on a 56
mile stretch of continuous, meandering, more natural river. In addition,
channel depths in the restored river will depend on the availability of flowing
water; thus, wet and dry seasons will have an effect on navigation. Larger
craft, such as houseboats, which represent about two percent of the boats using
the waterway, will not always be able to navigate the shallow, meandering
turns of the restored river. Boating advocates have been opposed to these
changes in the past. -



UNRESOLVED ISSUES
Headwaters Revitalization Project

Final planning and evaluation for the Headwaters Revitalization Project
in the Upper Basin has not been completed; therefore, the likely environzaental
effects of the plan have been only generally estimated and described at this
time. An appropriate Corps report and environmental document will be
completed as the basis for final approval of an Upper Basin project. This
approval will occur prior to the start of construction of the Lower Basin project
recommended in this document. A more complete description of the
Headwaters Project is presented in later chapters of this document.

Cuitural Resources

The Florida State Historic Preservation Officer has indicated that at
least seventeen sites of historic and archeological significance were recorded for
the Kissimmee River Basin, and up to an additional fifty unrecorded sites are
likely to be present. The Florida Master Sites File inclndes at least fifty
archeological sites recorded for the Basin, and about 3,000 properties are
recorded for the four counties in the study area. Although no sites currently
listed on the National Register of Historic Places are located in the immediate
project area, significant prehistoric and historic period archeological sites are
expected to be located in proximity to the river and affected by the project.
The time available for this study precluded adequate cultural resources
investigations at the level of detail normally undertaken for Corps feasibility
studies. However, the Corps recognizes its historic preservation responsibilities
and is preparing an expanded discussion of cultural resources, a detailed study
and coordination plan, and specific costs, by task, for future studies and
coordination.  Additional investigations will be undertaken during later
preconstruction engineering and design, to identify sites and assess their
eligibility for the National Register, evaluate affects from construction and
restoration, and develop any necessary mitigation measures.

Avon Park Air Force Bombing Range |

The Department of the Air Force has noted several concerns. about
potential project effects on operations at Avon Park Bombing Range, including
bird-aircraft strike hazards, security, and public “safety.  Additional
investigations will be required to determine possible alternative solutions to
these concerns.

Possible hazards to low-flying aircraft presented by incceased numbers
of waterfowl and wading birds as a result of the Recommendead blan hwx been
expressed by the Air Force. They requested investigation of means *¢ miniu:ize
the hazards, including bird frightening techniques. Although the recioratiou



- project is not expected to increase the incidents of bird strikes over the Avon
Park Bombing Range, conditions will be monitored and close liaison with the
Air Force will be maintained for purposes of detecting any problems that may
arise, so that corrective actions can be taken. During phased construction,
monitoring would be expected to reveal any problems, should they arise.
Corrective actions may require water level management in the vicinity of the
range. Bird frightening techniques commonly cause birds to take flight or
remain in the air near the place that holds an attraction such as food or
roosting places. Usual technigues include explosive noises (compressed air or
gun powder) and scarecrows. Unusual techniques include falcon releases.
These techniques do not appear feasible on the scale required in the Avon Park
Bombing Range area, nor are they likely to have the desired effect of causing
waterfowl to leave an area. '

The mound of dredged material along the bank of the canal at the Avon
Park Bombing Range provides a secure boundary for the Range that would be
lost with removal of the material for backfill. The mound delineates the
boundary of a buffer zone and, with the canal, is a feature visible to pilots that
indicates the zone where they may arm their weapon systems. Alternatives
will be considered during preconstruction planning and design provide security
and public safety at the Avon Park facility.
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SECTION 1

INTRODUCTION |

The Kissimmee River Basin, as shown on Figure 1, is located in central
Florida. In the 1960’s, the river was channelized as part of the comprehensive
Central and Southern Florida (C&SF) Flood Control Project. The focus of this
feasibility report is restoration of the ecosystem that was affected by
construction of the flood control project in the Lower Kissimmee River Basin.
- This effort has involved years of extensive work by the U.S. Army Corps of
Engineers (Corps) and the South Florida Water Management District
(SFWMD), as well as continuing participation by a variety of interests in
Florida and throughout the Nation.

This section describes the feasibility study’s authority, partners, purpose and
scope; discusses compha.nce with the National Environmental Pohcy Act; and
provides a brief overview of the Kissimmee River Basin.

1.1 STUDY AUTHORITY

This study was authorized by Section 116(h) of the ‘Water Resources
Development Act of 1990 (Public Law 101-640, November 28, 19390), whlch
states:

(1) STUDY 'The Secretary shall conduct a feasibility study of the
Kissimmee River in central and southern Florida for the purpose of
determining modifications of the flood control project for central and
southern Florida, authorized by section 203 of the Flood Control Act of
1948 (62 Stat. 1176), which are necessary to provide a comprehensive
plan for the environmental restoration of the Kissimmee River. The
study shall be based on implementing the Level II Backfilling Plan
specified in the Kissimmee River Restoration, Alternativer Plan
Evaluation and Preliminary Design Report, dated June 1990, published
by the South Florida Water Management District.

(2) REPORT ‘'Not later than April 1, 1992, the Secretary shall

transmit to Congress a final report of the Chief of Engineers on the

results of the study conducted under this subsection, together with such
| modifications as are recommended by the Secretary.

(3) POST-STUDY WORK "All work necessary to prepare the project
recommended by the Chief of Engineers, as modified by the Secretary, for



construction bidding, including Feature Design Memoranda, shall be
completed by June 1994." :
. This feasibility report is in full response to subsectlons (1) and (2) of the
authorlty

1.2 STUDY PARTNERS

The South Florida Water Management District, an agency of the State of
Florida, is the feasibility study cost sharing partnmer, and has expressed its
intent to be the project sponsor. The SFWMD’s outstanding assistance and
cooperation contributed greatly to the completion of the study and this
feasibility report. The SFWMD’s report titled Kissimmee River Restoration,
Alternative Plan Evaluation and Preliminary Design Report, dated June 1990
(hereafter referred to as the SFWMD Restoration Report), has been used
extensively in the preparation of this report.

In addition to the SFWMD, other State agencies have actively participated
in conducting this study, in particular the Florida Game and Fresh Water Fish
Commission and the Florida Department of Environmental Regulation. The
U.S. Fish and Wildlife Service (USFWS) provided updated information using the
Habitat Evaluation Procedures (HEP) to determine habitat values for individual
. species in the Kissimmee River and flood plain. ‘

1.3 STUDY PURPOSE AND SCOPE
1.3.1 Study Purpose

The purpose of this study is to determine the extent of Federal participation
in the Level II Backfilling Plan, as developed by the SFWMD, for restoration
of the Kissimmee River and flood plain ecosystem. It is expected that
restoration will restore the ecological integrity of the river system. The study
has been conducted in accordance with current Federal water resources
planning procedures and guldehnes with assistance and support from numerous
State and Federal agencies and other interests.

1.3.2 Study Area

The Kissimmee River Basin, as shown in Figure 1, comprises 3,013 square
miles, and extends from Orlando southward to Lake Okeechobee, the second
largest frechwater lake in the United States. The area is bounded on the north
by the lakes of the Orlando area, on ti:e west by the Peace River Basin, on the



south by Lake Okeechobee, and on the east by the Upper St. John’s and the
Taylor Creek-Nubbin Slough Basins. The watershed is about 105 miles long
and has a maximum width of 35 miles. Studies were focused on the area which
extends from Lakes Cypress, Hatchineha, and Kissimmee in the Upper Basin
southward down the Kissimmee River to Lake Okeechobee.

1.4 NATIONAL ENVIRONMENTAL POLICY ACT REQUIREMENTS

The National Environmental Policy Act of 1969 (NEPA), as amended, is the
nation’s charter for environmental protection. NEPA establishes policy, sets
goals, and provides means for carrying out the policy. Section 102(2) of the Act
contains action-forcing provisions to make sure that Federal agencies act
according to the letter and spirit of the Act, including a provision to prepare a
detailed statement - now called an environmental impact statement (EIS) - on
the effects of a proposed Federal action. The Federal regulations for
implementing the procedural provisions of NEPA were published by the
Couricil on Environmental Quality (CEQ) in the Code of Federal Regulations.
(CFR) as 40 CFR Parts 1500-1508 (43 Federal Reg15ter 55978-56007, November
29, 1978).

This report documents the Corps study of environmental restoration of the
Kissimmee River in compliance with NEPA requirements. It employs two
concepts established in CEQ’s NEPA regulations - infegration and tiering - that
are not frequently used, but are appropriate to the plannlng and deSIgn process
and schedule for Kissimmee River restoration.

Integration is based on the CEQ provision to combine documents, which
states that "any environmental document in compliance with NEPA may be combined
with any other agency document to reduce duplication and paperwork” (40 CFR
1506.4). Corps regulations permit an EIS ("environmental document”) to be
either a self-standing document combined with and bound within a feasibility
report ("agency document”), or an integration of NEPA-required discussions in
the text of the report. In view of the environmental nature of the Kissimmee
River restoration project, and to reduce paperwork and redundancies, and
consolidate documentation into one consistent report, the Corps elected to
integrate discussions that normally would appear in an EIS into the feasibility
report. Sections in this integrated report that include NEPA-required
discussions are marked with an asterisk in the Table of Contents to assist
readers in identifying such material.

Tiering was established by CEQ to provide "coverage of general matters in
_broader environmental impact statements (such as national program or policy
statements) with subsequent narrower statements or environmental analyses (such as



regional or basin-wide program statements or ultimately site-specific statements)....
Agencies are encouraged to tier their environmental impact statements to eliminate
repetitive discussions of the same issues and to focus on the actual issues ripe for
decision at each level of environmental review” (40 CFR 1508.28 and 1502.20).
Tiering has been applied to proposed Federal actions for restoration of the
Kissimmee River as follows: |

* Restoration of the Kissimmee River will occur with two projects - the
Headwaters Revitalization Project in the Upper Basin and the Modified Level
IT Backfilling Plan in the Lower Basin. The Upper Basin Project must be in
place for the Lower Basin Plan to function successfully. ‘

* This document is both a programmatic EIS and a site-specific EIS. Asa
programmatic EIS it addresses, at a general level, the alternatives and
environmental effects of the overall project, including the Headwaters
Revitalization Project in the Upper Basin and the Modified Level IT Backfilling
Plan in the Lower Basin. As a site-specific document, it addresses the
alternatives and environmental effects of the Modified Level II Backfilling Plan
for the Lower Basin in sufficient detail for final decision making and for full
compliance with NEPA requirements.

* A preliminary study of Upper Basin alternatives has identified a
Headwaters Revitalization Project as a possible Upper Basin proposal, and a
- preliminary evaluation of its effects has been accornplished. The Headwaters
proposal and its likely environmental effects are generally described in Section
4 of this document, which indicates that, for the purpose of this feasibility
study, the Upper Basin proposal is assumed to be in place in the future
"without project" condition (the same as the "no action" alternative). A
subsequent sife-specific environmental document, which would be either a
supplemental EIS or an environmental assessment (EA), will build upon this
integrated document, and address the Upper Basin proposal in sufficient detail
for final decision making and for full compliance with NEPA requirements.

T Preparation, processing and final approval of this integrated feasibility
report and EIS will not preempt the decision making process for the Upper
Basin proposal. For example, while this study assumes that the Upper Basin
proposal would be constructed in the future, subsequent Corps studies may
conclude that an Upper Basin project should not be recommended. If that
occurs, the Lower Basin proposal would not be implemented since it is
dependent upon implementation of an Upper Basin proposal to function
successfully. Additionally, although an Upper Basin project has been assumed
to be in place, numerous permit decisinns and other environmental review and
consultation requirements for the Upp<: Basin remain to be addressed during
later detailed studics. Those include any actions necessary to fully comply with



‘the requirements of, for example, the Clean Water Act of 1977, as amended, -
the Fish and Wildlife Coordination Act of 1958, as amended, the Endangered
Species Act of 1973, as amended, the Coastal Zone Management Act of 1972, as
amended, and the National Historic Preservation Act of 1966, as amended. At
this time, there is no evidence that any such requirements may not be met for
an Upper Basin proposal. However, in the spirit of CEQ’s tiering concept, these
requirements will be fully addressed when action on an Upper Basin
recommmendation is ready for decision making.

1.5 KISSIMMEE RIVER BASIN

The Kissimmee River Basin is the largest watershed providing surface water
to Lake Okeechobee. It is divided into a 1,633 square mile Upper Basin, which
includes Lake Kissimmee and the east and west chain of lakes area in Orange
and Osceola Counties, and a 758 square mile Lower Basin, which 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 inflow to the Lower Basin. Project works in the basin for
flood control and navigation were constructed by the Corps as part of the
Central and Southern Florida Project.

The Upper Basin, often referred to as the "headwaters”, includes the upper
"chain of lakes", consisting of Lakes Tohopekaliga, East Tohopekaliga, Hart,
Mary Jane, Myrtle, Preston, Alligator, Gentry, and Cypress. Upper Basin lakes
also include Lakes Marion, Hatchineha, Pierce, Rosalie, Weohyakapka, Tiger,

Marian, Jackson, and Kissimmee. These lakes range in size from a few acres
to 54 square miles, and their total surface area at normal water surface
elevations is more than 10 percent of the sub-basin’s area. Lake levels are
- controlled by a system of canals and water control structures. The Upper Basin
is bounded on the south by State Road 60 where the basin’s largest lake, Lake
~ Kissimmee, discharges into the Kissimmee River. At this point, the Kissimmee
River becomes a feature of the basin’s floed control project, with the project
feature name of Canal 38 (C-38).

The Upper Basin is the more heavily populated and intensively developed
part of the watershed. Main municipalities are the southern half of Orlando,
Kissimmee, which is the hub 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 includes the channelized Kissimmee River as a 56 mile
earthen canal extending from Lake Kissimmee to Lake Okeechobee. The lower
reach of the canal, an 8 mile section kncwn as Government Cut, was



hydraulically separated from the Lower Basin by earlier project works and is
not considered a part of the Kissimmee restoration program. The Lake
Istokpoga Basin, although a tributary to the Lower Basin, now provides only a
portion of its historical flows to the Kissimmee River. Because of this
connection, and the possibility of basin effects associated with restoration in the
Lower Basin, the Istokpoga Basin is included in this study.

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 military facility
maintains an active resource management program for its large areas of natural
grazing lands and wetlands.



SECTION 2

HISTORIC CONDITION

This section provides an historic overview of the Kissimmee River Basin,
highlighting its changes from a natural setting to modifications for navigation
and flood control.

2.1 NATURAL ENVIRONMENT

Historically, the Kissimmee River meandered approximately 103 miles
within a one to two mile wide flood plain. The flood plain, approximately 56
miles long, sloped 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. Figure 2 shows the south Florida region in the mid-19th century.

The historic flood plain of the project area (from Lake Kissimmee to the
lower limit of Pool E) was 44,000 acres (USFWS, 1991). Wetlands, wildlife,
waterfowl, fisheries and other biological components were once part of an
integrated and resilient river-flood plain ecosystem that provided an estimated

7
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- 340,000 habitat units. Resilience and persistence were emergent of the
ecosystem which were derived from the spatial mosaic of habitats, properties
intricate food webs, stable energy flow, and other complex physical, chemical
and biological interactions and processes.

Based on the U.S. Fish and Wildlife Service’s (1991) interpretation of 1954
photography of the Lower Kissimmee River Basin, the historic flood plain
contained approximately 35,000 acres of wetlands. 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, switchgrass, sawgrass, and floating mats or
tussocks (Pierce et al., 1982). Table 1 lists acreages of wetland habitats in the
prechannelization ecosystem:. :

Distribution and maintenance of plant communities within the flood plain
wetlands depended on prolonged inundation and seasonally fluctuating water
levels (Dineen et al., 1974; Toth, 1991). A fluctuating hydroperiod, along 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 produced about 81,000 pounds (1957

instantaneous fish biomass measurement) 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 75% 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, including ring-necked ducks, American
widgeon, northern pintail, and blue-winged teal (USFWS, 1958). The historic
winter duck population was estimated at about 12,500 birds. Wet prairie was
the most valuable of the wetland communities to waterfowl. Under historic
hydrologic conditions, wet prairies were typically dry from spring through early
summer, allowing annual plants such as wild millet to germinate and produce
seed. Fall and early winter flooding made wet prairies attractive feeding sites.

South Florida’s wetland habitats have historically supported a great diversity
and abundance of wading birds - one of the largest centers of abundance in the
world (Kushlan and White, 1977). Despite the 95% reduction in wading bird
population in the state reported since the 1800’s, all fourteen species of wading



birds found in the eastern United States were reported nesting in Florida in
1977 (Custer and Osborn). The historic number of wading birds on the
Kissimmee River flood plain prior to channelization was estimated at 18,000
birds (USFWS, 1991). White and glossy ibis were common in the grassy wet
prairies and flooded pastures of the Lower Kissimmee Basin.

The river and flood plain were not discreet and independent ecosystems, and
the ebb and flow of their life was closely interrelated. In November, ducks and
probers, such as snipe and ibis, fed in the sloughs, potholes and wet prairies in -
upland areas near the tree line. Many of the same populations used the
potholes, oxbows, backwaters, and marshes of the flood plain in February, and
the river and the deepest marshes and cypress swamps near the river in May.
In the 1950’s, peak populations of ducks and wading birds centered in and
around Lake Okeechobee ranged out to the Kissimmee, the Upper St. Johns,
areas known as the Water Conservation Areas south of Lake Okeechobee, and
the northern reaches of Everglades National Park when and where water and
feeding conditions were most favorable. :

TABLE 1

HISTORIC ACREAGE OF WETLAND HABITATS IN THE
- KISSIMMEE RIVER FLOOD PLA_IN'

From U.S. Fish and Wildlife Service, 1991.
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TYPE POOL A POOL B POOL C POOL D POOL E | TOTALS
WETLAND -
FORESTED ‘
Cypress 0 44 40 122 49 255
WETLAND ‘
PRAIRIE ‘
Rhynchospora 0 19 0 0 a 19
Aquatic Grass 728 1587 1084 1228 766 5389
Maidencane 109 2018 1525 0 0 3652
WETLAND
SHRURB _ .
Buttonbush 2279 357 627 0 .0 3263
Willow 101 754 443 393 71 1762
BROADLEAF 3026 4131 5032 4778 2800 19767
SWITCHGRASS 287 70 17 70 0 444
TOTALS 6528 8980 8768 6589 3686 34551




2.2 NAVIGATION

Occupation of Florida dates back to-about 12,000 years ago, and developed
through numerous cultures until the first Spanish explorers and colonists
arrived in the 1500’s. Native Florida tribes subsequently were decimated by
European diseases and conflict, and by the eighteenth century, migrants from
other southeastern groups were moving into the vacant interior of the state.
These migrants eventually coalesced into the Seminole Tribe, which lived in
dispersed hamlets, subsisting by farming, hunting, and raising cattle. From the
1820’s to 1850’s, U.S. Army outposts along the Kissimmee River at Fort
Kissimmee and Fort Basinger were used during the Seminole Indian Wars.

Small numbers of settlers began moving into south Florida in the mid-
1800’s, and the conclusion of the Third Seminole War in 1858 opened the
Kissimmee Basin to settlement. The earliest settlers were ranchers and
farmers, and turpentine and timber industries were major economic activities.
Swampland drainage opened the area to more homesteaders and development.
 This movement was accelerated by the Swamp and Overflowed Land Grant Act
of 1850, which encouraged development and expansion by transferring Federal
lands to the State for use as currency.

The reclamation project was spurred by the State’s proposal to raise
revenues by selling swamp and overflowed lands to interested entrepren
willing to drain such wetland areas for agricultural use. In the @1%1_8‘?@-
Hamilton Disston, an industrialist from the northeast, began a ditching
drainage project in central Florida. As part of his plan to convert some four
million acres of wetlands into productive farmlands, Disston connected many
of the Upper Kissimmee Basin lakes, and began dredging and clearing a
navigable route from the Gulf of Mexico into Lake Okeechobee along the
Caloosahatchee River. As a result of this action, water levels within the upper

Kissimmee Basin dropped approximately six feet or more. Figure 3 depicts the
Disston reclamation effort within central Florida.

After dredging was completed by the Atlantic and Gulf Coast Canal and
Okeechobee Land Company in the 1890’s, navigation was possible in the upper
chain of lakes from Lake Tohopekaliga through East Lake Tohopekaliga, and
continuing through to Lake Gentry (and possibly at times to Lake Cypress).
In the nineteenth century, commerce on the Kissimmee River gained impetus
with the availability of new lands from drainage and from the connection of
waterbodies by canal systems.

Initially, the mode of transportation on the river was primarily crude flat-
bottomed boats, but increased accessibility led to the establishment of regularly

11
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scheduled steamboat trips up and down the river as far as the Gulf of Mexico.
The survey report for the Kissimmee River (House Document 57-176) observed
that, at the turn of the century, "..navigation on the upper reach of the route enables
the town of Kissimmee to serve as a supply depot for the extensive cattle interests
between that point (Kissimmee) and Fort Basinger. Many of the passenger steamboats
were luxurious, with mahogany decks, chrome trimming and attracted influential
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During this period the Kissimmee River flowed freely., The main channel
of the river consisted of extreme meanders and varied in bottom widths from
100 feet near Lake Kissimmee to 300 feet near Lake Okeechobee, at an average
depth of about 4 feet. The shallowest depth in the original river channel was
about 1.5 feet. Clearing and snagging operations were conducted along the
river to keep the waterway open for steamboat traffic. Steamboats, some as
large as 75 feet in length, carried grain, groceries, clothing, tools, and household
goods to settlers in the interior. Oranges, hides, resin, wood, fish, and
turpentine were carried on return trips.

To aid navigation along the river, Congress in 1902 authorized a Federal
navigation project with “a channel width of 30 feet and depth of 3 feet at the ordinary
stage of the river”, from the Town of Kissimmee to Fort Basinger, and in
Istokpoga Creek. The length of the project is about 109 miles, including 9.4
miles in Istokpoga Creek. Figure 4 shows the extent of the navigation project.
The development of railroads, and later highway systemns, in the early and mid-
twentieth century led to greatly reduced use of the river for commerce. By the
1920’s, railroads had replaced most of the commercial traffic on the river. The
last Federal maintenance under the Kissimmee River navigation authority was
in 1927, Current recreational navigation use on the river is discussed in
subsequent sections of this report.

2.3 FLLOOD CONTROL

Creation of the Everglades Drainage District by the State of Florida in 1907,
and passage of the State’s General Drainage Act in 1913, further encouraged
development in central and south Florida. Resulting development, coupled with
inadequate hurricane protection, led to the loss of three thousand lives around
Lake Okeechobee during storms in 1926 and 1928. In response, Congress
authorized the Corps to modify the Kissimmee navigation project to include
flood control. The modified plan, described in a report on "Caloosahatchee
River and Lake Okeechobee Drainage Areas’, included numerous levee and
channel improvements to reduce flood damage primarily throughout the Lower
Basin.

Prior to World War II, the Kissimmee Basin was still very sparsely settled.
Orlando was a quiet, winter vacation and retirement community surrounded
by citrus groves and cattle ranches. All of the lowlands within the basin were
open lands used primarily for cattle grazing. Fort Basinger and Cornwell,
located along U.S. Highway 98 in Highlands County, were the only settlements
along the Kissimmee River. When the Kissimmee River portion of the Central

13
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and Southern Florida flood control project initially was formulated in 1947, the
total population of Florida was approximately 2.5 million. The 1950 census
recorded 2.7 million in the state. Orlando was a city of 52,000, while the cities
of Kissimmee and Okeechobee had 4,300 and 1,800 residents, respectively.

Early flooding conditions in the Kissimmee River Basin were the result of
runoff accumulation on the basin’s flat lands and the subsequent rise of lake
levels within the Upper Basin, which remained at high levels because of poor
outlet capacity. During major floods the Kissimmee River resembled a wide
lake. In 1947 over half-a-million acres were flooded. In addition to flooding
from runoff, hurricane winds over Florida create problems of tide generation
- on the larger lakes which add to the local flooding.

The drought of 1944 - 1945 and a major hurricane in 1947, which caused
extensive flooding in the Kissimmee Basin, illustrated the inadequacy of the
basin’s water control system. Increasing population growth and developmental
pressures, primarily in the Upper Basin, intensified public pressure to reduce
the threat of flood damage. As a result, the State of Florida requested the
Federal government to prepare a plan for flood control for the central and
southern part of the state, In response to this request, the Corps of Engineers
prepared a comprehensive plan for the area in 1947; and in 1948, Congress
authorized the Corps to undertake construction of the Central and Southern
Florida (C&SF) Project for flood control and other purposes. Figure 5 shows
the features of the overall project. The C&SF Project resulted in a series of
reports and design memoranda used in planning and designing the
comprehensive flood control and water management system now in place in
south Florida.

In 1954, Congress specifically authorized the Kissimmee River portion of the
C&SF Project, which was subsequently planned and designed between 1954 and
1960. Features of the Kissimmee River flood control project are shown in
Figure 1. Regulation of the Upper Kissimmee Basin lakes took place over a 6-
year period from 1964 to 1970, with interim regulation schedules adopted as
lake outlet works were completed. Work within the Lower Basin, which
included channelization of the Kissimmee River; was initiatéd in 1962 and
completed in 1971. Channelization of the river was selected as the means for
flood damage reduction within the basin primarily because of the plan’s cost
effectiveness.

Between Lake Kissimmee at the upper end of the Kissimmee River and
Government Cut at the lower end, approximately 48 miles of the river and
flood plain, was channelized under the 1954 flood control project authorization.
Comhined with Government Cut, C-38 provided complete channelization of the
river between Lakes Kissimmee and Okeechobee, a distance of 56 miles.

15
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SECTION 3

EXISTING CONDITION/AFFECTED ENVIRONMENT

This section provides an overview of the resources that cufrqntly exist
within the Kissimmee River Basin. These resources will be assessed relative
to the river and flood plain restoration efforts now underway within the Lower
Basin.

3.1 GEOLOGY AND SOILS

The Kissimmee River Basin is located in the coastal lowlands topographic
division of Florida. The physiography includes the Osceola and Okeechobee
Plains, and the Lake Wales ridge system of the Wicomico shoreline. The
Osceola Plain has little relief but generally slopes southward to a low elevation
of 40 feet NGVD! in Okeechobee County. The plain is bounded by the Lake’
Wales Ridge and the Polk Uplands on the west and the Eastern Valley on the
east. Drainage is mainly to the Kissimmee River Basin.

The Okeechobee Plain lies to the south of the Osceola Plain and is
characterized by gently sloping, poorly drained sands and organic deposits.
Elevations range from elevation 40 feet in the north to elevation 15 feet at
Lake Okeechobee.

The Lake Wales Ridge forms more than 100 miles of the western boundary
of the Kissimmee Basin. This ridge, along with the smaller Orlando, Mount
Dora, and Bombing Range Ridges include the highest lands in the basm with
elevations from 90 to 100 feet.

The sandy soils found throughout the Kissimmmee River Basin are primarily
derived from marine deposited silica sands. The majority of soil types found in
the Upper and Lower Basin’s are classified under the Smyrna-Myakka-Basinger
soil association. Other predominant classifications are the Myakka-Basinger
category and the Myakka-Immokalee-Basinger category. Weathering, erosion,
climatic conditions, vegetation effects, and topographical locations of resident
soils have resulted in the numerous differences in soil characteristics. These
characteristics are undergoing continual alteration due to normal seasonal
climatic conditions and longer term climatic changes.

1Al elevations refer to the National Gecdetic Vertical Datum of 1929 (NGVD).
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The study area also has scils with hardpan one to two feet below the
surface. Over the long period of natural evolution of these soils, organic and
mineral materials leached downward and accumulated at the top of the locally
prevailing water table.

In the early history of the Kissimmee River Basin there were extensive
areas of water table related and perched wetland conditions. Agriculture and
other land use activities over the past 100 years have drained these wetlands
by surface drainage systems and by breaking up the original hardpan. As a
result of this process, the high orgam‘c fraction of these original soils has been
rapldly oxidized by exposure to the air. Additional information may be found
in the Geotechnical Investlgatlons Appendix of this report

3.2 WATER MANAGEMENT

The system of water control works now in place in the Kissimmee Basin
conforms closely with the general plan outlined in the 1948 report to Congress
and authorized for construction in 1954. The project was designed to provide
flood damage prevention for thirty percent of the standard project flood (SPF).
This equates to protection against a five-year flood event. Water levels within
the basin are controlled by a complex system of canals and control structures
which are managed by the SFWMD in accordance with regulations prescribed
by the Secretary of the Army.

The major lakes of the "Headwaters” area, (the Upper Basin) are connected
by channels. Most of the channels were excavated by private interests in the
1880’s and subsequently enlarged to varying degrees under the congressionally
authorized plan. Nine control structures regulate water levels and flows in the
lake system. For more details on the existing flood control project, refer to the
U.S. Army Corps of Engineers Kissimmee River, Florida - Final Feasibility
Report and Environmental Impact Statement (1985).

Prior to the project, lake outlets within the "Headwaters" region had been
dredged for drainage and navigation, but were uncontrolled, and over-drainage
often occurred. Dredged outlets did not provide adequate flood control and the
Upper Basin did not have enough outlet capac1ty (sometimes termed "get away"
capacity) to remove flood waters within a "reasonable" time frame to avoid flood
impacts.

To provide adequate outlet capacity from the Upper Basin, approximately
15 miles of canal, the outlet channel, was required immediately downstream of
Lake Xissimmee. This leng:h is a function of canal size, Lake Kissimmee



“outlet structure size, and the very flat terrain immediately downstream of the
lake.

An earlier project, the Herbert Hoover Dike around Lake Okeechobee, had
modified the original lower end of the Kissimmee River with a borrow area
immediately upstream of Lake Qkeechobee., This eight mile section of canal,
known as Government Cut, was modified and enlarged during construction of
C-38, and is inside the Lake Okeechobee containment levee. This section of the
canal diverted flow from a downstream portion of the Kissimmee River,
creating an isolated remnant of the river known as Paradise Run. Paradise
Run, immediately west of Government Cut, retains most of its original
topography; however, diversion of natural flows has lowered water levels and
former wetland areas have been converted to grazing and pasture land.

Between the outlet channel at the upper end of the Kissimmee River (C-38),
and Government Cut at the lower end, approximately 33 miles of the river and
flood plain, referred to as the central reach, also was provided flood control.
Some consideration was given to non-structural approaches (e.g., levee the
uplands from the flood plain); however, channelization was determined to be
more cost effective at that time. Combined with Government Cut, the new
canal provided complete channelization of the entire 56-mile river-flood plain
from Lake Kissimmee to Lake Okeechobee.

The natural fall of the land from Lake Kissimmee to Lake Okeechobee is
about 36 feet. Construction of Canal 38 (known as C-38) included six water
control structures, S-65, 65A, 65B, 65C, 65D, and 65E from north to south,
which form a series of five pools between S-65 and Lake Okeechobee.

The S-65 structures act as dams, and were located to step the canal water
level down in increments of about six feet. In doing so, the natural slope of the
river was removed, and flat pools (impoundments) resembling stair-steps were
~ created as shown in Figure 6. The water level of each pool generally is held
constant, with little fluctuation or slope. This action has lowered water in the
northern reach of each pool, and has created flooded marsh in the southern or
lower end of each pool. A water surface area of 7,600 acres are included within
these pool areas under existing regulation schedules.

C-38 is generally 30 feet in depth, but varies in bottom width from 90 feet
near Lake Kissimmee to 300 feet above S-65D. The canal’s length, width, and
water level vary in each pool. The head, or difference in water level above and
below each structure, varies from structure to structure and with rate of
discharge, but is typically about six feet.
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During construction of C-38, a temporary easement was used to obtain areas
adjacent to the canal for deposition of dredged material. The material was
hydraulically deposited in linear alignments covering some 8,000 acres along the
canal, with elevations averaging 15 feet above pre-project topography. The
material consisted of hydraulically sifted subsoil sands and clays with limited

CANAL 38, KISSIMMEE RIVER

organic fraction, and high percolation rates. The material became part of the
property upon which it was deposited. A number of land owners subsequently
used the material to fill low areas on their property; and, at two locations in
Okeechobee County, flood free, fly-in, residential subdivisions were built on the
material. Where material was left undisturbed, xeric vegetation emerged on
many of these deposits.

The CS&F Project works improved navigation opportunities originally
provided in the Congressional Act of 1902. Each water control structure
includes a 30-foot by 90-foot navigation lock which can accommodate boats with
drafts up to 5.5 feet. The canal provides continuous navigation; however, inter-
pool navigation is limited to daylight hours of lock operations.

The approximately 68 miles of river oxbows which exist within each of the
five C-38 pools represent secondary channels of widely varying water depths.
Many of these channels are very shallow, but only those which receive tributary
inflows have any flow. Culverts within the tie-back levees at Structures S-65B,
65C, and 65D provide modest amounts of circulation flow in the existing river
channels below the levees. '
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Approximately 50 tributaries provide inflow into the Lower Kissimmee
Basin. - These tributaries are characterized by relatively constricted central
channels with pasture lands usually extending along the channel.

NATURAL MEANDERS OF THE KISSIMMEE RIVER

3.3 WATER SUPPLY

The Kissimmee River Basin contributes about 30 percent of the water input
to Lake Okeechobee and is second only to rainfall in the lake’s water budget.
Prior to channelization, the Kissimmee Basin, which included the Istokpoga
Basin, contributed an average annual inflow of about 4,300 acre feet/day (2,200
cfs) at its outlet. '

The volume of water reaching the Lower Kissimmee Basin has experienced
a decline in recent years. The majority of the decline has occurred in the
Upper Basin, where, for example, the mean discharge has declined from 1,241
to 722 cubic feet per second at the gage site near S-65. A small portion of the
decline may be attributable to an increase in water supply withdrawals, and
current water management practices; however, this reduction is most likely the
result of a reduction in basin rainfall compared to pre-project rainfall conditions
(Obeysekera and Loftin, 1990). In the Lower Basin below Lake Kissimmee, the
basin yield, after adjusting for Lake Istokpoga outflow, has remained virtually
unchanged. -



Since 1970, the South Florida region has experienced an apparent change in
rainfall characteristics, and most basins in the region have received less than
normal annual rainfall. The Kissimmee River Basin has had about 10 percent
less rainfall compared to pre-1970 records. Land use in the Kissimmee Basin
also has undergone substantial change over the last thirty years. Combined
effects of upland drainage and construction of the basin’s flood control works,
have changed the hydrologic response from upland/flood plain retention and
slow runoff, to upland/flood plain drainage with rapid runoff. The flow regime
has undergone a major shift from predominantly baseflow runoff, to surface
(direct) runoff with increased volume discharged at a faster rate during flood
events (Huber et al., 1976, Obeysekera and Loftin, 1990).

The net hydrologic effect of the canal and control structures was to shorten
the residence time of water in the basin during periods of high water (floods)
and to increase residence time during low-flow (drought) periods. Based on a
review of historical U.S. Geological Survey data under similar hydrologic
conditions, the overall volume of water delivered to Lake Okeechobee from the
Lower Kissimmee River Basin via the canal was found to be relatively the same.
as those volumes experienced under pre-project conditions. The timing of those
water deliveries has been changed, however, which is reflective of current
water management practices for flood control and water conservation purposes
within the basin.

3.4 WATER QUALITY

Water quality in the Upper Basin has improved for most water chemistry
indices since the 1970’s and early 80’s (Loftin et al., 1990b; Jones, 1983). Water
chemistry sampling by the SFWMD and Florida Game and Fresh Water Fish
Commision have revealed considerable reductions in ortho and total
phosphorous, total nifrogen and chlorophyll a in the Upper Basin lakes and
particularly in Lake Tohopekaliga. Water quality improvements have generally
been attributed to the removal of sewage and other point-source discharges
fromm surface waters. Improved water quality conditions will be maintained
provided the conversion of agricultural uplands to residential, commercial and
lake front development and point-source discharges is controlled.

Lower Basin water quality concerns initially focused on the level of nutrients
within the channelized Kissimmee River following construction of C-38, and the
effect of possible nutrient-laden flow being delivered to Lake Okeechobee,
Another water quality concern is the low dissolved oxygen levels found within
both C-38 and remaining Kissimmee River oxbows.. While the canal delivers a

significant phosphorous load, ortho and total phosphorous concentrations are
among the lowest of any inflow to the lake. While good quality water enters
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C-38 from Lake Kissimmee, progressive water quality degradation in C-38,
resulting from nutrient loading from local inflows, becomes apparent at the
downstream end of the canal. Implementation of Best Management Practices
(BMPs) and other measures which address the source of local water guality
concerns are expected to improve basin water quality. Existing low dissolved
oxygen levels within C-38 and adjacent river oxbows continue to be of concern.
This concern is further discussed in the Problems and Opportunities section of
this report.

3.5 ENVIRONMENTAL RESOURCES

The 35,000 acres of wetlands that existed prior to channelization are
estimated to have declined to about 14,000 acres in the existing condition (U.S.
Fish and Wildlife Service, 1991). As during prechannelization, the dominant
post-channelization wetland communities are broadleaf marsh, wet prairie and
wetland shrub. Existing habitat types are listed in Table 2. There are an
estimated 123,000 habitat units in the emstmg condition (U S. Fish and Wildlife
Service, 1991).

The river has experienced a substantial decline in largemouth bass fishery
“for which the Kissimmee River had gained nationwide recognition”, and the
loss of six indigenous fish species (Perrin et al.,, 1982). This decline has been
attributed to low dissolved oxygen levels in the canal, the drainage of wetlands
which have reduced food and foraging habitat for river fish species, and the lack
of river habitat diversity on the channelized waterway (Toth 1990). Florida
Game and Freshwater. Fish Commission data indicate the rough fish (gar and
bowfish) to game fish ratio presently is about three-to-one. Total fish biomass
in the historical Kissimmee River was reported fo be 340 times more than in
Government Cut, an adjacent canal, and marsh habitat adjacent o the river
produced over 190 times more fish biomass than did the canal (Loftin, Toth and
Obeyesekera, 1988).

During and since construction of the Kissimmee Flood Control project,
several wading bird counts were made (Toland, B. 1991) and summarized
(Montalbano et al., 1979; Perrin et al., 1882). An interpretation of Toland’s
work yields an estimate of an average population of 3,500 birds on the flood
plain, exclusive of cattle egrets (2,500-4,500 range est. by Toland, B. 1991). One
species, the wood stork is on the Federal threatened and endangered list.
Three other species are listed by the Florida Game and Fresh Water Fish
Commission as endangered or as a species of special concern: tri-colored heron
(endangered), little blue heron (species of special concern), and snowy egret
(species of special concern). The SFWMD Demonstratici: Project resulted in
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a 1,000 percent increase in the aquatic wading bird utilization of affected
sections of the Pool B flood plain (Toland, 1990).

TABLE 2

EXISTING ACREAGE OF WETLAND HABITATS IN THE
KISSIMMEE RIVER FLOOD PLAIN®

TYPE POOLA | POOLB | POOLC | POOLD | POOLE | TOTALS
WETLAND
FORESTED
Cypress 0 - 120 21 83 38 262
WETLAND
PRAIRIE
Rhynchospora 0 755 249 0 , 0 1005
Aquatic Grass 493 1068 2794 383 136 2359
| Maidencane 815 1081 834 0 13 2743
WETLAND
| SHRUB
| Buttonbush 395 39 0 365 4 803
| Primrose Willow 112 89 355 135 3 693
| Willow 580 559 228 222 50 1639
|| BROADLEAF 59 1441 1107 648 192 3447
&SWITCHGRASS 117 215 55 84 0 471
TUSSOCK 19 243 193 94 81| - 630
H TOTALS 2590 _5610 3321 2014 517 14052

“From U.S. Fish and Wildlife Service, 1991.

Wildlife in the area consists of deer, small mammals, alligators and small
reptiles, wading birds and ducks. An alligator census in 1978 found 1.78 per
mile. Coot, Florida ducks, blue-winged teal and ring-necked ducks constitute

_the bulk of the basin’s waterfowl. The present waterfowl population estimate
is about 140 in the Lower Basin; available winter water is estimated to be
about 27,000 acre-days annually. A study by the Florida Game and Fresh
Water Fish Commission (Perrin et al., 1982) reported that about 80 percent of
the wintering waterfowl population utilized the Upper Basin while use of the
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river/flood plain accounted for the remaining 20 percent. This study also
discloged that coot and water-fowl usage of the flood plain decreased by over 90
percent after channelization of the Kissimmee River. A significant exception
was Paradise Run which is influenced by periodic water level fluctuation and
hence, has habitat conditions that are more attractive to waterfowl, and which
had substantially more waterfowl utilization than any of the five pools of C-38.

WOOD STORKS

Because of the large expanse of area involved, the following species could
occur in both the Upper and Lower Basins: bald eagle, snail kite, indigo snake,
Audubon’s crested caracara, wood stork, and the grasshopper sparrow. The
bald eagle requires large expanses of aquatic habitat for feeding. Flooded
wetlands and shallow lakes provide desirable prey species. The wood stork
nests when drying flooded areas are concentrating aquatic organisms in isolated
holes and ponds. The snail kite will use any area that has sufficient submerged
vegetation to support an adequate population of apple snails (Pomacea
paludosa) that can be reached from the air. Audubon’s crested caracara is a
raptor that preys both upon carrion and living prey, preferring open dry prairie
and pasture with scattered cabbage palm clumps for nesting. The grasshopper
sparrow is endemic to central Florida and occurs in the Avon Park bombing
range. It is not known to occur in any of the areas that would be inundated
during restoration. Indigo snakes prefer sandy upland habitats; inundation of
pastures is expected to have no impact, either beneficial or adverse, on this
species. Coordination with the U.S. Fish and Wildlife Service under Section 7
of the Endangered Species Act has been completed (Annex E).
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Vectors in the study area include ticks, mosquitoes, biting flies and midges.
These vectors may transmit Lyme’s disease (ticks), encephalitis (mosquitoes
and flies), and malaria (Anopheles mosquitoes); rabies is present to varying
degrees among wild mammals, notably raccoons, skunks and foxes. While these
vectors or hosts are likely present in the study area, there are no known public
health problems related to vectors in the basin.

Lake Okeechobee is a 700 square mile lake at the southern end of the
Kissimmee River. With a drainage area of 5,600 square miles, the lake is the
principal natural reservoir in southern Florida: Waters of this shallow lake are
impounded by the encircling Herbert Hoover Dike, which forms a multipurpose
reservoir for navigation, water supply, flood control, and recreation. The 35-
foot high dike was designed to both prevent flooding which historically
accompanied tropical storms, and increase the lake's water storage capacity.
Technically, the lake is classified as eutrophic based on phosphorus and
nitrogen loads in lake water (SFWMD Technical Report 81-2, 1981), with
phosphorus being 40 percent above the predicted excessive loading rate and
nitrogen 34 percent above the excessive loading rate. Lake Okeechobee is an
integral part of the SFWMD’s Surface Water Improvement and Management
(SWIM) program which is discussed in subsequent sections of this report.

Due to their weedy potential, water hyacinth and water lettuce are
aggressively managed in Lake Okeechobee and Lake Kissimmee, as well as on
the old Kissimmee River runs and C-38. Although these species are currently
- under maintenance control in these water bodies, large quantities of plants are
controlled annually. In the old Kissimmee River runs and C-38, approximately
3,300 acres of water hyacinth and water lettuce were controlled in Fiscal Year
1986. This figure was down to 1,000 acres in Fiscal Year 1989.

3.6 POPULATION

The six counties which make up the study area of this report include Glades,
Highlands, Okeechobee, Orange, Osceola, and Polk. Population growth and
economic activity within the study area and in the state overall has had and is
expected to continue to influence the socio-economic trends and characteristics
of the Kissimmee Basin. The State of Florida began showing tremendous
population growth after World War II. The state’s population grew from
2,771,300 in 1950 to 12,937,900 in 1990 primarily because of migration. Over
this period the state’s share of the U.S. population increased from 1.8 to 5.2
percent.

Within the six-countv Kissimmee River Basin study area, the 1990
population totalled 1,296,251. The majority of the population resided in Orange
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County, with Orlando being one of the nation’s leading tourist areas. There are
no major urban areas within the Lower Basin. The largest urban concentration
in the area is Okeechobee, located within the Taylor Creek-Nubbin Slough sub-
basin. Table 3 provides population figures for the study area over the period
1970 through 1990. Additional population and demographic data can be found
in Socio-Economics Appendix.

TABLE 3
POPULATION
KISSIMMEE RIVER BASIN

COUNTY 1970 1975* 1980 1990
GLADES 3,669 4,689 5,992 7,591
HIGHLANDS . 29,507 37,448 47,526 - 68,432
OKEECHOBEE 11,233 15,087 20,264 29,627
ORANGE 344,311 402,646 470,865 677,491
OSCEOLA 25,267 . 35,289 49,287 107,728
POLK : 277,222 270,345 321,652 405,382
TOTAL 641209 766504 915586 1296251
* Estimated

Source: 1986 OBERS and 1990 Florida Census of Population, US Department of Commerce,
Bureau of Economic Analysis and Bureau of Census.

3.7 LAND USE

Orlando, at the headwaters of the Kissimmee River Basin, is the primary
economic and transportation center in the study area. Once the center of the
state’s orange production, the local economy of Orlando and the surrounding
area now focuses on tourism. Kissimmee, located in Osceola County, is located |
eight miles east of Disney World and seventeen miles south of Orlando, and is
influenced largely by tourism activities in the Orlando area. The other major
incorporated area of Osceola County, the city of St Cloud, is primarily a
retrment commumty
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Land uses in the Upper Basin around the perimeters of Lakes Kissimmee,
Hatchineha, Cypress, Rosalie, Tiger and Jackson are primarily pasture, some
agriculture, and a large amount of wetlands. Marinas, fish camps, and various
public facilities, such as boat launching sites and picnic areas, are located
around the lakes. Lake Kissimmee State Park is on the extreme northwestern
periphery of Lake Kissimmee, and the Three Lakes Wildlife Management Area
and Prairie Lakes Preserve border the southeastern half of Lake Kissimmee.
Small residential and commercial areas are also scattered around most of the

lakes. Development is more intense upstream of Cypress Lake, particularly in
the Lake Tohopekaliga - East Lake Tohopekaliga (Toho) chain.

Agriculture continues to play an important role in the region. In the Lower
Basin, most of the area between Lake Kissimmee and Lake Okeechobee is in
fewer than fifty large, private land holdings and several hundred subdivided
property holdings. Agriculture remains the primary land use activity within
the Lower Basin, being dominated by extensive beef cattle production and dairy
activities.

The Avon Park Air Force Bombing Range is located within the Polk County
portion of the Lower Basin. This 107,000-acre Federal facility is used both as
a training facility for Armed Forces personnel, and as a ma.nagement area for
wetlands adjacent to the Kissimmee River. :

Table 4 provides generalized land use categories found within the Lower
Kissimmee River Basin. Lower Basin lands have undergone substantial change
over the last twenty years. Most notable is the conversion of unimproved
pasture land to improved pasture at an accelerated pace during the period 1958
to 1972.

In the Upper Basin, most of the development susceptible to flood damage is
urban, where damage is primarily a finiction of the depths of flooding inside
structures or the stage of flooding. Single family residential land use is the
primary type of development affected by flooding in the Upper Basin. Major
affected areas are located around the towns of Kissimmee and St. Cloud, which
cover only six percent of the damage susceptible flood-prone area but account
for almost half of the basin’s standard project flood damage. Other affected
areas include Lake Hart, Lake Mary Jane, Pells Cove, Hidden Lake, Lake
Hatchineha, Lake Alligator, Lake Rosalie, and the area west of the southern
part of Lake Kissimmee. Existing average annual equivalent flood damages in
the Upper Basin are estimated to be $1,226,300 (8 1/2% rate). '



TABLE 4

LAND USE

LOWER KISSIMMEE RIVER BASIN
LAND USE | 1958 | 1972 1980**
Urban _ 0 1,300 3,100
Crops 300 1,600 5,400
Improved Pasture 32,900 223,200 187,100
Unimproved Pasture* 280,600 133,200 141,500
Citrus 1,300 ' 1,000 1,700
Forest 3,200 7,500 35,800
Marsh 133,700 84,200 - 54.900
Total 452,000 452,000 429,500

(Source: Obeysekera and Loftin, 1990)
* Most of the unimproved pasture was wet prairie.
** Area for 1980 does not include the sub-basin below S- 65E

In the Lower Basin, mobile homes located around Pool E are the primary
areas that would be affected by flooding. Although this land use would account
for most of the damages from a standard project flood and 100-year event, it is
not susceptible to damage during smaller floods. Other damages occur due to
the duration of flooding on pasture land. Although agricultural use is the
primary land use in the Lower Basin, flood damages are relatively minor for
this activity due to the short duration of flooding, a result of the existing
project works. Existing average annual equivalent damages in the Lower Basin
are estimated to be $97,900 (8 1/2% rate).

3.8 RECREATION

Recreation within the Lower Kissimmee River Basin has - increased
substarntially in recent years, and both public and private facilities have been
developed or expanded to accommodate the increasing demand for recreational
opportunities. Public facilities include Okee-Tanti Park, located at the mouth
of the Kissimmee River, which provides camping, picnicking, boat ramps, and
restrooms with showers. Other public facilities include Lake Kissimmee State
Park, located upstream of the channelized Kissimmee River, and the Avon Park
Bombing Range, the latter offering camping, picnicking, hiking trails, and
hunting. The Bombing Range is utilized during the week for practice bombing
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flights. As a result, the number of low-flying jet aircraft using the range tends
to disrupt the audible aesthetics of the river. .

Private facilities include the River Ranch Resort located at the upper end of
the Kissimmee River, which offers a marina, and multi-purpose recreational
opportunities. An additional seven privately-owned fish camps are located
between State Highways 60 and 70, offering boat ramps and other services
along the waterway.

Recreational use in the Lower Basin is primarily concentrated at each end
of C-38, with emphasis on camping, general boating, boat fishing, and bank
fishing. There is limited access to the river on C-38 for bank fishing, but
boaters have access to almost any point along the waterway from existing boat
ramps. However, available facilities are not used at full capacity. Most of the
land along the river remains in private ownership. Those using the area for
fishing, hunting, and wildlife observation may only utilize the river banks and
adjacent lands with permission of the landowners.

Thirty-six miles of the Florida National Scenic Trail were dedicated in June
1990 along the flood plain of the Kissimmee River. Additional sections of trail
will be developed as contiguous parcels of land are acquired by the state under
the Save Our Rivers program. According to the SFWMD, the long range plan
is to extend the trail the full length of the river. -

Heaviest boat usage occurs within the Lake Kissimmee and Lake
Okeechobee areas located at the northern and southern ends, respectively, of
C-38. This is most likely the result of the larger numbers of boat owners who
keep their boats at marinas on these lakes, more waterfront property owners
with their own moorage facilities, and more convenient access to these larger
water bodies than to the river. Heaviest fishing use occurs during the four to
five months from late fall to early spring, although fishing occurs on a year
round basis.

A 1978-1980 fishing census by the Florida Game and Fresh Water Fish
Commission found about 26,000 fishing days annually. Effort by species was
43% for bass, 41% for crappie, and 16% for panfish. Non-residents accounted
for 28% of the fishing. Boat traffic through the six locks is 20,000 passages per
year (1991).

Prior to construction of the C&SF Project in the Kissimmee Basin, efforts
were made by local recreational boating interests to demonstrate the need to
continue navigation on the river. As a result of this interest in the
maintenance of navigation, locks were included in the Federal project with the
“local sponsor responsible for maintenance of ‘he navigation portion of the
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project. The SFWMD has continued to operate and maintain the navigation
locks which are used by recreational craft.

The existing flood control project modified the Congressionally-authorized
3-foot navigation project, and the waterway now provides daylight only year-
round navigation from Lake Kissimmee to Lake Okeechobee. Navigation is
now primarily along the canal (C-38), instead of the meandering alignment of
the original river. The waterway provides opportunity for day use recreational
boating, canoeing, and fishing. The organized Kissimmee Boat-A-Cade
currently utilizes the channel for an annual floating pilgrimage of some 300-400
boats from the city of Kissimmee through Lake Okeechobee to the coast. .

Field observations of boaters using the channelized Kissimmee River
indicate that recreational power boats are dominant crafts using the waterway.
Annual lockage data for the six navigation locks on the Kissimmee also
indicates to some extent the utilization of the system. These lockage figures
are provided in Recreation and Navigation Appendix.

Although portions of the original river are presently unnavigable, many of
the original river oxbows remain intact and are accessible via small boats or
canoes. Some 60 miles of oxbow and meander area of the original river are
accessible by canoe, bass boat, jon-boat, and similar shallow-draft craft.

3.9 CULTURAL RESOURCES

In 1985, the State Historic Preservation Officer (SHPO) indicated that at
least 17 sites of historic or archeological significance were recorded within the
Kissimmee River Basin, and that thirty to fifty additional unrecorded sites were
likely to be present. In a letter dated June 18, 1&91 the SHPO reaffirmed the
archeological and historical potential of this region. Inspection of the Florida
Master Site File in Tallahassee revealed that at least fifty archaeological sites
are now recorded in the river basin. Approximately 3,000 archeological and
historical properties are recorded in the four-counties included in the Lower
Basin. Although no sites currently listed on the National Register of Historic
Places are located in the project area, significant pre-historic and historic period
archeological sites are expected to be found in proximity to the river.

At the Avon Park Air Force Range, a number of occupations directly along
the Kissimmee River meet the eligibility criteria for listing in the National
Register of Historic Places, including the Fort Kissimmee site, an historic
period Second Seminole War fort site and residential homestead site, a Gaging
Station site. ¢ud the Orange Hammock site (Austin and Piper, 1986).



Four prehistoric earthworks are located in or near the study area (Johnson,
1990). Three are rectangular or square earthwork structures, and the other is
a semi-circular and linear embankment earthwork similar to other sites
recorded around Lake Okeechobee (Carr, 1985).. Three of these sites were
apparently partially affected during construction of C-38; portions of two of the
affected sites may remain buried under C-38 disposal piles.

A large, dense Belle Glade village midden with ceramics and well preserved
faunal material is located on the River Ranch property on Long Hammock,
adjacent to the Kissimmee flood plain west of C-38 (Austin 1990). The site is
significant for its potential to establish chronology, studying Belle Glades life-
ways, and the interaction among St. Johns, Kissimmee and Lake Okeechobee
culture areas. An unrecorded burial mound is reported to be located directly
south of this site. :

Most of the existing structures in the Lower Basin (Annex F) flood plain do
not appear to meet the eligibility criteria for listing in the National Register of
Historic Places. These include each of the S-65 water control structures along
C-38, the four bridges which cross C-38 (CSX Transportation Railroad, State
Highways 60 and 70, and U.S. nghway 88), and most of the residential, farm
and other standing structures.

The cultural overview for the Lower Basin also is generally applicable to the
Upper Basin. The potential for significant Paleo-Indian and early Archaic
" period archeological sites increases in the Upper Basin. Since the Upper Basin
was more densely populated than the Lower Basin during the nineteenth and
early twentieth centuries, significant cultural resources from this period are
more likely to be discovered in the Upper Basin.

3.10 AESTHETICS

The Headwaters lakes exhibit a patchwork development pattern with
numerous subdivisions as well as commercial enterprises and agriculture
dotting the lake shores. Large tracts of undeveloped land used by wildlife for
roosting, feeding and nesting are interspersed along stretches of the lakes, and
are more extensive than the developed shorelines. This patchwork type of
development allows those who use the lakes the opportunities to view a
tremendous variety of wildlife from short distances away from shorelines. The
Upper Chain of Lakes provide an excellent example of the contrasts between
development and a more natural lacustrine environment.

With the exception of developed areas around major road crossings, and near
the various locks the Lower Basin is largely undeveloped and presents many
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miles of water in which boaters can travel without seeing signs of human
habitation. However, the canal offers little in the way of vegetative or scenic
interest. The canal is wide and straight, and this contributes to the lack of
variety.

The remnants of the old river are associated with the large, older trees and
denser vegetation, as well as submerged and emergent plants. These have not
established themselves on the canal cut because of deeper water and steep
sides. The taller trees overhanging the oxbows provide shade which is missing
from the main canal.

The aesthetics are adversely affected in the vicinity of the Avon Park
Bombing Range, which is used during the week for practice bombing flights.
The planes approach the range from any direction at low altitudes and at high
speeds with the resulting noise associated with such low flying aircraft. This
has a tendency to shatter the audible aesthetics of the river.

3.11 AIR QUALITY

Air quality is that of a rural, non-industrial area. Pesticides are not applied
from aircraft. There are no air quality issues.

3.12 SAVE OUR RIVERS PROGRAM

The State of Florida’s Save Our Rivers (SOR) Program uses bond proceeds,
supported by the general revenue portion of the State’s Documentary Stamp
Tax, to acquire lands for the purposes of water management, water supply, and
the conservation and protection of the State’s water resources. Manageability,
surface and ground water systems, and the formation of corridors for the
critical interaction of wildlife populations are major considerations in the land
acquisition process. Prime requisites in managing these public lands are to
ensure that the water resources, fish and wildlife populations, and native plant
communities are maintained in an environmentally acceptable manner, and
made available for appropriate outdoor recreational activities COIlSlStent with
their environmental sensitivity.

The Florida State Legislature approved the Kissimmee River Valley for land
acquisition under the SOR Program. The SFWMD is responsible for acquiring
critical water resource lands for the SOR Program in the Kissimmee River
Basin. Land acquisition in the Lower Kissimmee Basin began in 1984, and as
of May 1991, apuroximately 27,300 acres have been acquired as part of the
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Kissimmee River restoration program. At the present time, about 29,700 acres
remain to be acquired under this program.
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SECTION 4

FUTURE "WITHOUT PROJECT" CONDITION

This section provides a forecast of future conditions in the Kissimmee River
Basin that are likely to occur if no Federal project is implemented to restore
the river. The future "without project” condition is synonymous with the "no
action" alternative required pursuant to the National Environmental Policy Act
of 1969, as amended.

4.1 KISSIMMEE RIVER PROJECT

In the future "without project” condition (without a restoration project), the
existing Kissimmee River Project for navigation and flood control would remain
in place and would continue to be operated and maintained. The "without.
condition" for this study assumes, however, that a Headwaters Revitalization
Project will be implemented in the Upper Kissimmee River Basin by the
Federal government under authority of Section 1135 of the Water Resources
Development Act of 1986, as amended.

4.2 HEADWATERS REVITALIZATION PROJECT

Hydrologic conditions in both the Upper and Lower Kissimmee River Basins
have been modified as a result the Kissimmee River Flood Control Project. In
the Upper Basin, water levels in Lakes Kissimmee, Cypress and Hatchineha are
regulated between elevations 48.5 and 52.5 feet. On occasion, these lakes are
drawn down several feet as a fishery management measure to consolidate
organic sediments and allow native vegetation to reestablish, When required
for flood protection of the Upper Basin, water is released to the Lower Basin,
sometimes in sudden pulses. As a result of the narrow regulatory range and
little flood or conservation-pool storage in these lakes, regulatory operations
often cause rapid changes in water levels in the lakes. No releases to the
Lower Basin are made during dry periods. Modification of the regulation
schedules for the Upper Chain of Lakes would provide for greater, and more
natural fluctuations of water levels in the lakes, as well as capability to
simulate the historic seasonal flow from Lake Kissimmee to the Lower Basin.
This capability is a prerequisite for successful restoration of the Lower Basin
ecosystem. :
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In an effort to provide conditions necessary to restore more natural flows in
the Kissimmee River, the SFWMD has developed a proposal to modify seasonal
water storage operations in the Upper Basin. This program, referred to as
"Headwaters Revitalization", is critical for successful river restoration in the
Lower Kissimmee River Basin. Specifically, an Upper Basin project is necessary
to meet two of the five hydrologic conditions (criteria) that must be
reestablished to restore the Lower Basin ecosystem. These conditions, which
are explained in detail in Section 8 of this report, are the reestablishment of
continuous flow with duration and variability characteristics comparable to
prechannelization records; and reestablishment of stage hydrographs that result
in flood plain inundation frequencies comparable to prechannelization
hydroperiods, including seasonal and long-term variability characteristics.
These conditions can only be met, and Lower Basin restoration will only be
successful, if an Upper Basin project is implemented.

Alternative plans consist of: "no action”, which would leave the existing
Upper Basin works in place and operatmg W1th existing schedules; modification
of the regulation schedules for various combinations of the Upper Basin Lakes;
and various combinations of land acquisition and structural modifications, such
as canal dredging, to control effects of changed water levels. These alternatives
will be formulated and evaluated in more. detail in later studies, including
hydrologic modeling and environmental analyses. At this time, a viable
alternative is the Headwaters Revitalization Project developed by the SFWMD
as an integral part of the restoration studies that led to its 1990 Restoration
Report. Based on preliminary plannmg, Headwaters Rewtallzatwn would
mclude the following features, as shown in Figure 7:

* Modification of the Upper Chain of Lakes Regulation Schedules -
Modification of the Upper Chain of Lakes’ regulation schedule would restore
the ability to simulate the historic seasonal flow from Lake Kissimmee to the
Lower Basin, and provide higher fluctuations of water levels in the lakes.
Although additional analyses and hydrologic modeling must be performed, the
SFWMD developed the preliminary regulation schedule shown in Figure 8 to
provide the desired flow from Lake Kissimmee; this schedule was used in the
analyses conducted during this feasibility study. The upper level of the
preliminary schedule would be increased from elevation 52.5 feet to elevation
54.0 feet, and the schedule would be zoned to provide varying discharges based
on season and water levels. The revised schedule will seasonally reflood land
between elevations 52.5 and 54.0 feet in Lakes Kissimmee, Hatchineha, and
Cypress. It is expected that flood damage reduction afforded by the existing
Kissimmee River Flood Control Project can be maintained with implementation
of a zoned schedule.
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This lake regulation schedule is not considered the final or ultimate water
management solution for the upper lakes region. A similar zone or ancther
schedule may be developed to improve the water management capability within
the headwaters region. The revised schedule is expected to increase seasonal
- water storage capacity by 100,000 acre-feet, according to studies by SFWMD.

* C-34, C-35, C-36 and C-37 Dredging - These canals connect the Upper
Basin group of lakes. Because of increased tailwater stage at S-65 caused by
the modified regulation schedule, these canals would be enlarged to flatten the
flood profile through the upper lakes and prevent excessive flood effects.

* $-65 Bypass Spillway and Gate Extensions - Modifications to the existing
S-65 .structure would be needed because of the higher stages in Lake
Kissimmee and to provide higher discharge capacity. While these modifications
are necessary features of Headwaters Revitalization, they have been considered
in the formulation of the plan recommended by this feasibility study.

* -‘Tributaries - A revised regulation schedule could affect runoff from
tributary sub-basins. Effects could be mitigated by acquisition of real estate
interests, or by structural modifications to improve conveyance capacities.

* Lands - The SFWMD plans to acquire the necessary rights to reflood land
below elevation 54.0 feet under the State’s Save Our Rivers Program.
Approximately 17,300 acres bordering the three affected lakes must be
acquired; about 4,750 acres had been acquired through May 1991.

The likely environmental effects of the Headwaters Revitalization Project
have been addressed at a general, programmatic level of detail for this
feasibility study. More detailed analyses will be accomplished and documented
in an appropriate NEPA document during the later Corps study of this
proposal, as described below. At this time, the following assessment indicates
that no significant adverse effects are expected.

Beneficial environmental effects in-the Upper Basm resulting from the
Headwaters project include expansion of lake littoral zones by up to 17,300
acres, and associated benefits to fish and wildlife on Lakes Kissimmee,
Hatchineha, Cypress, Tiger, and Jackson. Additional benefits are expected
because of increased spatial and temporal dynamics produced by long-term
fluctuations of seasonal water levels. The entire regulated fluctuation zone of
5.5 feet will not be used every year. During wet years the upper end of the
zone will be used, while the lower end will be used in dry years. These
dynamics are expected to increase the overall quality and productivity of littoral
habitat, and create a significant area of wetlands.
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A buildup of organic sediments often occurs in certam areas of over-
stabilized lakes in Florida. Physical removal of these sediments durmg draw-
downs has been a last resort for managing some of the lakes in the -
Headwaters. Increased seasonal fluctuation will allow for more frequent
natural removal of organic sediments from these lakes, via oxidation and wind
erosion of dried lake bottom sediments during periods of low water. Also, with
greater long-term fluctuations over the regulated zone, no particular elevation
will be susceptible to buildup of organic sediments.

The U.S. Fish and Wildlife Service has determined that Headwaters
Revitalization will benefit the endangered bald eagle, snail kite and wood stork
(see Annex E). The increased storage capacity and expanded littoral zone
would result in expanded riparian and wetland feeding habitat and increased
food supply for the eagle, kite and wood stork. The crested caracara,
grasshopper sparrow and indigo snake would be unaffected.

Lake water level fluctuations in the Upper Basin typically occur in response
to rainfall. Rain pools, water incidentally caught in tree holes and herbaceous
- vegetation, and higher lake levels commonly produce surges in mosquito
populations that would be noticed by residents. Headwaters Revitalization
would not aggravate such natural conditions normal to lake levels, and the
incidence of mosquito-borne diseases in unlikely to be affected by the project.

Informal consultation and a preliminary assessment by the State Historic
Preservation Officer indicates that structural and operational modification to
the Upper Chain of Lakes could have an adverse effect on significant cultural
resources, primarily from increased fluctuations in lake water levels. Surveys.
to locate and identify significant archaeological and historical resources will be
performed during later studies, and appropriate mitigation measures will be
developed in consultation with the State Historic Preservation Officer.

Upper Basin recreational activities would continue unchanged after
implementation of the Headwaters project. Only during lower than normal
draw-downs would any effects be noticed by boaters and anglers, and these will
not be significant or of long duration. Neither the navigation nor the flood
control functions of the existing Kissimmee River project would be adversely
affected by the Headwaters Revitalization. :

In the Lower Basin, the Headwaters Revitalization Project would result in
hydrologic characteristics that are critical to successful ecosystem restoration.
Hydrological, hydraulic, and ecological analyses of alternative Lower Basin
restoration plans by the SFWMD (1990) produced evidence that the
combination of backfill in the Lower Basii: and Headwaters Revi.~lization
would reestablish continuous flow and stage characteriztics that are nceded to
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achieve river restoration objectives. Maintenance of continuous flows would
produce the physical aeration and mixing that is needed to restore favorable
dissolved oxygen regimes in the restored river channel. Reestablished
discharge characteristics from Lake Kissimmee also would improve habitat
diversity in the 56 miles of restored river channel, and provide water that is
necessary to restore flood plain wetlands and associated fish and wildlife values.

In the event that a Headwaters Project is constructed and a Lower Basin
Project is not constructed, the expected environmental effects in the Upper
Basin, such as improved littoral zone habitat, would still occur. Incidental
Lower Basin environmental benefits, such as some improvements to dissolved
" oXygen regimes immediately below structures, would be minor and negated,
because the Headwaters Project alone will not reestablish the full range of
hydrologic conditions necessary to restore the Lower Basin’ ecosystem.
Specifically, the Upper Basin Project alone would not provide the flow velocity,
overbank flow and recession rate characteristics of a more naturally functioning
hydrologic system. Degraded Lower Basin conditions that are related to the
existing controlled hydrology, such as periodic fish kills and lack of a full.
complement of wetland habitats, would persist. Conversely, if a Headwaters
project is not implemented, the hydrologic conditions required for successful
restoration of the Lower Basin ecosystem could not be achieved. Thus, without
Upper Basin modifications, a Lower Basin project would be largely ineffective
and its construction would be unjustified. While a Headwaters Revitalization
Project could function and produce some environmental benefits, only the
combined Upper and Lower Basin Projects together will produce the necessary
hydrologic conditions for restoration of the Kissimmee River ecosystem.

The Corps intends to study and develop a recommendation for the
Headwaters Revitalization Project using the standing continuing authority of
Section 11385 of the Water Resources Development Act of 1986, as amended.
This authority permits the Corps to modify completed projects to achieve
environmental improvements. Section 46 of the Water Resources Development
Act of 1988 directs the Secretary of the Army, "to proceed with work on the
Kissimmee River demonstration project, Florida, pursuant to section 1135 of the
Water Resources Development Act of 1986," and funds have been appropriated
for this work.

The current schedule for Headwaters Revitalization includes preparation of
a separate Corps “1135 Report”, including a NEPA document, in 1994 (see
Section 1 for a discussion of tiered NEPA documentation). The report will
document the results of hydrologic modeling, fish and wildlife evaluations,
Section 404 analyses, cultural resources investigations, required coordination
~with other agencies and the public, and other analyses necessary for decision
making and to satisfy Federal requirements. The report will define the Federal
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role in the Headwaters Project as the basis for project approval. Assuming that
the project is approved using Section 1135 authority, Upper Basin construction
would be completed (currently scheduled for 1997) before Lower Basin
backfilling is started (currently scheduled for 1998) to ensure that the Lower
Basin can function as intended.

For the purpose of this feasibility study, the Headwaters Revitalization
Project is assumed to be in place and functioning in the "without project"
condition.

4.3 CLIMATE

Since 1970, the entire south Florida region has experienced an apparent
change in rainfall characteristics. Average amnual rainfall has been helow
normal in most of the twelve basins within the boundaries of the SFWMD over
the period 1870-1985. The Upper and Lower Kissimmee River Basins were
among the basins where the reduction was most evident. The Lower Basin
received below normal wet season rainfall in eleven consecutive years beginning
in 1975.. The reduction has been attributed to drier, shorter wet seasons, less
heavy storms, and less rainfall associated with tropical storms. The Kissimmee
River Basin has not experienced a major tropical storm since 1969, and the
flood control project has not been fully tested against a major flood event.

For planning the environmental restoration, a conservative assumption has
been made that there will be a continuation of the dry period through the
period of analysis. Modeling conducted by the SFWMD during its recent
restoration study used a period of record that was primarily within the time
frame between 1970 and 1987. This assumption also has been included in
Corps analyses for this study. A return to "nggmal" rain patterns would
enhance restoration benefits. While this dry cycle of 1970 and 1987 was used
for hydroperiod predictions for restoring ecosystem values, the entire period
including all of the wet hurricanes was used for the flood control portion of the
analysis. o

4.4 POPULATION

Each of the six counties in the Kissimmee River Basin - Orange, Osceola,
Polk, Highlands, Okeechobee, and Glades - are expected to continue the
population growth experienced in recent years. Table 5 shows expected growth
by county over the period of analysis. The center of regional growth is
expected to remain around the Orlando area cf Orange County, and cther

46



‘major growth areas are expected to remain in the Upper Basin chain of lakes,
primarily in Orange and Polk counties.

In the Lower Kissimmee Basin, Glades, Okeechobee, and Highlands Counties
also are expected to continue growth in population, though not to the extent
of the Upper Basin. The City of Okeechobee, located in the Taylor Creek-
Nubbin Slough Basin, remains the largest population center -within close
proximity of the Lower Basin.

TABLE 5

PROJECTED POPULATION
KISSIMMEE RIVER BASIN

COUNTY 1995 2000 2005 2015 2035
GLADES 7,646 7,986 8,288 8,787 9,598
HIGHLANDS 70,937 76,097 80,286 87,303 97,722
OKEECHOBEE 31,526 33,836 35,722 39,064 44164
- ORANGE 67 8,401 : 726,581 764,895 838,109 - 945,069
OSCEOLA 106,038 118,970 129,101 146,744 , 173,365
POLK 433,988 - 461073 483872 524377 584801
TOTAL 1,328,536 ‘1,424,543 1,502,164 ' 1,644,384' 1,854,719 '

~ Source: US Department of Commerce, Bureau of Economic Analysis, OBERS
1986 : ' -

4.5 LAND USE

In the Upper Kissimmee Basin, the expanding economic base of the Orlando
area is expected to continue to place increased demands on the area’s resources.
Cattle ranches and orange groves will continue to give way to suburban
subdivisions. Metropolitan development is rapidly moving toward the cities of
Kissimmee and St. Cloud in Osceola County. This urban development is
expected to continue in the Upper Basin as the population continues to expand.
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In the Lower Basin, where the local economy is geared toward agriculture,
large acreage remains in improved pasture for dairy operations and beef cattle
production. The basin is expected to remain an agrarian economic area. The
number and intensity of dairy operations in the Lower Basin are expected to
decline. Resource management practices currently used in the Avon Park
Bombing Range are expected to continue.

4.6 FLOOD DAMAGE REDUCTION

Current flood damage reduction in the Kissimmee Basin would be expected
to be maintained under the "without project” condition. The current project
provides flood damage prevention for thirty percent of the standard project
event, or approximately a 5-year event. Structural components in the Lower
Kissimmee River Basin, C-38 and the existing water control structures, would
continue to maintain water level control within that basin; prescribed
regulation schedules and operation of discharge structures Would maintain ﬂood
damage reduction in the Upper Basin lakes.

4.7 RECREATION

Large urban populations around Orlando, the Tampa Bay area, and the
central coastal cities are all within a one to two hour drive of the Kissimmee
River study area. As such, it is expected that the basin will experience
increasing demand for recreational opportunities. The current, predominant
recreational use in the study area is recreational boating, and fishing from both
boats and adjacent banks of the basin’s lakes and the Kissimmee River (C-38).
Both public and private recreational facilities are available, offermg camping,
picnicking, fishing, hiking, and boating opportunities.

Demand for these types of recreational opportunities are expected to
increase with greater population growth in the region. Continued use of C-38
by a variety of recreational vessels, including houseboats and other larger craft,
would be expected in the Lower Basin under the without project condition.

4.8 WATER QUALITY

Water quality concerns are expected to continue to focus on two areas: (1)
the nutrient content of the basin’s waters and effects of those nutrients on
Lake QOkeechobee, and (2) low dissolved oxygen levels in C-38 and Kissimmee
River oxbows.
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Nutrient inflows to Lake Okeechobee from C-38 are not presently as major
a concern as inflows from Taylor Creek-Nubbin Slough and other tributary
areas to the Lake. Nutrients from these areas have been addressed primarily
by implementation of best management practices which alleviate nutrient flows
at the source of the problem. While this program has met with success, it
alone is not expected to solve the total nutrient concern within the basin.
Further action at the State and local level would be required to maintain the
desired water quality in future flows entering Lake Okeechobee.

Existing low dissolved oxygen levels in C-38 and remaining river remnants
~are expected to continue in the without project condition. Adverse ecological
effects associated with low dissolved oxygen would therefore continue to
degrade the basin’s natural resources.

The SFWMD has given priority to Lake Okeechobee as a water body of
regional and statewide significance under the State of Florida’s Surface Water
Improvement and Management Act (SWIM). This legislation requires each
water management district to design and implement plans and programs for
the improvement and management of the state’s surface waters. The water
quality of many of the surface waters of the state has been degraded, and the
intent of this program is to enhance the environmental and scenic value of
these surface waters. The Lower Kissimmee River Basin below structure S-65
is within the drainage basin of Lake Okeechobee, and as such, the Kissimmee
River (C-38) is an integral part of the state’s SWIM program. Management
practices are prescribed within the basin to control pollution of state surface
and ground waters due to the. discharge of waste water and runoff from
agricultural land uses. The SFWMD has prepared a report entitled Interim
Surface Improvement and Management (SWIM) Plan for Lake Okeechobee,
dated March 1989, to implement the legislative intent of the SWIM program.

4.9 ENVIRONMENTAL RESOURCES

Immediate environmental impacts associated with construction of flood
control works within the Lower Kissimmee River Basin have stabilized
somewhat, however, long-term affects are expected to continue to degrade the
basin’s fish and wildlife resources under the "without project” condition. Water
level stabilization, continued deposition of organic matter within remnant river
channels, and continuation of low dissolved oxygen levels in C-38, are likely to
further degrade the basin’s natural resources.

Maintenance of stable water levels is expected to lead to continued

deterioration of wetland communities and associated fish and wildlife resources
within impounded portions of each pool. Stable pool stages will facilitate
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continued buildup of plant litter and thereby accelerate succession from a
wetland to terrestrial environment. Although the rate at which this transition
to a non-wetland state is occurring has not been determined, the "without -
project” condition will eventually result in a steady elimination of the existing
14,000 acres of wetlands. As the acreage of wetlands declines, there will be a
coincident loss of fish and wildlife habitat (e.g., decrease in the existing 123,000
HEP habitat units), including a decrease in the estimated 3,500 wading birds
and 140 waterfowl which currently utilize the flood plain. Thus, the "without
project” condition can be expected to exacerbate the long-term decline of wading
bird and waterfowl populations in the southeast.

In the absence of flow, the "without project" condition also will allow for
continued deposition of dead plant litter, and as a result, a similar loss of
wetland (open water) habitat in remnant river channels.” Although these
remnant channels are currently in a degraded state, they provide some fish
habitat during winter and spring months, when dissolved oxygen levels are
suitable. If remnant river channels are allowed to eventually fill with orgamc
deposits, the resultant loss of open water habltat will reduce the fish carrying
capacity of the system.

Data collected by the Florida Game and Fish Commission indicates low
Dissolved Oxygen levels within the system also will continue to degrade
fisheries. Increased dominance by rough fish species such as gar and bowfin,
with a commensurate decline by game fish species is expected. As a result,
projected fishing pressure (recreational use) will be less than the 57,000 annual
fishing days of usage that would be expected based upon predicted population
increases for the region.

Degradatlon of remaining natural resources also could result from future
developmental encroachment and/or land use modifications in the basin.
Further loss of the basin’s natural resources could be expected in the "without
project” condition, unless action is taken to prevent intensive development
and/or land use changes, such as conversion of more of the flood plain or
tributary watersheds to improved pasture. Implementation of the Headwaters
Revitalization Project would protect some of the Upper Basin’s remaining
natural resources, but would not eliminate the pending, imminent threat to the
Lower Basin’s resources that could occur with future growth.

4,10 MANAGEMENT
Current aquatic plant control programs within the Kissimmee Basin include

herbicide treatment and other programs in an effort to control water hyacinth,
water lettuce, and the submersed exotic hydrilla. - Hydrilla is the most
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problematic submersed exotic threatening the basin’s water resources, and this
threat is expected to continue. The ongoing control effort which includes C-38,
portions of the old Kissimmee River runs and oxbows, as well as Lakes
Kissimmee and Okeechobee, is expected to continue in the same magnitude as
at the present time. The invasive nature of these plants mandates continued
control to avoid adverse impacts to navigation, flood control, recreation, wildlife
habitat, as well as public health and safety within the Kissimmee Basin.

Exotic plant species such as Melaleuca and Schinus (Brazilian pepper)
presently are not a problem in the Kissimmee River Basin; should they become
established an eradication program will be developed and implemented during
project construction.

Management of the basin’s water resources would likewise continue as
presently managed, with strict adherence to current lake regulation levels and
structure design discharge criteria. Continuation of these water management
practices are not expected to improve the basin’s ecological resources.
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SECTION 5

PROBLEMS AND OPPORTUNITIES

Construction of C-38 reduced the flood threat in the Lower Kissimmee River
Basin, enabling more intensive land uses to occur. However, it also led to a
number of environmental impacts, such as a loss of fish and wildlife habitat, a
reduction in the nutrient assimilative capacity of the river’s flood plain, and loss
of aesthetic qualities inherent in a natural meandering river system. This
section discusses problems and opportunities in two major areas of concern:
water quality and ecological degradation of the Lower Kissimmee-River Basin.

5.1 WATER QUALITY

The first major concern following completion of the Kissimmee River
channelization was water quality - in particular, the water quality of Lake
Okeechobee. In 1972, the Central and Southern Florida Flood Control District,
(now the SFWMD) conducted public meetings concerning possible
environmental damage associated with river channelization. The two primary . .
areas of concern which emanated from those sessions were: (1) Kissimmee
- River water quality and its effect on the eutrophication of Lake Okeechobee,
and; (2) loss of environmental values in the Lower Kissimmee Rlver Basin,
specifically wetland reduction on the ﬂood plain.

In 1973, the Florida Legislature established and funded the Special Project
to Prevent the Eutrophication of Lake Okeechobee. Its purpose was to
establish a sound scientific data base upon which necessary future
governmental decisions could be made regarding the health and well being of
~ the lake, which is vital to the water supply of south Florida. Of major concern
at that time, and remaining so to date, is the volume of nutrients, primarily
phosphorous, that is delivered to Lake Okeechobee by local inflows. Early
concerns suggested that channelization was accelerating eutrophication of Lake
Okeechobee by providing a direct route for rapid transport of sewage effluent
which was being discharged into the Kissimmee. headwater lakes (Marshall et
al., 1972).

In the early to mid-1970s, Huber et al. (1976) determined that the
Kissimmee chain of lakes was assimilating nutrient loads associated with this
effluent. This analysis and a later study by Federico (1982) showed that C-38
hax fairly low nutrient concentrations from the outlet of Lake Kissimmee to S-
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65C; however, between S-65C and S-65E, tributary inflows lead to an increase
in phosphorus levels. From 1974-78, for example, total phosphorus
concentrations averaged 0.032 milligrams per liter at S-65, 0.044 milligrams per
liter at S-65C, and 0.092 milligrams per liter at S-65E, and tributary inflows to
pools D and E accounted for 60 percent of the total annual phosphorus load
passing through S-65E. High nutrient loads downstream of S-65C originate as
runoff from areas with intensive agricultural land use, and are transported to
river tributaries through extensive drainage networks which have been
installed in many Lower Basin watersheds. '

A report prepared for the Corps by Atlantis Scientific, entitled "An
Assessment of Water Resources Management in the Central and Southern Flood
Control District,” was published in 1973. Its purpose was to review and
evaluate environmental reports on the Kissimmee River Basin and Lake
Okeechobee, and consider the consequences associated with channelization of
the Kissimmee River and the extent of the apparent trend toward the
eutrophication of Lake Okeechobee. The report suggested implementation of
a water quality improvement program which could exercise discretionary
control over the entire south Florida system. '

In 1975, the Central and Southern Florida Flood Contro! District published
areport entitled, Lake Okeechobee-Kissimmee Basin Proposals for Management
Actions, which described management proposals for the lower Kissimmee River
Basin, Lake Okeechobee, Taylor Creek-Nubbin Slough Basin, the north-central.
portion of the Everglades Agricultural Area, and Chandler Slough.

Environmental Resources Management Studies in the Kissimmee River
Basin, by Huber, Heaney, Bedient, and Bowden of the University of Florida,
was published in 1976 for the Central and Southern Flood Control District.
The report discussed the historical evolution of the existing flood control
system in the basin and the project’s subsequent impacts. The report stated
that, "management for environmental quality focuses on maintaining high proportions
af subsurface flow, high detention times, and natural hydroperiod, and upon utilization
of natural marshes and swamps for water quantity and quality control”.

In 1976, the Final Report on the Special Project to Prevent Eutrophication of
Lake Okeechobee was published. The major findings of the report included: (1)
rain water should be retained in the basins’ uplands by wetland storage in
those areas; (2) publicly owned lands in the flood plain of the Kissimmee River,
around the Upper Basin chain of lakes, and in the Everglades Agricultural Area,
can and should be used to alleviate water quality problems and improve water
use and conservation within the area; and, (3) improved farming and ranching
techniques should be employed to improve water quality and to enefit water
use and conservation. These and other recommendations were preseuted os a
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strategy for the protection of water quality in Lake Okeechobee, and as a long
term management tool for the region. :

In its April 1977 report to the Florida Legislature, the Coordinating Council
on the Restoration of the Kissimmee River Valley and Taylor Creek-Nubbin
Slough Basin, referred to as the Kissimmee River Coordinating Council
(KRCC), recommended several specific projects to analyze the most effective
way to deal with water quality problems, including an upland
detention/retention demonstration project, a feasibility study of potential
animal waste recovery, and a nutrient abatement program for the Taylor Creek
watershed. The Council’s report also presented two Kissimmee River
restoration alternatives, one calling for partial backfilling of C-38, and the other
calling for creation of wetlands along the canal. Each of these measures
addressed the specific concern of improving the quality of waters providing
surface deliveries to Lake Okeechobee.

In response to the 1976 Kissimmee Restoration Act’s mandate for
development of measures "to restore water quality of the Kissimmee River Valley",
several studies were initiated to determine nutrient assimilation capabilities of
flood plain wetlands. The most appropriate data was collected in the Pool B
flood plain, where Davis (1981) found that reestablishment of wetlands with
hydrologic characteristics and plant species composition resembling pre-
channelization conditions resulted in at least a 40 percent reduction in total
phosphorus and inorganic nitrogen concentrations of river water (reduced
concentrations resulted from annual retention of a mean of 3.8 pounds per acre
of total phosphorus and 13.1 pounds per acre of inorganic nitrogen). Moreover,
Davis (personal communication) has found that this "cleaning effect” has
persisted for ten years following reestablishment of the marsh. Although these
results may not be transferable to portions of the system where nutrient
loadings are higher, such as Pools D and E, the loss of nutrient assimilation
capabilities that resulted from drainage of flood plain wetlands may have led
to an increase in the annual phosphorus load transported by the system to
Lake Okeechobee.

Assummg natural flood plain wetlands are capable of reducing phosphorus
loads by 40 percent when loadings are comparable to that found in Pools A, B
and C during 1974-1978, impacts of channelization may have accounted for as
much as 22 percent of the mean annual total phosphorus load that passed
through S-65E during this period.

Although the canal contributes a significant load of nutrients to Lake
Okeechobee, ortho- and total phosphorous concentrations are among the lowest
of any inflow to the lake. The primary water quality concern in the basin
focuses on the Taylor Creek-Nubbin Slough Basin, which has experienced more
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intensive agricultural land use. Best Management Practices-and other
techniques have been implemented in that basin to address the potential
source of water quality concerns.

From a restoration perspective, the most significant water quality problem
in the channelized system is low dissolved oxygen regimes. Monitoring has
revealed extremely low concentrations of dissolved oxygen during summer and
fall months in both C-38 and old river segments. Although detailed oxygen
budgets have not been determined, the low surface to volume ratio of this deep,
reservoir-like system likely prevents maintenance of favorable dissolved oxygen
profiles, particularly in C-38. In the old river runs, organic deposits exacerbate
this problem. Ecological ramifications of low dissolved oxygen levels indicate
that this factor is a primary contributor to degradation of environmental values
of the system. Figure 9 prowdes a graphic depiction of current dissolved
oxygen levels and associated species diversity impacts for the existing project.

5.2 ECOLOGICAL DEGRADATION

Following resolution of the water quality issues associated with
channelization of the Kissimmee River and its affect on Lake Okeechobee, the
second major concern that arose was the effect of channelization on the loss of
environmental values in the Lower Kissimmee River Basin.  River
channelization, upland drainage practices, and other hydrologic modifications
have caused numerous environmental changes in the Kissimmee River
ecosystem, including a loss of the basins’ biological resources. These changes
stem from alteration of key determinants of ecological integrity of the river and
flood plain ecosystem.

Effects on flood plain wetlands resulted primarily from alterations in the
Lower Basin’s hydrologic regimes and by channel excavation and dredged
material placement. About 20,000 of the original 35,000 acres of flood plain
wetlands were either drained, covered with material dredged during canal
construction, or converted to canal. Most of the broadleaf marsh, wetland
shrub, and wet prairie communities that once dominated the flood plain have
been converted to unimproved and improved pasture, while maintenance of
stable water levels has reduced plant species diversity and eliminated spatial
heterogeneity of wetland plant communities within remammg inundated
portions of each pool. ‘

Channelization and other modifications of these wetlands have had wide-

ranging ecological consequences, including loss of fish and wildlife habitat and
virtual destruction of a complex food web that these flood plain wetlands once
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supported. For example, since channelization, there has been a 94 percent
reduction in wintering waterfowl use of the Lower Basin (Perrin et al., 1982).
Drainage of wetlands and maintenance of stable pool stages, as managed today,
has eliminated plant species and community diversity that is necessary to
attract and support large waterfowl populatlons

Loss of wetland habitat diversity also has resulted in limited post-
channelization usage of the flood plain by wading birds (Perrin et al., 1982).
Prior to channelization, wading birds were provided accessible and concentrated
forage in seasonally inundated wet prairie communities which were colonized
by fish and invertebrates from adjoining marshes. Remaining flood plain
wetlands do not provide favorable feeding habitat for wading birds because
vegetation within existing broadleaf marshes is too dense, or water levels are
too deep, for efficient foraging activity.

CATTLE WITH EGRETS

Drainage of flood plain wetlands also resulted in a loss of associated fish and
invertebrate production. Based upon average densities in remaining marshes
(Milleson, 1976), over five billion small fish and six billion freshwater shrimp
existed in the flood plain marsh that was drained. In addition to providing
forage for wading birds, these small fish and invertebrates were an important
food source for riverine fish. Kissimmee River marsh samples (Florida Game
and Freshwater Fish Commission, 1957; Milleson, 1976) indicate that most
river fish, including game fish species, utilized wetland resources on the flood
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plain during at least part of their life cycle. When water levels receded, fish
species in the river fed upon small fish and invertebrates that were imported
from adjoining flood plain marshes. However, because this transfer of
organisms was most significant during receding stages, when water drained off
the flood plain, maintenance of stable water levels has restricted this important
interaction between the river and flood plain.

As in the flood plain, channelization had both direct and indirect effects on
river channel habitat and associated biota. Approximately 35 miles of former
river channel and backwater habitat were impacted by canal excavation and the
deposition of dredged material. Discontinuance of flow has resulted in severe
habitat degradation in the remaining 68 miles of river channel. Dissolved
oxygen regimes are indicative of effects of lack of flow on habitat quality of
remnant river channels. During summer and fall months, dissolved oxygen
concentrations in the river and canal fall well below 3 milligrams per liter
(Federico, 1982; Perrin et al., 1982).

Lack of flow-related hydrodynamic processes also has resulted in decreased:
depth diversity along remaining river cross-sections and accumulations of thick
deposits of decomposing organic matter on the river bottom (Figure 9). These
deposits have been generated primarily by continuous sloughing of emergent
and floating vegetation, and generate a high biological oxygen demand which
contributes to prevailing low dissclved oxygen conditions in remaining river
runs.

Effects of channelization on dissolved oxygen regimes and river habitat
diversity are primary causes of degradation of river biological communities.
This includes a decline in the largemouth bass fishery and the loss of six
indigenous fish species from the river system (Perrin et al,, 1982). For fish
species, summer and fall dissolved oxygen regimes create a "bottleneck" period
during which all except the most tolerant species concentrate in limited
suitable habitat at or near the water surface (Figure 9). During this bottleneck
period, biological processes, such as competition, predation, and disease, reduce
fish populations to sizes that can be supported by the constricted habitat space.
Thus, summer and fall dissolved oxygen regimes may limit production of
species intolerant of anthropogenic impacts, such as most game fish species, and
cause continual community shifts in favor of tolerant species like gar and
bowfin.

The food base of river fish communities also has been affected. Benthic
invertebrate communities in the canal and remaining river sections are
characteristic of a reservoir rather than a riverine environment (Toth, 1990).
- Bottom habitat in both the canal and remnant river runs support low
invertebrate dencities and diversity, and are dominaiad by organisms that are
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tolerant of degraded habitat conditions. In addition to low dissolved oxygen
concentrations, unsuitable substrates, and reduced habitat diversity, river
invertebrate communities have been subjected to altered energy inputs. Due
to hydrologic changes, wax myrtle has replaced willow as a dominant riparian
species and source of allochthonous organic matter inputs along much of the
remaining river channel. This represents a shift in the energy base with which
the pre-channelization river invertebrate community and associated food chain
co-evolved. :

In summary, in addition to the loss of river and flood plain habitat which
resulted from canal ~excavation and deposition of dredged material,
channelization and other basin modifications have significantly affected the
environmental values of the Kissimmee River ecosystem primarily through
altered hydrologic regimes. Ecological consequences of altered flood plain
hydrology and drainage of former swamps, marshes and backwater habitat
include diminished flood plain habitat diversity, reduction of waterfowl and
wading bird usage of the flood plain, and loss of habitat for forage, as well as,
larger riverine fish species. Elimination or modification of river and flood plain
interactions has affected the functional integrity of both the river and flood
plain. Other river impacts have resulted from interruption of flow. Lack of
flow associated with a meandering river system has degraded water quality, led
to excessive sedimentation of river substrates, diminished habitat quality and
diversity, and degraded river biological communities.



SECTION 6

FORMULATION OF ALTERNATIVE PLANS:
INTRODUCTION

Water resources development in the Kissimmee River Basin has gone
through an extensive and complex history of events and trends that
cumulatively have led to today’s public desire to restore the river. The
following sections present the plan formulation process that resulted in the
selection of the recommended plan for river restoration. They briefly trace the
history of the Corps’ Kissimmee River flood control project’s development
through completion in 1971, and present highlights of the growing public
concerns that evolved even while the project was under construction. They
summarize the resulting major planning studies that were undertaken in
response to these concerns: the first Federal feasibility study by the Corps
(1978-1985), the SFWMD restoration study (1984-1990), and the Corps’ current
Federal feasibility study. Key events in the overall process are shown in
Table 6. -

A more complete discussion of the plan formulation process is included
in the two previous reports that are the foundation of this report - the Corps’ -
. 1985 Feasibility Report and the SFWMD’s 1990 Restoration Report. These -
reports are incorporated by reference and may be consulted for more detailed
descriptions and explanations of the plan formulation process.

6.1 KISSIMMEE RIVER PROJECT CONSTRUCTION AND REACTION
6.1.1 Project Constru.ction

The existing Kissimmee River project for "flood control, drainage, and
related purposes” was described in the Chief of Engineers Réport on Central and
Southern Florida, dated February 19, 1948, and subsequently published in
House Document 643, 80th Congress, 2nd Session. Based on that report, the
project was authorized by Congress for construction in Section 203 of the Flood
Control Act of 1948 (Public Law 858, 80th Congress, 2nd Session), and Section
203 of the Flood Control Act of 1954 (Public Law 780, 83rd Congress, 2nd
Session). '

Construction in the Upper Basin was started in the early 1960’s.

Regulation of the levels of some of the¢ major lakes started in 1964.
Construction in the Lower Basin started shortly thereafier, with the lowest
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"TABLE 6

KISSIMMEE RIVER RESTORATION TIMELINE

FEDERAL
1948 Central and Scuthern Florida (C&SF)
Project Authorized for Construction

1954 Kissimunee River Flood Control Project
Authorized for Construction

1861 Construction Started
1871 Construction Finished

1971 U.S. Geological Survey report identified
environmental concerns

First Corps Feasibility Report
1978 Congressional Study Authority

1985 Final District Report
Objectives: i

Wetlands and River Restoration

Water Quality Improvement
Alternatives:

Partial Backfill

Combined Wetlands

Demonstration Project

Pool Stage Manipulation
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control structure, S-65E, being completed in mid-1964. Channel excavation of
C-38 was completed in July 1971.

The completed Kissimmee project conforms closely to the plan outlined
“in the Chief’s 1948 report. The major lakes of the Upper Basin, which are used
as water conservation reservoirs, are connected by channels - in most cases
channels that were originally excavated by Hamilton Disston in the 1880’s but
enlarged to varying degrees under the authorized project. Nine control
structures regulate water levels and flows in the lake channel system. A 56-
mile canal now connects Lake Kissimmee with Lake Okeechobee. This canal
consists of C-38, some 48 miles long from Lake Kissimmee to S-65E on the
" northern end, and the previously constructed 8-mile long Government Cut,
between S-65E and Lake Okeechobee, on the southern end. Six control
structures (S8-65, S-65A, S-65B, S-65C, S-65D, and S-65E) control canal water
elevations and regulate flows. The structures also have locks which provide
year-round daytime navigation through the Kissimmee Basin.

6.1.2 Origin of the Restoration Movement

While the Kissimmee River project had been requested and supported
by the State of Florida, there was some opposition to the project even before
construction began. Concerns centered on fedr of environmental damage that
the project, primarily channelization, might cause. Although initially poorly
organized, a grassroots movement to restore the Kissimmee River developed
during project construction. Early issues in the restoration movement centered
around physical alterations caused by C-38 excavation and placement of
excavated materials on the adjacent flood plain.

The interests that were to provide the drive and foundation for both
progress and controversies over the Kissimmee River evolved through the early
1970’s. Support for river restoration came from numerous individuals and
groups, mcludmg national environmental advocate groups, which desired return
of the river’s ecological and aesthetic values, and saw refilling of C-38 as the
means to achieve that return. Opposition to river restoration came primarily
from agricultural interests, including dairy and beef cattle ranchers and
farmers. Concern also was expressed by developers, homeowners and other
property owners and boaters. These groups were concerned that restoration
would create an unfair hardship on them. Residents of the Upper Basin were
concerned that modifications to C-38 might threaten their level of flood control.
Land owners and other users along C-38 were concerned about the loss of their
uses of the flood plain due to re-flooding from restoration. Boaters were
concerned about the loss of the enlarged waterway.
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The first steps toward restoration of the Kissimmee Raver occurred in
1971. The U.S. Geological Survey released a report that concluded that Lake
Okeechobee was experiencing accelerated eutrophication as a result of high -
nutrient loading. In September 1971, one hundred and fifty experts from the
fields of science, government, agriculture and conservation participated in the
Governor’s Conference on Water Management in South Florida. While the
conference also focused on water quality problems, it requested that, "action
should be taken to restore fish resources and wildlife habitats,” in the Kissimmee
Valley.

In 1972, the Central and Southern Florida Flood Control District (now
the SFWMD), conducted the first public hearing concerning possible
environmental damage resulting from Kissimmee River channelization. Major
public concerns were water quality and potential increased rates of
eutrophication of Lake Okeechobee, and the loss of environmental values
within the lower Kissimmee River Basin, specifically wetlands reduction. The
Flood Control District’s resulting recommendations included, among others,
creation of an interdisciplinary team to help determine if additional restoration
Was necessary. '

6.1.3 The Kissimmee River Coordinating Council

Throughout the mid-1970’s, many debates occurred over the
environmental effects of the Kissimmee River project, and what could and
should be done about them. As discussed above, the earliest impetus to restore
the river focused on possible effects on water quality entering Lake
Okeechobee. It was believed that C-38 had .acted as a conduit, speeding.
pollution from the urbanizing Upper Basin into Lake Okeechobee.

In 1976, after several years of public debate, the Florida Legislature
passed the "Kissimmee River Restoration Act” in response to public concerns.
The Act created the Coordinating Council on the Restoration of the Kissimmee
River and Taylor Creek-Nubbin Slough Basin (known as the Kissimmee River
Coordinating Council, or KRCC). The KRCC was charged with broad
responsibilities to solve many of the region’s water resources problems,
including development of measures "to minimize and ultimately remove threats to
the agricultural industry, the wildlife, and the people of central and southern Florida
posed by land use and water management practices”. The KRCC was specifically
directed ta: - : .

* Restore the natural seasonal water level fluctuations in the lakes of the
Kissimmee River and in its natural flood plains and marshlands.
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* Recreate conditions favorable to increases in production of wetland
vegetation, native aquatic life, and wetland wildlife.

* Utilize the natural and free energies of the river system to the greatest
extent possible.

Between 1976 and 1983, the State of Florida, through the KRCC, funded
a variety of studies designed to evaluate different Kissimmee River restoration
approaches. These studies improved understanding of hydrologic, biological,
and water quality issues in the basin. As a result, many early hypotheses about
basin conditions were validated or discarded. Especially important were
clarifications of water quality issues (most Lake Okeechobee water quality
problems were not originating in the Upper Basin; see Problems and
Opportunities, Section 5), and establishment of restoration of lost
environmental values through habitat restoration as a primary goal. .

As early as April 1977, the KRCC’s First Annual Report to the Florida
Legislature recommended several specific projects to analyze the most effective.
way to deal with basin water quality problems; and presented two restoration
alternatives, one calling for partial backfilling of C-38, and the other calling for
creation of wetlands along the canal. '

6.2 KISSIMMEE RIVER PLANNING STUDIES

In response to the growing concern about the effects of the Kissimmee
River Flood Control Project, three major planning studies were undertaken by
the Corps or the SFWMD since 1878. Each study built on the previous, and
each had a different purpose, which led to different, yet compatible, results.

6.2.1 First Federal Feasibility Study (1978-1985)

The primary objectives of this study were restoration of the values of the
Kissimmee River and its wetlands, and improvement of water quality. These
led to a focus on measures and plans to meet these relatively narrow concerns;
addressing the questions of how wetland vegetation could be restored, and how
water quality (particularly nutrient levels, at that time) could be improved.
Although several plans were formulated for these objectives, the study did not
recommend Federal participation in solutions to these concerns because of the
policies in effect at that time. '

6.2.2 SFWMD Restoration Study (1984-1990)

This study adopted a Lroader, single objective. to restore the ecological
integrity of the Kissimmee Rive.. Wherecs the previous Corps feavitility study
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had focused on component parts of the environment - primarily wetlands and
water quality - and how to improve each part individually, the SFWMD focused
on restoration of the entire natural system, including its component parts and
the interactions among them - the ecosystem. The ecosystem approach also
included consideration of wetlands and water quality, as well as all of the many
other elements that comprise the natural environment. However, the
ecosystem approach recognized that numerous individual components
collectively comprise the ecosystem and operate synergistically, making it
difficult to define the relative importance of individual parts, as well as to
define and address the requirements of each individual part. Furthermore,
while requirements of many components are compatible, others would be in
conflict, and meeting the needs of one would harm the other. Therefore, the
ecosystem approach looked at ways to holjstically recreate more natural
physical and hydrologic characteristics that would, in turn, support and provide
conditions which would allow the Kissimmee River plant and animal
communities to again flourish.

By providing proper land and water conditions, the entire spectrum of
the living environment will return naturally and maintain itself as it had done
before C-38 was constructed. The ecosystem approach would lead to plans that
would indeed restore wetlands vegetation, and reduce nutrient levels for water
quality improvement, as the Corps’ feasibility study plans were designed to do.
But plans designed to meet a broad ecosystem objective also would restore the
full natural range of components, including fish and wildlife resources. While -
component quantity or quality resulting from the ecosystem approach may not
appear to be as great as that resulting from a more focused component-based
approach traditionally used by the Corps, the ecosystem approach would
provide the natural balance among all components that would ensure lohg-term
resilience. That resilience would allow all components, interactions and
processes to withstand natural extremes of temperature, drought, flood,
disease, and others disturbances.

This different objective led the SFWMD to consider -alternatives
somewhat different from those considered by the Corps. For example, the
Corps’ Combined Wetlands Plan (to meet the wetland restoration objective),
and the Best Management Practices Plan (toc meet the water quality
improvement objective) would not address the broader needs embraced by the
SFWMD ecosystem restoration objective. However, several of the alternatives
developed by the Corps, including the Partial Backfill Plan and the earlier
rejected weir and plugging ideas, were reassessed by the SFWMD as ecosystem
restoration alternatives.

¥ollowing additional e.nonsive analyses, the SFWMD concluded that the
Level 11 Backfiiing Plan was tie hest appreach to restore the integrity of the
Kissimmee River ecosystem.
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6.2.3 Second Federal Feasibility Study (1990-Present)

The Congressional authority for the Corps’ second feasibility study of the
Kissimmee River directed that the study be based on implementing the
SFWMD’s Level II Backfilling Plan. Therefore, there was no need to develop
new planning objectives or alternative plans.

While the SFWMD followed the common planning process in conducting
its restoration study, its work addressed that agency’s decision making needs
and was not intended to address the full range of Federal requirements that
are normally imposed on Corps water resources planning, Therefore, the
second Corps feasibility study required several additional analyses to establish
the extent of Federal participation in the Level II' Backfilhng Plan. These
analyses were:

* Modification of the individual design, construction, real estate and
operational components of the Level IT Backfilling Plan to improve engineering,
reduce project costs, and increase environmental outputs to arrive at the best
possible project.

* An evaluation of the final alternatives included in the SFWMD’s 1990
Restoration Report, including the Level II Backfilling Plan, generally in
accordance with traditionally required Federal evaluation procedures to affirm
that, under Federal guidelines, the Level II Backfilling Plan would be selected
~ for implementation.

* Current Federal policy recognizes "fish and wildlife restoration", rather
than broader "ecosystem restoration’, as a basis for the extent of Federal
participation in a water resources project. Therefore, the extent of fish and
wildlife outputs that would result from restoring the ecological mtegnty of the
Kissimmee River was identified.

* An incremental cost analysis was conducted to determine that the

restoration project is properly sized so that it is the most cost effectwe way to
produce desired environmental outputs.

* The resulting Modified Level II Backfilling Plan also was evaluated in
accordance with traditional procedures.

The following three sections describe these three phases of the
Kissimmee River plan formulation process in more detail.
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SECTION 7

FORMULATION OF ALTERNATIVE PLANS:
FIRST FEDERAL FEASIBILITY STUDY

This section summarizes the plan formulation process and results of the
Corps’ first feasibility study of restoring the Kissimmee River. The study was
started in response fo Congressional authority in 1978,

- 7.1 AUTHORITY

 On April 25, 1978, the U.S. House of Representatives’ Committee on
Public Works and Transportation and the Senate’s Committee on Environment
and Public Works passed identical resolutions requesting the Corps to
investigate the completed Kissimmee River project,

"..With a view to determining whether any modification . of the
recommendations _contained therein and of the system of works
constructed pursuant thereto, is advisable at this time, with respect to the
questions of the gquality .of water entering the Kissimmee River and
Taylor Creek-Nubbin Slough and Lake Okeechobee, flood control,
recreation, navigation, loss of fish and wildlife resources, other current
and foreseeable environmental problems, and loss of environmental
amenities in those areas. Potential modification alternatives, if any,
shall include, but not be limited to consideration of restoration of all or
parts of the Kissimmee River below Lake Kissimmee and of the Taylor
Creek-Nubbin Slough Basin'. '

These resolutions established the initial Federal interest in "restoration of all
or parts of the Kissimmee River", and provided the authority for the first major
Corps review of the flood control project.

7.2 PLANNING OBJECTIVES

The Corps study following from these resolutions began in November 1978,
and evolved from extensive involvement by numerous concerned and interested
public agencies, groups and individuals. Initially, a Survey Review Assistance
Committee was formed to help develop and review the study effort. The
Committee included representatives of environmental organizations, local
hunting clubs, agricultural and cattle interests, dairies and sugar cane growers,
waterway users, and various public agencies. In addition, a Special Review
Committee was developed for close coordination with interested State agncies;
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including: the SFWMD; the Departments of Natural Resources, Environmental
Regulation, and Agriculture; and the Game and Fresh Water Fish Commission.
The KRCC led the State’s coordination during the Corps’ study. Nine public -
meetings were held throughout the central and southern part of the state in
March 1979 to identify public concerns related to the basin’s water resources.

As a result of the study’s extensive public involvement efforts, and the
findings and conclusions of numerous previous studies and reports, a list of
public concerns about the Kissimmee River Basin was developed. These
concerns were;

Loss of naturally fluctuating water levels.

Loss of large areas of wetlands.

Deterioration of water quality in Lake Okeechobee and its tributaries.
Changes in land use resulting in increased drainage.

Loss of the natural meandering and braided river.

Lower groundwater levels and degraded groundwater quality. -
Potential need for increased fiood protection. :
Potential reduction in frost protection.

Potential increases in mosquito populations.

Reduced recreational navigation opportunities.

¥ % ¥ O ¥ X X ¥ ¥ »

These concerns were subsequently evaluated and restated as the study’s
planning objectives, and provided the basis for identifying management
measures that could help to achieve their intents. Some public concerns, such
as frost protection, were impact evaluation criteria rather than bases for
planning objectives, and were therefore included in later evaluation activities.
The resulting planning objectives focusing on restoring lost environmental
values of the Kissimmee River were:

Restore wetland areas.

Improve water quality.

Restore river meanders and oxbows.
Improve groundwater recharge.
Maintain flood protection.

Restore fluctuating water levels.
Provide surface water supply.
Maintain navigation.

Meet recreational demands.

* % % X X X ¥ X ¥

7.3 EARLY ALTERNATIVE PLANS

Initial plan formulation included identification and evaluation of
management measures that would meet these okiectives. Thiz was
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accomplished by the Corps with considerable input from the public
representatives on the Survey Review Assistance Committee. In addition, at
this early phase, a study constraint, to avoid adverse effects on the existing
project’s flood control, water supply and navigation purposes that were served
in the Upper Basin above S-65, was established. The range of technical and
institutional measures, both structural and nonstructural, that were initially
considered are listed in Table 7.

Each measure was compared against the planning objectives to identify
whether it would address the objectives positively or negatively, maintain
current conditions, or not address the objectives at all. This analysis provided
the basis for dropping several measures from further consideration, and adding
various other measures together into combinations of alternative plans. These
plans, which included both structural and nonstructural measures, ranged from
a plan of minimum action (minimum maintenance of the existing project) to
almost complete backfilling of C-38. The alternative plans developed at this
time were:

No Action - Operate and maintain the existing flood control and navigation'
systems in the Kissimmee River and the Taylor Creek-Nubbin Slough Basins.

Lake Regulation Schedule Modification - Increase flood storage capability in
the Upper Basin by modifying the lake regulation schedules.

Additional Lake Control Structure - Install a control structure in C-37 above
Lake Kissimmee to enable Lakes Cypress, Hatchmeha, and Klssnnmee to be
regulated at different levels.

Complete Backfilling - Fill C-38 and remove attendant structures and
earthworks.

Partial Backfilling - Fill the middle half of C-38 and remove attendant facilities,
and install flow-through elements in Pool A and upper Pool B.

Plugging - Place various types of plugs in C-38 to divert in-channel flows from
the canal to remaining portions of original river channel.

Flow-Through Marshes - Construct controlled wetlands adjacent to C-38 and
immediately below S-65A, B, C and D.

Pool Stage Manipulation - Modify S-65A, B, C, D and E to accommodate higher

upstream stages, and implement a fluctuating regulation schedule to increase
wetlands.
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TABLE 7
MANAGEMENT MEASURES IDENTIFIED TO MEET PLANNING OBJECTIVES

1 WETLAND RESTORATION

WATER QUALITY

FLOOD PROTECTION

FISH AND WILDLIFE

NAVIGATION AND
RECREATION

Backfilling C-38 (in part or all)
Plugging {including weirs)
Flow through marsh

Pool stage manipulation
Tributary impoundment
Manmade or recreated wetlands
Groins, wingwalls, deflectors

Pumping water to wetlands or
oxbows

Fencing cattle away from tributaries

Locating mineral and supplemental
fecders away from tributaries

Providing cattle shade arens

Pasture rotation

Dragging pastures to break up manure
Regulation ef point sources

Temporary storage of runofl in pastures
and field ditches

Terracing

Replacing customary box ditches with
vegelated swales or V-ditches

Routing runoff into existing natural
wetlands

Filter strips

I Piming and placement of fertilizers

Waste Utilization
Regulation of groundwater withdrawal

Structural diversions

Floodproofing

Restricting development in flood
prone areas o zoning

Flood plain evacuation
Construction of levees
Education

Flood forecasting/ warning
Flood insurance

Project modification

Creation of a game refuge
Wildlife Management
Fish hatcheries

Fish berms

Firebreeks

Creation of Parks

Maintenance
dredging




: Impouﬁded Wetlands - Implement nineteen separate elements, including flow-
through marshes, tributary impoundments, and pool stage manipula’tion.

Enhance Existing System - Remove or reshape some excavated matenal
mounds along C-38.

~ Paradise Run - Restore the Paradise Run wetlands,-in the lower western part
of the basin, by routing water into the area from C-41A, or by discharge from
Pool E.

Best Management Practices - Use various measures on agricultural lands, such
as fencing and on-site detention, to improve water quality and restore wetlands.

Minimum Maintenance - Return the basin to pre-project conditions through
lack of maintenance, except for structures needed to protect against unsafe or
hazardous conditions.

Dual Watercourses - Create and restore a riverine system along all of the east
side and about half of the west side of C-38.

This first set of plans was evaluated to arrive at six general alternatives
that were included in the Kissimmee River, Florida, Reconnaissance Report for
Stage 1: No Action, Complete Backfilling, Partial Backfilling, Plugging,
Impounded Wetlands, and Pool Stage Manipulation. The report was distributed
- for public review in September 1979. This review process raised a host of
issues, concerns and questions, and illustrated the growing public commitment
to filling C-38 as a means to restore the Kissimmee River. Following this
review, the Corps worked with the KRCC to assess the advantages and
disadvantages of identified alternatives, and narrow down the number of
options being considered. To aid in this process, the Corps used the spacial
analysis methodology (SAM), which was a computerized data management
system for analyzing flood, economic and environmental effects of different
- plans. Use of SAM, however, slowed study progress due to the massive amount
of data that needed to be collected for SAM analyses.

During the course of the Corps study, the State continued to be .
independently active in addressing Kissimmee River related issues. In 1983,
after years of public debate regarding sovereign versus private ownership of the
Kissimmee River flood plain, most of the early concterns of flood plain
landowners were resolved by the State’s Save Our Rivers (SOR) program. This
program was used to acquire lands from owners along C-38, providing them
with financial compensation in exchange for a clear State real estate interest
in flood plain lands needed for river restoration.
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Public interest intensified in 1983 when the Kissimmee River was linked
with the Governor’s "Save Qur Everglades” plans. This basin-wide connection
translated into increased efforts for the Corps to accelerate its study process,
with the expectation that plans for restoration could commence. Such
expectations were reinforced by national and local media claims that south
Florida’s drought problems at that time could be blamed on channelization of
the Kissimmee River and could be corrected by river restoration.

In this climate of increased expectations, the Corps and the KRCC met
with interested agencies and groups in mid- to late 1982 to further narrow the
range of alternatives under consideration. These meetings reinforced the
environmental and developmental positions on what action should be taken.
For example, the Florida Wildlife Federation and the Izaak Walton League
pressed for restoration, while the Kissimmee and Osceola Counties Chambers
of Commerce expressed concern about possible changes in recreational and
other land uses that could occur with any restoration plan. Based on views
expressed at the meetings and analyses accomplished to that time, it was
determined that most of the plans lacked feasibility, local support, or both;
while some plans appeared to be feasible ways to accomplish study objectives
and deserved further investigation. Therefore, the following plans were
advanced for additional consideration: :

*Partial Backfilling.
*Flow-Through Marshes.
*Pool Stage Manipulation.
*Impounded Wetlands.
*Paradise Run.

*Best Management Practices.

These alternatives were presented to the public in another round of
meetings in late 1982, during which the public’s growing impatience with the
Corps’ modeling effort became increasingly obvious. Acting in response to the
sunset provision in its authorizing legislation, and in order to expedite
~ completion of the Corps study and reduce the time required for a decision on
restoration, the KRCC requested the Corps to narrow its evaluation focus to
two plans for the lower Kissimmee River: filling C-38 ("dechannelization”) and
maintenance of the canal ("non-dechannelization”). The dechannelization plan
was essentially the Corps’ partial backfilling plan. The non-dechannelization
plan would keep C-38 intact, and represented a combined wetlands alternative
which combined the Corps’ four wetlands plans: flow-through marshes, pool
stage manipulation, impounded wetlands, and Paradise Run.

These two plans were analyzed and presented at a series of public
meetings in mid-August 1983, where the KRCC heard Vicws on such issues as
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flood control, Federal involvement, water quality, water management, cost
estimates, and private land takings. Again, various interested parties aligned
themselves with one or the other plan, with ranchers and farmers - cautioning
that "haste makes waste" opposing environmental interests, who clamored for
- "protection of the Kissimmee’s waters”. During these meetings, the Corps’
preliminary findings on the flood control roles of the Lake Kissimmee outlet
channel and the central reach of C-38 were released, and concerns of Upper
Basin residents apparently were alleviated when it was revealed that the
existing level of flood protection would not change in the Upper Basin.

The popularity of the dechannelization restoration plan was buoyed
- significantly by then Governor Graham’s announcement of his six-step plan to
"Save Qur Everglades”, which included Kissimmee River restoration as one of
its steps. Subsequently, the KRCC endorsed the dechannelization backfilling
plan on August 19, 1983. The KRCC believed that there was enough
information to proceed with this option; citing environmental benefits and lack
of evidence of increased future flooding in the Upper Basin, it urged the State
to consider restoration without Federal participation, if necessary. The KRCC
3331gned specific restoration-related tasks to the SFWMD and the other State
agencies.

In November 1983, the Governor issued Executive Order 83-178 and
created the Kissimmee River - Lake Okeechobee - Everglades Coordinating
Council (KOECC) as a successor to the KRCC to formalize the State’s
restoration decision and its relationship to the Save Our Everglades campaign.
The KOECC's objectives for the "Kissimmee River-Lake Okeechobee-Everglades
ecosystems" were: "avoid further destruction or degradation of these natural systems;
reestablish the ecological functions of these natural systems in areas where these-
functions have been damaged; improve the overall management of water, fish and
wildlife, and recreation; and successfully restore and preserve these unique areas”. The
KOECC, which included the SFWMD and six other State agencies, was charged
~ with, among other things, overseeing restoration of the Kissimmee River.

As an outcome of these events, the SFWMD proposed a "demonstration
project” as an experiment to assess the feasibility of the partial backfill concept.
The SFWMD applied for Corps and State permits for the project in early 1984.
After a series of public meetings, which again heard the positions of agricultural
and developmental interests (ranchers, dairy farmers, landowners, recreational
boaters, fishermen, and a number of county officials) in opposition to
environmental interests, the SFWMD agreed that it would not begin channel -
backfilling until the project’s Phase I (installation of three notched weirs in
Pool B) was completed and evaluated. Phase I project construction was
initiated in 1984 and completed in 1985. Project effects were momtored
through 1989.
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In 1985, Governor Graham adopted the Kissimmee River Restoration
Strategy (sometimes calied the Seven Point Plan), which provided direction to
State agencies through the Demonstration Project period. It directed the -
SFWMD'’s commitment to monitoring and evaluation of the Demonstration
Project, expedited land acquisition, physical modeling of dechannelization, and
clarification of navigational provisions. The Strategy became the basis for -
subsequent restoration efforts by the SFWMD following completion of the
Corps’ study.

7.4 FINAL ARRAY OF ALTERNATIVE PLANS

With this activity at the State and local level as an integral background, the
Corps completed its formulation and evaluation of a final array of alternatives.
In addition tc the KRCC’s dechannelization and non-dechannelization
alternatives, and the SFWMD’s Demonstration Project, the Corps retained for
final analysis three other alternatives that appeared to be cost effective and
would not disrupt flood control capabilities in the Upper Basin: pool stage
manipulation, Paradise Run, and best management practices. The final array
of alternatives considered in the first Corps feasibility study were:

* The "Without Project" Condition ("No Action").
* Partial Backfilling ("Dechannelization"). .
* Combined Wetlands ("Non-dechannelization"), consisting of:
Flow-Through Marshes,
Pool Stage Manipulation,
Impounded Wetlands, and
Paradise Run.
“* Demonstration Project.
* Pool Stage Manipulation.
* Paradise Run.
* Best Management Practices.

“These alternatives are briefly described as follows:
7.4.1 The "Without Project" Condition (No Action)
The "without project" condition, as defined in the Corps’ first feasibility

study, included conditions expected through 2035, with continued operation of
the basins’ original project works without structural modifications.

76



7.4.2 Partial Backfilling (Dechannelization)

This plan, shown in Figure 10, would restore much of the flood plain to
its natural appearance and hydrologic functioning while maintaining acceptable
levels of flood control. In Pool A, S-65A would be retained; a combination flow-
through marsh and tributary impoundment area (Blanket Bay Slough) would
be created; and various minor structural modifications would be constructed.
Similar modifications, including flow-through marshes, would be constructed in
the upper reach of Pool B. About 20.5 miles of C-38 would be backfilled
throughout Pools B, C, D, except for several designated areas, to a point in Pool
E, 3.6 miles above S-85E. Dredged material from disposal areas would be used
for backfill. S-65B, S-65C, and S-65D and their corresponding tieback levees
‘would be removed. A section of C-38 in Pool E would remain intact for water
delivery into Lake Okeechobee. Some sections of the former river channel
which had been destroyed also would be restored. Certain existing dikes within
the flood plain, including those within the Boney Marsh area, would be
breached or removed to provide unimpeded surface flow within the reach and
maximize marsh acreage. :

7.4.3 Combined Wetlands (Non-Dechannelization)

This plan, shown in Figure 11 would be a combination of several
components which would retain C-38 as an operable flood control mechanism
while structurally creating wetlands. It would include twenty-four individual
elements: twelve flow-through marshes, five tributary impoundments, five pool
stage manipulation areas, and two riverine segments in the Paradise Run area.
Each of these elements would be separable components in that each would
have independent water management capabilities.

7.4.4 Demonstration Project

The Demonstration Project proposed by SFWMD is shown in Figure 12,
and was designed as a field experiment to assess the feasibility of the partial
backfilling concept and the value of flow-through marshes and pool stage
fluctuation. Phase I of the project would consist of constructing three sheet
pile weirs in Pool B to divert flows into original river oxbows, and structural
modifications to create marsh areas in the Pool B flood plain. These changes,
together with a revised schedule for pool stage manipulation, would recreate
marshlands along Pool B.

7.4.5 Pool Stage Manipulation

This alternative would entail minor modifications of S-65A, S-65B, S-65C,
* 8-65D and S-65E to provide seasonal water fluctuations and re-flooding of some
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drained wetlands through all five pools of C-38. Figure 13 shows the areal
extent of pool changes under this plan, and Figure 14 the annual fluctuation
schedule. The plan would raise the annual water surface in each pool by two
feet above the present controlled elevations by mid-October, and draw levels
down to one foot below the present controlled elevations by mid-May. This
would simulate a more natural, seasonal change in water levels, compared to
the unnatural, static operation schedule.

7.4.6 Paradise Run

This alternative, shown in Figure 15, would attempt to restore the
southern most portion of the Kissimmee River flood plain downstream of C-41A
and west of C-38. This area, known as Paradise Run, is about 8.5 miles long
and is now primarily improved pasture used for cattle grazing. This plan would
create additional wetlands through construction of several structural
modifications (culverts, canal, weir, levee, plugs), which would permit two to
three feet of fluctuation of water levels, as well as increased hydropenods in
the Paradise Run marshland.

7.4.7 Best Management Practices

Best management practices refers to a combination of livestock and
agricultural management practices that have been shown to be effective and
practicable means to prevent or reduce non-point source water pollution. The
objectives of this alternative would be to: keep livestock as far away from
drainage ways as practical; disperse wastes for soil-plant uptake; practice proper
fertilization and water management; enhance vegetation and infiltration
conditions; and impound runoff for nutrient attenuation. Practices would be
selected based on their cost effectiveness, and would be periodically subject to
review and change. At the time of the first Corps study, the most cost effective
practices for the lower Kissimmee River and Taylor Creek-Nubbin Slough
Basins were fencing of beef cattle and dairy cows on intensively managed
pastures away from streams and wetlands near streams, and impoundment of
dairy barn holding-lot runoff.

This final array of alternatives underwent an extensive evaluation and
tradeoff analysis, drawing on results of numerous studies and public input.
Detailed impact assessments and evaluations of hydrologic, financial,
environmental, recreational navigation, social and institutional effects were
conducted and presented in the feasibility report. Table 8 summarizes the
results of this final evaluation. Final public review occurred through circulation
of a draft report in November 1984.
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7.5 FINDINGS AND RECOMMENDATION

As a result of the extensive studies that had been undertaken, the Corps
presented findings in five key areas. These findings provided the framework
for subsequent formulation and evaluation of restoration measures within the
lower Kissimmee River Basin by the SFWMD:

7.5.1 Environmental Resources

The most significant concern of this study was the loss of environmental
amenities, specifically the wetland ecosystem, attributed to the channelization
of the Kissimmee River. Backfill of the canal within the Lower Kissimmee
River Basin would be the most viable method of restoring wetland values.
Although more costly than the other alternatives, the partial backfill plan
provided the highest fish and wildlife benefits. However, because of the
significantly altered hydroperiod, backfill alone would not result in significant
marsh restoration in the Lower Basin. Therefore, as a supplement to
backfilling, modified release schedules for the Upper Basin would be required
to more closely approximate the natural flow conditions needed for wetlands .
restoration. Modified schedules could affect fish and wildlife in the Upper
Basin lakes, navigation between the lakes, and provision of flood control.

7.5.2 Water Quality

The Kissimmee River project created opportunities for intensified land
use activities, and the resulting land use changes had the most significant effect
of any source to date on water quality in the basin. Although the volume of
water from C-38 contributes a significant load of material to the lake, it is
similar in load to rainfall, and ortho- and total phosphorous concentrations are
among the lowest of any lake inflow source. Implementation of best
management practices would be expected to significantly improve the water
quality of all tributaries draining into Lake Okeechobee. The partial backfill
and combined wetlands alternatives would improve Kissimmee River water
quality; however, these plans would not significantly affect the ambient
phosphorous concentration in Lake Okeechobee.

7.5.3 Water Conservation and Drainage

Water deliveries from Lake Kissimmee into C-38 have declined about 39 -
percent in recent years. However, the overall volume of water delivered to
Lake Okeechobee from the Lower Kissimmee River Basin through C-38 was
found to be relatively the same as that experienced under pre-project
conditions. The timing of water deliveries has changed, however, due to water
management.pratices for flood control and water conservation. While the
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plans considered in the first Corps study could change the timing of water
delivery from the Kissimmee River Basin to Lake Okeechobee, they would not
significantly affect the volume of water discharged to Lake Okeechobee, nor the

volumes discharged into water conservation areas that supply the Everglades.

7.5.4 Flood Controi

Modifications that would negate the Lake Kissimmee discharge "get
away" capacity or conveyance afforded by C-38 in Pool A could create the
potential for flood damage around Lakes Kissimmee, Hatchineha, and Cypress.
In order to prevent reduced flood protection, adequate outlet capacity from the
"~ Upper Basin should be retained by leaving a portion of C-38 intact or providing
additional structural capacity. Partial backfilling of the central portion of C-38
would not be expected to affect flood protection in the Upper Basin. However,
induced flooding in the Lower Basin would require an easement on, or
acquisition of, affected lands. :

7.5.5- Recreation and Navigation

Expanded usage by small, non-powered boats, such as canoes, jon-boats,
and flat bottom prams, would be expected on a restored river. Larger
powerboats, however, could experience reduced use due to changed river
conditions. Restoration of a natural river system under the partial backfill plan
may cause shifting channels and sediment transport, which, if associated with
large discharge or flood events, would likely necessitate dredging to maintain
the authorized 3-foot navigation capability. Based on projected use demands,
the greatest potential for recreational development would be in providing public
access and additional recreational facilities for boating, hunting and camping.

7.5.6 Conclusion and Recommendation.

- Based on the final analyses, all of the investigations conducted during the
study, Federal policies and guidelines current at that time, and the publicly
expressed concerns and issues, the Jacksonville District Engineer determined
that there was no basis for Federal implementation of modifications to the
Corps’ Kissimmee River flood control project. This determination was based
on the Federal requirement to recommend the plan with the greatest net
economic benefit, consistent with protecting the nation’s environment;
commonly called the National Economic Development, or NED, Plan. None of
the plans considered would result in a net economic benefit, where annual
dollar benefits would exceed annual dollar costs, when analyzed in accordance
with the required economic evaluation procedures. Furthermore, at that time,
environmental restoration was not yet defined as one of the Corps’ high
priority outputs for tlie water resources deveiopment program.
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Although it was concluded that there was no Federal interest in project
modifications by the Corps, the District Engineer noted that, short of restoring
‘a riverine system, the following measures would achieve the study’s planning -
objectives:

* Pool Stage Manipulation - Offers substantial increases in wetland associated
environmental values by providing a fluctuation of water levels, and retains the
flood control capability of the existing project. The existing water conservation
and water management capability would be maintained.

* Paradise Run - Restores wetland values to the former riverine system in the
lower Kissimmee River Basin.

* Best Management Practices - Offer the greatest potential for water quality
improvement within both the lower Kissimmee River Basin and the Taylor
Creek-Nubbin Slough Basin.

The District Engineer’s recommendation for no Federal action was
subsequently supported through the Corps’ review and approval process,
including the Division Engineer (October 1985), the Board of Engineers for
Rivers and Harbors (June 1986), and the Chief of Engineers (July 1987). The
Chief’s Report is currently under review in the Office of the Assistant Secretary
of the Army (Civil Works). .
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SECTION 8

FORMULATION OF ALTERNATIVE PLANS:
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
RESTORATION STUDY

In response to the Governor’s Executive Order 83-178 and the Seven
Point Plan, the SFWMD undertook a series of activities designed to test and
evaluate the State’s preferred alternative of backfilling C-38. The SFWMD
work drew from data and findings of the first Corps’ feasibility study, and was
the next step in developing a recommended plan for restoration of the
Kissimmee River. The principal study efforts and milestones during this period
were:

* Demonstration Project (1984-1989),
* Model Study (1986-1989),
* Kissimmee River Restoration Symposium (1988),

* Restoration Report (1990).

8.1 DEMONSTRATION PROJECT

The SFWMD Kissimmee River Demonstration Project was designed and
implemented as a field experiment to assess the feasibility of the partial
backfill concept and provide greater insight into methodologies and
consequences of restoration of the Kissimmee River.

This initial restoration effort, costing approximately $1.4 million, was
referred to as the Phase I Demonstration Project. The project’s Phase II,
which would have consisted of installing four earth plugs in Pool B, was never
undertaken. The Phase I project, shown in Figure 16, included construction of
three steel sheet pile weirs, or dams, in Pool B, Each weir included center
notches to allow navigation through the pool. Weir placement was designed to
divert water into selected original river meanders and flood plain. This
diversion technique was used in conjunction with manipulation of the Pool B
water surface elevations in an effort to reproduce the natural water level
fluctuations on the flood plain.



OVERFLOW WEIR .

/N
3
(.),f :
FORT
KISSIMMEE _ 7
WEIR 3 ?

WEIR 2

® WATER LEVEL
RECORDERS

S$-65B

SFWMD'’s KISSIMMEE RIVER RESTORATION
PHASE I IiTMONSTRATION PROJECT

¥iGURE 1¢



The Demonstration Project also included construction of a two-barrel
slide gate structure in the tieback levee east of S-65A. This culvert was
designed to pass flows into the upper reaches of Pool B and thereby create a
flow-through marsh. An 8,000 foot berm was constructed along the east bank
of C-38 to prevent surface flows over flood plain lands from returning to C-38.

Following completion of construction, discharge tests were conducted in
January 1987 and February 1988 to simulate conditions that likely would occur
in a 10-year flood event. These high-discharge tests showed that restoration
of the Kissimmee would be compatible with flood protection. In addition, the
SFWMD, Florida Game and Freshwater Fish Commission, and Florida
Department of Environmental Regulation, monitored and evaluated
environmental effects of the Demonstration Project through 1989. Monitoring
results are contained in Environmental Responses to the Kissimmee River
Demonstration Project (SFWMD Technical Publication 91-02, March 1991), the
Proceedings of the Kissimmee River Restoration Symposium (SFWMD,
December 1990), and Kissimmee River Restoration Project: Post-Construction
Monitoring (Florida Department of Environmental Regulation April 1989).
These reports provide the following conclusions concernmg restoration of the
Kissimmee River and its envlronmental resources.

Plant community responses during the Demonstration Project showed that
restoration of wetland communities on the Kissimmee River flood .plain is
feasible. Monitoring data indicate that plant community composition on both
* drained and impounded flood plain responded to changes in hydrologic factors,
including water depths, inundation frequencies, and temporal inundation
patterns. In general, hydrologic changes produced by the Demonstration
Project led to expanded distributions of hydrophy’tlc species and decreased
frequencies of mesophytic and xerophytic species. Broadleaf marsh, wetland
shrub and wet prairie, the three domjinant plant communities on the natural
flood plain, redeveloped on some portlons of the Pool B flood pldin. In fact, the
willow community that was reestablished adjacent to the remnant river in the
" mid-section of the pool, and the broadleaf marsh that redeveloped in the
northern section of the pool, are the same plant communities that occurred in
these areas on the pre-channelization flood plain (Figures 17-20). These results
indicate that the wetland plant species of the Kissimmee River flood plain have
the reproductive potential, including a viable seed bank, to rapidly colonize and
expand their distribution into habitats with favorable hydrology. Wetland plant
communities were reestablished most successfully on sections of the
channelized flood plain where hydroperiods comparable to pre-channelization
records were restored.

The Demonstration Project also provided evidence of the feasibility of
restoring the full complement of wetland functions ot -values, including
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waterfowl and wading bird utilization. Species richness, diversity and density
of wading birds increased dramatically, and waterfowl diversity and density
were higher on the Pool B flood plain than any other section of the C-38
system (Toland, 1991). Both waterfowl and wading bird utilization were
highest in flood plain wetlands where the Demonstration Project led to
reestablishment of natural (pre-channelization) hydrologic characteristics.

Several integral components of the flood plain food web also showed positive
responses to reestablished hydrologic characteristics. Elevated water stages led
to higher densities of small forage fish in broadleaf marsh and indicated that
increased water depths is required to restore the productivity of this
component of the food web. Invertebrate sampling showed that colonization
of re-inundated flood plain was rapid; representative invertebrate community
structure typically was attained after about 40 days of inundation. Highest
densities of invertebrates were found in re-flooded areas that  were
hydraulically connected to other aguatic habitats, such as an adjacent marsh or
the river channel. In fact, monitoring data indicated that invertebrate densities
were higher in flood plain wetlands with overbank flow from the river, than in
habitats without flow.

Other monitoring data showed that the Demonstration Project began to
reestablish processes that could enhance river water quality, particularly during
high flow periods. Grab samples taken from the river channel during a high
discharge event revealed suspended solids concentrations as high as 41 mg/1,
with associated total phosphorus levels of 0.131 mg/l, while samples taken at
a location where water was draining back into the river from the flood plain
had suspended solids concentrations < 1.0 mg/1 and total phosphorus levels of
0.042 mg/l. Following this event, thick deposits of organic sediment were found
on portions of the flood plain that received overbank flow.

Results of Demonstration Project monitoring indicate that restoration of
ecological integrity of the river channel also is possible. Reintroduction of flow
and associated fluvial processes enhanced diversity and quality of degraded
river habitat by restoring natural substrate characteristics and channel
morphology. A predominantly sand substrate was restored through gradual
flushing and covering of organic deposits, without any detectable impacts on
water quality. The diversion of flow also improved the quality of river habitat
by leading to a more uniform vertical (surface to bottom) distribution of
dissolved oxygen, particularly during high discharge periods.

Effects of reintroduced flow on river habitat diversity and quality were
reflected by biological responses. The Florida Game and Fresh Water Fish
Commission found that density and uinmass of game fish species were higher
in river runs with reintroduced flow ihan in river channels without flow
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" (Wullschleger et al., 1990). Monitoring data also indicated that game fish
recruitment and production increased in response to a prolonged period of
elevated water stages that occurred during the Demonstration Project. Other
studies showed that reintroduced flow led to .reestablishment of benthic
invertebrate species composition with at least rudimentary characteristics of a
natural river invertebrate community, including a full complement of trophic
guilds. Both density and diversity of benthic invertebrates, particularly in
littoral habitats, were enhanced by reintroduced flow.

Although the Demonstration Project clearly evoked many positive
environmental responses, it did not restore the Kissimmee River channel or
flood plain. Because altered physical characteristics, particularly hydrologic
parameters, were not adequately reestablished, most structural and functional
aspects of ecosystem integrity were affected temporarily and only partially
restored. Inundation frequencies on approximately 70% of the Pool B flood
plain, for example, remained considerably lower than provided by pre-
channelization hydroperiods. As a result, "weedy" mesophytic and xerophytic
species persisted, and the spatial mosaic of wetland plant communities began
to reestablish on only a small portion of the flood plain.

The functional values of the flood plain also remained incomplete.
Inadequate inundation patterns and rapid stage recession rates limited wading
bird and waterfowl utilization and prevented establishment of a full
~ complement of aquatic invertebrate trophic guilds. There also was no evidence
of utilization of flood plain wetlands by large, river channel fish species. Water
levels did not get deep enough, or were not deep long enough, to accommodate
immigration of riverine fish species which historically used the Kissimmee
marshes as spawning, nursery and feeding habitat. Fish utilization of the Pool
B flood plain marshes alsoc may have been limited by chronic low dissolved
oxygen levels. Prior to channelization, fish immigration onto the flood plain
probably was tied to, perhaps stimulated by, annual wet season flooding, which
~ flushed deoxygenated water out of the marsh much like wet season pulses of

water rejuvenate the Sudd swamps of the African Nile (Howell et al., 1988).
Simple manipulations of water levels in the stagnant Pool B impoundment did
not reproduce the ecological functlonahty of flood pulses over what was once a
continuous flood plain landscape.

Similar conclusions are derived from river channel monitoring studies, which
pointed out several significant flaws with using weirs as a potential restoration
tool. During high flows, weir-caused flow diversions, combined with the
drainage capacity of the canal, produced a steep water surface gradient, and as
a result, unnaturally high velocities in adjacent river runs. Modelling studies
conducted during the Demonstration Project (see next section) showed that a
more extensive weir/canal system would resuly in erosive veioc.ties which
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would be 2-3 times higher than historic records of average pre-channelization
maximum velocities. Use of weirs to divert C-38 discharges also did not lead
to required improvements in dissolved oxygen regimes in adjacent river runs.
Either discharges were not high enough, and the length of discontinuous river
channel through which flow was diverted was not long enough, to allow
physical processes to aerate the extremely low dissolved oxygen water that was
diverted from the canal during summer and fall months.

Meaningful restoration of river biological communities was precluded by
these negative effects of Demonstration Project weirs on physical and chemical
characteristics. For example, any observed progress toward restoration of
natural river channel fish and benthic invertebrate communities was reversed
repeatedly by low dissolved oxygen conditions which consistently reappeared
during the summer and fall months. Recovery of fish communities also was
impacted by two major fish kills that resulted when dissolved oxygen was
depleted further by rapid drainage of water off the flood plain. Modeling
studies showed that rapid stage recession rates are a basic environmental flaw
of the weir/canal system. Also, although direct negative impacts of high
velocities were not detected, natural Kissimmee River fish and invertebrate -
species are not adapted to survive in high flow velocities. The reproductive
habits of most Kissimmee River game fish species, for example, make their eggs
or young highly susceptible to being washed out of nests by high flow velocities.

Current inflow regimes from the headwater lakes also limited restoration
in river channels adjacent to weirs. Typical pre-channelization base flow
discharges were generated only half as frequently during the Demonstration
Project, and extended no-flow periods exacerbated the low dissolved oxygen
problem durlng surimer and fall months. The Upper Basin regulation schedule
also resulted in a seasonal juxtaposition of high and low flow periods, which
disrupted or interfered with spawning by fish species. Highest discharges
occurred between January and April, the peak reproductive period of most
Kissimmee River game fish species.

In summary, the Demonstration Project clearly showed that restoration of
the ecological integrity of the Kissimmee River ecosystem can be accomplished,
but only if certain physical, chemical and hydrologic characteristics are
reestablished in the river and flood plain. The studies established that a
successful restoration plan must include measures that will restore the
following characteristics of the pre-channelization system which were altered
by the flood control project: inundation frequencies, spatial and temporal
patterns of inundation, stage recession rates, and water depths on the flood
plain, river channel velocities, dissolved oxygen regimes, and temporal discharge
characteristics and variability, hydraulic ¢-nnectivity between the river and
flood plain, and the continity of river ana fiind plain :abitat.
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8.2 MODEL STUDY

Kissimmee River sedimentation and river mechanics questions were
addressed by a three-year physical and mathematical modeling study by the
- University of California at Berkeley. The model drew from the Demonstration
Project, and helped in developing and evaluating an array of alternative
restoration plans. A major study finding was that soil backfill placed in C-38
can be stabilized to resist erosion by major flood flows. Other findings
. indicated that mass transport of sediment to Lake Okeechobee would not occur,
and that remnant canal sections can severely limit restoration efforts by
~ causing high velocities in original river channels, rapid recession of ﬂood plain
water levels, and inadequate flood plain inundation.

8.3 KISSIMMEE RIVER RESTORATION SYMPOSIUM

The State’s Kissimmee River environmental restoration goals and
objectives were formulated at the Kissimmee River Restoration Symposium
conducted by the SFWMD in October 1988. Over 150 participants gathered in
Orlando to consolidate knowledge developed since the early 1970’s, with a focus
on work conducted since 1983. The symposium emphasized that lost
Kissimmee River values were dependent upon complex environmental
attributes, including numerous physical, chemical and biological processes,
dynamics of intricate food webs, and an array of river and flood plain habitat
characteristics and interactions. The symposium’s ecological review panel
concurred with participating scientists that reestablishment of lost ecological
values would be achieved only with a holistic, ecosystem restoration
perspective.

As an outcome of the symposium, Kissimmee River restoration became
focused on the ecosystem and its emergent properties, rather than individual
or discrete biological components. Based upon these guidelines and the impacts
of channelization on the form and functioning of the Kissimmee River
ecosystem (i.e., habitat and hydrologic determinants of ecological integrity), the
primary restoration objective became to reestablish pre-channelization physical
form and hydrologic characteristics in as much of the river and flood plain
ecosystem as possible.

8.4 RESTORATION REPORT
Insights gained through the Demonstration Project, model study and

Restoration Symposium, as well as through numerous other investigations over
the previous twenty years, culminated in the formulation, evaluation and
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selection of a restoration plan by the SFWMD. These efforts were documented
in the Kissimmee River Restoration, Alternative Plan Evaluation and
Preliminary Design Report in June 1890, and are summarized in the following -
discussions of the SFWMD planning process.

8.4.1 Goal

As a result of the 1988 symposium, reestablishment of the ecological
integrity of the Kissimmee River ecosystem became the primary restoration
goal. The goal requires reestablishment of an ecosystem that is "capable of
supporting and maintaining a balanced, integrated, adaptive community of
organisms having a species composition, diversity, and functional organization
comparable to that of the natural habitat of the region” (Karr and Dudley, 1981).

To define how to achieve this goal, the SFWMD developed a plan
formulation rationale based on the ecosystem, in contrast to the more
traditional species and habitat-based rationale generally used by Federal
agencies. The SFWMD reasoned that natural ecosystems, like the historic
Kissimmee River, have a level of organization that transcends the optimal
requirements of its individual species components. The historic Kissimmee
River was not a biological utopia in which the optimal environmental
requirements of wading birds, waterfowl, fish and other discrete components
were constantly met. Even if it were desirable, it would not be possible to
create such a utopia because optimal requirements of individual species, and
even life history stages of the same species, are often conflicting. Therefore,
it-would be neither practical nor desirable to combine individual species
requirements with the intention of providing optimal conditions for a maximum -
number of species. or a select group of species. Such an approach would not be
successful in restoring an-ecosystem that resembles the historic Kissimmee
River with its recognized complement of environmental values, because no
criteria specifying individual species requirements, whether alone or in
combination, would reestablish the complex food webs, habitat heterogeneity,
and physical, chemical and biological processes and interactions that determined
the biological attributes of the natural system.

Moreover, due to temporal variations in environmental conditions, like
hydrology, and continuously occurring competitive shifts, species populations
and community structure of the historic Kissimmee River were not stable.
There were likely years, for example, when waterfowl utilization of the flood
plain was extensive, but largemouth bass recruitment may have been below
average. During other years, bass populations increased, while wading bird
feeding opportunities may have been limited. However, the essential structural
and functional characteristics of the ecosystem were stah!e. For example, while
temporal hydrologic variability led to constant shifts in the size an-: distribution
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of Individual patches of the distinct wetland habitat types that once dominated

the flood plain, conferred functional atiributes, such as the integrity of the

flood plain food web, remained intact and persisted through the most extreme
droughts and floods. Because stability and resilience are emergent properties
of ecosystems, and not characteristics of component species populations, these
features cannot be restored by simply summing or optimizing the requirements
of individual species. .

8.4.2 Determinants of Ecological integrity

Given this rationale for natural ecosystem restoration, the SFWMD
assembled a study team of biologists, chemists, hydrologists and ecologists to
.develop criteria that would guide its planning, design and evaluation processes.
The team included technical experts from the SFWMD, the Florida Game and
Fresh Water Fish Commission, the Florida Department of Environmental
Regulation, and the U.S. Fish and Wildlife Service. Initially, the team
recognized that ecological integrity of riverine systems like the Kissimmee
River is determined by five classes of variables (Karr et al., 1983):

* Energy source - Type, amount and particle size of allocthonous inputs,
primary production, and seasonal pattern of available energy.

* Water quallty Temperature turbidity, dissolved oxygen regimes,
nutrients, organic and inorganic chemicals (natural and synthetic), heavy
metals and toxic substances, pH.

* Habitat quality - Substrate type, water depth, current velocity,
availability of refuges and reproductive, nursery and feeding habn:ats
habitat diversity.

* Hydrologic (flow) regime - Water volume, temporal variebility of
discharge.

* Bictic interactions - Competition, predation, disease, parasitisfn.

These variables are determinants which interact with each other and
may show hierarchical relationships. For example, hydrologic regimes in the
historic Kissimmee River had a major influence on the other four determinants.
Although channelization degraded the river’s ecosystem through effects on all
five determinants, the most directly affected were hydrologic regimes and
habitat quality. Effects on energy inputs, water quality and biological
interactions occurred, but were primarily caused by altered hydrology. The
. physical elimination of 35 linear miles of river and 7,000 acres of flood plain
wetlands by the excavation of C-38 and deposition of excavated material were
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the most obvious effects on habitat quality. However, alteration of the
hydrologic regimes significantly affected the integrity of the remaining river
ecosystem. .

8.4.3 Guidelines and Objective

The study team proposed that, because hydrologic processes created and .
maintained the historic ecosystem, restoration of that system’s values could
best be achieved by returning control of the system to these natural hydrologic
processes. That is, given a chance, natural hydrologic processes will restore the
complex ecosystem attributes, and ensure the return and preservation of the
ecosystem’s environmental values. This concept was verified by the
Demonstration Project monitoring studies, which confirmed that biological
integrity could be restored through reestablishment of appropriate hydrologic
characteristics (Toth, 1991). However, restoration must involve
reestablishment of ecosystem form as well as function. The integrity of the
historic system, including its stability and resilience, would not be restored if
key structural characteristics, such as availability of refuges, continuity of river
and flood plain habitat, and interaction (connectivity) between the river channel
and flood plain, were not reestablished.

In addition, the study team recognized that ecosystem restoration could
be achieved only if the restored area is large enough to reestablish all
structural and functional aspects of the historic system. At a minimum, the
ecological integrity goal requires reestablishment of the mosaic of habitats
which supported the fish and wildlife species and associated food webs that
were present in.the pre-channelization ecosystem. While population densities
of some components, such as small macro-invertebrates like crayfish, can be
restored in habitat patches of an acre or less, reestablishment of populations
of other fauna, such as wading birds, requires restoration of multiple habitat
types over a much larger area. The dominant fish and wildlife habitat types
in the pre-channelization river and flood plain were open water associated with
the river channel, willow and buttonbush wetland shrub communities, cypress
and wetland hardwood forests, broadleaf marsh, maidencane and mixed species
wet prairie, and switchgrass, as displayed in Table 1 (U.S. Fish and Wildlife
Service, 1991). If the distribution and functionality of these habitats could be
restored, then the best basis for establishing the minimum area required to
reestablish the ecological integrity of the ecosystem_ is the area of pre-
channelization ecosystem over which a complete complement of these major
habitat patches were found. :

Remnants of all of these habitats remain in the channelized river and
flood plain, particularly in the lower portions of each pool, bt do not possess
the same structure and function, and consequently do not scuport e same
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" biological components, as they did historically. However, Demonstration
Project studies indicated that reestablishment of hydrology will not only restore
the functionality of remaining remnant habitats, but also will lead to
reestablishment of the pre-channelization mosaic of habitats throughout the
river and flood plain ecosystem, including drained and physically altered
sections. Based upon these results, the study team analyzed the historic flood
plain vegetation maps and determined that the minimum area needed to
reproduce the habitat diversity that was present in the historic ecosystem, and
hence reestablish the array of fish and wildlife species that were present in
that system, encompassed approximately 25 square miles of river and flood
plain. Although large patches of mixed species wet prairie, broadleaf marsh
and river channel habitat were found over a smaller area, the somewhat
restricted distributions of the.other unportant habitat types, as shown in the
Table 1, determined the required minimum area.

Based on these ecolog’ical guidelines and the determinants of ecological
integrity, the study team concluded that the primary restoration objective was
to reestablish pre-channelization hydrologic characteristics in as much of the
river and flood plain ecosystem as possible, including the 35 miles of river
channel and 7,000 acres of flood plain that were directly impacted by
construction of C-38 and disposal of excavated material.

8.4.4 Restoration Criteria

This objective was further defined through five criteria that collectively
measure hydrologic conditions that must be recreated in order to restore the
river’s pre-channelization ecological integrity. Evaluations of performance
relative to these criteria could be used to compare alternative restoration plans.
The development and use of hydrologic criteria for ecological evaluation was a
pioneering effort in blending these twg sciences. ' '

Due to secondary drainage, Upper Basin regulation, possible climatic
- change, and constraints within which restoration may be possible, complete
restoration of historic hydrology would not be feasible. However, pre-
channelization records upon-which the criteria were based indicate discharge
regimes regularly caused flooding beyond the flood plain. This "excess" water
may not be needed for Kissimmee River restoration because restoration efforts
and criteria focus on hydrologic characteristics within the flood plain boundary.
The hydrologic criteria developed by the study team and subsequently used by
the SFWMD to determine the most effective restoration plan were:

* Continuous flow with duration and variability characteristics comparable

to pre-channelization records - The most important features of this criterion
ave: (a) reestablishment of continuous flow from July-October, (b) highest
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annual discharges in September - November and lowest flows in Mar¢h - May,
and (c) a wide-range of stochastic discharge variability. These features should
maintain favorable dissolved oxygen regimes during summer and fall months,
provide non-disruptive flows for fish species during their spring reproductive
period, and restore temporal and spatial aspects of river channel habitat
heterogeneity. Table 9 illustrates the relationships between the discharge
characteristics criterion and the determinants of ecological integrity.

* Average tlow velocities between 0.8 - 1.8 feet per second when flows are
contained within channel banks - These velocities complement discharge
criteria by protecting river biota from excessive flows which could interfere
with important biological functions such as feeding and reproduction, and
provide flows that will lead to maximum habitat availability. The relationships
of the criterion velocities, slower water and faster water to ecological
determinants are shown in Table 10.

* A stage-discharge relationship that results in overbank flow along most
of the flood plain when discharges exceed 1,400 - 2,000 cubic feet per
second - This criterion reinforces velocity criteria and will reestablish
important physical, chemical and biological interactions between the river and
flood plain. Overbank and non-overbank flow effects on ecological determinants
are depicted in Table 11.

* Stage recession rates on the flood plain that typically do not exceed 1
foot per month - A slow stage recession is required to restore the diversity and
functional utility of flood plain wetlands, foster sustained river-to-flood plain
and flood plain-to-river interactions, and maintain river water quality. Slow
drainage is particularly important during biologically significant time periods,
such as wading bird nesting months. Rapid recession rates, such as rates that
drain most of the flood plain in less than a week, led to fish kills during
monitoring of the Demonstration Project in Pool B, and thus are not conducive
to ecosystem restoration. Table 12 shows relationships among ecological
determinants and recession conditions. :

* Stage hydrographs that result in flood plain inundation frequencies
comparable to pre-channelization hydroperiods, including seasonal and long-
term variability characteristics - Ecologically, the most important features of
stage criteria are water level fluctuations that lead to seasonal wet-dry cycles -
along the periphery of the flood plain, while the remainder (approximately 75
percent) of the flood plain is exposed to only intermittent drying periods that
vary in timing, duration and spatial extent. Hydroperiod effects on ecologmal
determinants are illustrated in Table 13.
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Interdependencies among the restoration criteria and the determinants of
ecological integrity are shown in- Table 14, which illustrates the complex
linkages that must be restored as a complete system to achieve successful
restoration. For some biological components, some criteria and guidelines may
" be more important than others. For example, appropriate flood plain
hydroperiods and slow stage recession rates are more important to wading birds
than velocities in the river channel. For other groups, some criteria are critical,
while others may be limiting. High river channel velocities could be
devastating to benthic invertebrate communities that form the base of river
food webs, but benthic invertebrates also depend on stage recession rates to
provide slow and continucus inputs of organic matter as fuel for their
- productivity.

However, for many biological components, such as game fish species, each
of the criteria and guidelines are of comparable importance, and failure to
achieve all will preclude their restoration. For example, if the wvelocity,
overbank flow, recession rate and hydroperiod criteria are met, but the current
Upper Basin regulation schedule is maintained, high spring flows will interfere
with game fish spawning. If the natural seasonal patterns of inflows are
reestablished, but high velocities are generated in the river channel, other
important life history functions of fish species will be affected. Kissimmee
River fish fauna, for example, are not adapted for feeding in rapid currents.
Game fish populations also will remain limited if flow characteristics are
restored but production of potential food resources on the flood plain is reduced
by inadequate inundation, or becomes inaccessible to river fish because the
connectivity between the river and flood plain is restricted by lack of overbank
flow, or blocked by berms or levees. Therefore, for game fish, as well as many
other species, piecemeal restoration in which some restoration criteria are
achieved in one segment of the system and others are met in another portion,
would be of little or no value. :

Moreover, because all biological components of the river and flood plain
ecosystem are interrelated in a complex food and energy web, the effects of
failure to meet one or more restoration criteria will reverberate throughout the
system. In fact, such failure could prevent the development of the key
interrelationships among biological components that form the basis of the
intrinsic buffering capacity of natural ecosystems, confer resilience and facilitate
persistence of a high diversity of species. Therefore, to reestablish the
ecological integrity of the Kissimmee River ecosystem, and thereby restore the
broad complement of fish and wildlife species that the ecosystem once
supported, requires that all restoration criteria are met simultaneously.
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TABLE 9

RELATIONSHIPS BETWEEN DISCHARGE CHARACTERISTICS :
RESTORATION CRITERION AND DETERMINANTS OF ECOLOGICAL INTEGRITY

Itzterminants of Ecological
Integrity

Restoration Criterion
Continuous Fiow, Historie
Seasonal Flaw Patterns and
Variability

Prolonged No Flow Periods

Reversed Seasonal Patterns

Reduced Discharge Variability

FOOD (ENERGY) BASE

Increased productivity, diversity
and incorporation of Nood

plain, riparian, and river
sources and inputs

Decreased flood plain and
riperian inputs, increased algal
inputs

Decreased incorporation of
ftood plain and riparian inputs

Decreased diversity of flood
plain and riparian inputs

WATER QUALITY Inerensed dissolved oxygen in Decreased dissolved oxygen in Decreased dissolved oxygen in Increased nutrient
river and (lood plain, decreased river river during critical time of concentrations in river
nutrient concentrations in river year
HABITAT QUALITY Increased wetlands, flood plain Decreased river habitat Decreased river habitat quality Decreased wetlands, MNood

and river habitat diversity and diversity and quality platn and river habitat
quality diversity

BIOTIC INTERACTIONS Increased species diversity and Dacreased species diversity and | Decreased fish species diversity | Decreased species diversity and
community complexity ﬂ_ community complexity ' community complexity

¥ T ,

Increased resilience, biological Decreased resilicnce, localized Deereased resilience of fish Decreased resilience, biological

ECOSYSTEM PROPERTIES

‘communities adapted to
withstand perturbatinns

population extinctions common
in river

communities

communities susceptible to
perturbations




TABLE 10

RELATIONSHIP BETWEEN FLOW VELOCITY RESTORATION CRITERION
AND DETERMINANTS OF ECOLOGICAL INTEGRITY

Determinants of Slow Water Restoration Criterion flow Fast Water
Ecological Integrity flow velocities less than velocities between 0.8 - 1.8 flow velocities greater than
0.8 ft/sec ft/sec 1.8 ft/sec

FOOD (ENERGY) BASE | Reduced processing & Efficient processing & Reduced processing &
incorperation of riparian, incorporation of flood plain, incorporation of flood plain,
flacd plain & littorai inputs = | riparian & littoral inputs riparian & littoral inputs
into food web; increased into food web ‘
exotic & algal inputs

WATER QUALITY Depressed DO with stratified | Increased DO with uniform Increased DO with uniform
distribution; nutrient inputs distribution; nutrient inputs distribution; nutrient inputs
processed & incorporated by processed & incorporated transported downstream:
exotics, algae & native plant | primarily by native littoral increased turbidity from
communities; increased .plant ecommunities; natural erosion -
turbidity during algal blooms | levels of turbidity

HABITAT QUALITY Increased coverage by Native littoral wetland Reduced littoral wetlands;
exotics; reduced coverage by communities; diverse reduced habitat diversity
native plants; reduced habitats & abundant refuges; | and refuge availabilitj';
habitat diversity & refuge predominantly sand predominantly shifting sand
availability; flocculent substrate substrate
organic substrate :

BIOTIC INTERACTION | Reduced species diversity & High species diversity; full Reduced species diversity &
number of guilds in trophic complement of guilds in number of guilds in trophic
structure traphic structure strueture

ECOSYSTEM Simple communities with Complex communities with Simple communities with
PROPERTIES low resilience high resilience low resilience
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TABLE 11

RELATIONSHIP BETWEEN OVERBANK FLOW RESTORATION
CRITERION AND DETERMINANTS OF ECOLOGICAL INTEGRITY

Determinants of Ecological
Integrity

Restoration Criterion overbank flow
along most of flood plain when discharges
exceed 1,400 - 2,000 cfs

No Overbank Flow

FOOD (ENERGY) BASE

Increased productivity & diversity of
flood plain sources & inputs; river, flood
plain & riparian contributions
incorporated into river food web

Limited productivity & diversity of flood
piein sources & inputs; some
contributions to river food web lost

WATER QUALITY

Increased DO in flood plain wetlands;
decreased nutrients and turbidity in river
channel flow

Low DO in flood plain wetlands; elevated
nutrients and turbidity in river channel
flow

HABITAT QUALITY

Increased wetlands, diversity of wetland
funetions, refuge availability, & river and
flood plain habitat diversity; river
channel habitat favorable for diverse
biological communities

Limited wetlands & diversity of wetland

functions; decreased refuge availability &

river and flocd plain habitat diversity;
river channel habitat favorable for only
limited species ‘

BIOTIC INTERACTIONS

Increased species diversity and
complexity of trophic structure

Low species diversity; incomplete
complement of trophic guilds

ECOSYSTEM PROPERTIES

Increased resilience; decreased probability
of populations extinctions

Decreased resilience; }ﬁgh probability of
at Jeast localized extinctions in river )
channel
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TABLE 12

RELATIONSHIP BETWEEN STAGE RECESSION RATES
RESTORATION CRITERION AND DETERMINANTS OF
ECOLOGICAL INTEGRITY

Determinants of
Ecological Integrity

Restoration Criterion Stage Recession Rate
of 1 Foot or Less Per Month

Fast Recession Stage Recession Rate
Greater Than 1 Foot Per Manth

FOOD (ENERGY)
BASE

Diverse river, flood plain and riparian
inputs efficiently processed and transferred
te all components of food web

Diversity of flood plain inputs reduced;
transfer of available food resources to
some food web components eliminated

WATER QUALITY

Efficient filtration of nutrient and
suspended solids fram river discharge &
tributary inflows; inflows from flood plain
to river oxygenated, with low oxygen
demnand

Large percentage of nutrient & suspended
solid loads transported downstream;
inflows from flood plain to river
deoxygenated, with high oxygen demand

HABITAT QUALITY

High wetland acreage, diversity &
functionality

Decreased wetland acreage, diversity &
functionality

BIOTIC High species diversity including complete Reduced species diversity in river and
INTERACTIONS river and flood plain food web flood plain; incomplete food web
ECOSYSTEM River and flood plain biological Reduced resilience due to repetitive
PROPERTIES communities buffered from hydrologic and hydrologic and water quality perturbations

water quality perturbations
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TABLE 13

RELATIONSHIP BETWEEN FLOOD PLAIN INUNDATION FREQUENCIES
RESTORATION CRITERION AND DETERMINANTS OF ECOLOGICAL
INTEGRITY

Determinants of
Ecological Integrity

Hydroperiod Too Short

Restoration Criterion
*Prelonged inundation of
inner 75% of floodplain
*Seasonal wet-dry cycles
along peripheral 25% of
floodplain
*Wide range of seasonal and
inter-annual variability

Hydroperiod Lacking
Normal Spatial or
Temporal Variahility

FOOD (ENERGY) BASE

Diversity & area over which
inputs occur reduced;
potential inputs
incompletely processed and
not incorporated in river or
flood plain food webs

Maintenance of diverse
inputs over entire flood
plain; efficient processing
and incorporation of all
inputs into river and flood
plain food webs

Diversity of inputs reduced;
potential inputs not
incorporated into river or
flood plain food webs

WATER QUALITY

Incomplete uptake & storage
of nutrients in river
discharge &

tributary flows

Efficient uptake and long-
term storage of nutrients
from river discharges and
tributary inflows

Efficient uptake and storage
of nutrients

HABITAT QUALITY

Decreased habitat diversity,
wetland acreage &
funetionality, & availability
of refuges

High habitat diversity and
wetland functionality over
entire flood plain; flood plain
habitats available as refuges
for diverse biological

Decreased habitat diversity,
wetland functionality and
avajlability of refuges

importance of biotic
interactions reduced

perturbations; population
and community dynamics
determined by complex biotic
and abiotic interactions

components

BIOTIC Decreased species diversity High species diversity with - Decrea.sed‘species diversity;
INTERACTIONS with incomplete complement | full complement of trophic "generally complete

of trophic guilds & guilds and interactions complement of trophic

interactions guilds but reduced

interactions

ECOSYSTEM Reduced resilience; species High resilience; species Reduced resilience;
PROPERTIES subject to local extinctions; highly buffered against population and community

dynarnics determined by
simple biotic and abiotic
relation-ships; species
susceptible to perturbations
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TABLE 14

RELATIONSHIPS BETWEEN SMD RESTORATION CRITERION AND
DETERMINANTS OF ECOLOGICAL INTEGRITY

DETERMINANTS OF CONTINUQUS AND FLOW VELOCITY OVERBANK FLOW STAGE RECESSION HYDROPERICDS
ECOLOGICAL VARIABLE FLOW . RATE
INTEGRITY
FOOD (ENERGY) BASE
River to flood plain Critical Some affect Critieal Important Impartant
contribution ' -
Riparian vegetation Important Critieal Important Critical Critical
river cootribution )
Fiood plain ta river Tmpaortant Critical Important Critieal Critical
contribution
In-stream primary Critical Critical Important Some sffect Some ailect
production
WATER QUALITY
Dissolved oxygen Critical Critical Tmportant Critiesl Some affect
Nutrients Important Impartant Critical Critieal 1mportant
Turbidity Important Criticsl Critical Critical Some affect
HABITAT QUALITY
HEP habitat unils Critical Critical Important - Critical Critica}
Wetlands Important Some affect Critical Critieal Critical
Gverland flood plain Criticel No affect Critjcal Critical Critical
flow
Winter water Important No affect Important Critical Critical
Refuge avajlability Important Critical Critical . Critical Critical
Riverine habitat Critical Critical Critical Important Important
diversity
Substrate Critical Critical Important Important Some affect
Al

Velocity Critizal Critical Critical Some affect Some affect
BICTIC INTERACTIONS
Species diversity Critical ' Critical Important Critical Critical
Trophic Szructure Critieal Critical Critical Critical Critical
ECOSYSTEM PROPERTIES :

“ Resilience Critical Critical Critical  ~ Critical’ Critical
Population/ Critical Importaast Importast Impartant Critical
tommunity dynamics
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8.4.5 Constraints

While the goal of the SFWMD was ecosystem restoration, two planning -
constraints also were considered in plan formulation: retention of flood control
capabilities and maintenance of navigation. Significant changes to either of
these authorized purposes of the Corps’ Kissimmee Raver project would require
Congressmnal approval.

All restoration plans were required to maintain flood protection provided
by the existing flood control project. Any modification to C-38 and its
structures would reduce flood conveyance capacity, and therefore would require
implementation of additional measures to satisfy this constraint. Two factors
were considered in relation to this constraint.

First, flood plain to be acquired for ecosystem restoration can also be
used for flood conveyance. This would result in substitution of nonstructural
flood control for the existing structural control provided by C-38 and its
structures, and would be consistent with the authorized project flood control
purpose. Some alternative plans may not induce flooding beyond the
restoration acquisition boundary, while other plans could produce this effect.
In these plans, additional flooding rights, such as flowage easements, would be
necessary.

Second, as determined during the previous Corps study, it is necessary
to maintain adequate discharge capacity from the Upper Basin. Different
alternative plans may produce different backwater effects on the outlet of the
Upper Basin. Alternative plans need to provide adequate outlet channel.
capacity from the Upper Basin by leaving a portion of the canal intact or
providing additional structural capacity at the Upper Basin outlet.

With regard to navigation, the existing project permits all-year navigation
regardless of water level conditions, but travel is limited to daylight hours due
to the lock operators’ schedule. Under different restoration options, navigation
might be limited by water levels but would not be hmlted fo spec1ﬁc dayhght
hours.

8.5 ALTERNATIVE PLANS

Results of the Demonstration Project were used to formulate an array
of alternative restoration plans. The primary concept of these plans was to
block, or "de-channelize”, C-38 and redirect flow through bends of the original
river and over the river flood plain. Opportunities to restore bends adjacent to
Pool A were limited because dechannelization in that area would interfere with
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maintenance of the Upper Basin outlet capacity for flood control. Similarly,
dechannelization in the lower end of Pool E would not be possible due to the
need to preserve flood water collection capacity at the downstream end of C-38.

Remaining old river bends total about 68 of the original 103 miles.
Abandoned river bends vary in length, size and degree to which they are
separated from C-38. Some river bends would not be suitable for flow
restoration due to erosion, stability and other hydraulic concerns. Generally,
SFWMD targeted ten major river bends, between the middle reaches of Pools
B and E, for formulation of restoration opportunities. Methods considered for
redirecting flows were essentially the same as those that had been considered
in the earlier Corps’ study: weirs, plugs, and backfilling. The degree of
restoration of natural river flow and flood plain inundation that could be
achieved would vary significantly among these methods.

In developing alternatives, several project features were needed
regardless of the plan and were therefore common among all plans. These
common features were: '

* Retaining C-38 through Pool A and part of Pool B, as well as possibly
providing additional outlet capacity at S-65, to maintain adequate -discharge
capacity for the Upper Basin.

* Constructing a bypass spillway at S-65 to provide flowsthat reproduce pre-
project flow characteristics from Lake Kissimmee. The manual control spillway
would have a crest length of 300 feet. A downstream channel Wlth a scour
protected stilling basin would prov1de flows into C-38.

* Degrading the tieback levee at S-65A to an elevatlon of approximately 48
feet. At this elevation, flood waters would overtop the levee and continue
downstream as sheetflow. This would provide more conveyance at this location,
which would help offset the loss in flood conveyance caused by high tailwater
conditions at S-65A. Erosion protection would be placed on the modified levee.

* Maintaining a short stretch of C-38 under two bridges that cross the canal
in Pool D: the U.S. 98 highway bridge and the CSX Transportation Railroad
bridge. Openings would be included in these structures’ causeways to improve
flow past them.

* Modifying S-65E to allow higher headwater stages, which would induce
backwater effects on the outlet of the lower end of the restored river channel.
All plans kept C-38 intact from S-65E to approximately one mile upstream of

State Road 70. This section of C-38 would provide the necessary collection
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capacity to control flood waters from the restored flood plain and return it to
channelized flow for discharge into Lake Okeechobee,

Using information developed during the first Corps study and the
Demonstration Project, and analytical capabilities of the study’s hydraulic
model, the SFWMD developed four alternative restoration plans: weirs,
plugging, limited backfilling of C-38 (called Level I Backfilling), and more
extensive backfilling (called Level II Backfilling).

8.5.1 Weir Plan

As a result of the Phase I Demonstration Project, the SFWMD
determined that weirs warranted further evaluation. Therefore, the Weir Plan
was developed based on using structures similar to those used in the Phase I
Demonstration Project. As in that project, weirs would be placed across the
canal adjacent to abandoned river bends.

The Weir Plan would include ten fixed weirs, as shown on Figure 21 with
heights set at optimum elevations to divert flow into adjacent river bends.
Erosion protection would be provided at the ends of each weir. The primary
difference between weirs included in this plan and those built for the
Demonstration Project would be that no navigation notch would be included in
the plan weirs. Notches were eliminated because during low flows of less than
1,000 cubic feet per second, which currently occur more than 50 percent of the
time (Obeysekera and Loftin, 1990}, the navigation notches allowed virtually
all flow to pass through the canal and bypass adjacent river bends (Loftin et al.,
1990). Another difference from the Demonstration Project was based on model
tests which indicated that a single weir would be more efficient if placed near
the downstream canal-river bend junction. Therefore, weirs would be placed
just upstream of where river bends return flow back to C-38. Figure 21 also
shows a conceptual river reach for the Weir Plan.. Pool stages would be
fluctuated in accordance with the schedules shown in Figure 14. '

ks As a result of canal alignment and the placement of dredged material,
several original river channel segments are discontinuous and are connected
only by the canal. In these places, the original river channel alignment
coincided with canal alignment or material placement, and the original river
channel was physically eliminated. At these locations, the canal would remain
intact as a link between river bends.

Each S-85 spillway and boat lock structure would remain intact. The
tieback levees at each of these locations also would remain intact, but would be
partially degraded at S-65A, S-65B, S-65C and S-65D to allow overflow during
flood events. Degraded tieback levees would continue to provide grade control

114



- along the waterway. The canal would remain intact upstream and downstream
of each boat lock in ordeér to maintain navigation between pools.

At S-65B, S-65C, and S-65D, the old river channel parallels the canal
alignment. Small culverts (also called auxiliary structures) are located where
the original river channel passes across the tieback levee alignment. These
structures would be enlarged to provide a flow capacity commensurate with the
bank-full capacity of the old river channel at their respective points along the
river.

Of ten weir designs considered, two types were found most suited for the
project: fixed weir and gated weir. The crest of a fixed weir would be set at a
specific level such that minimum flows would be diverted through the old river
channel, and flood flows would overtop the crest. The crest of a gated weir
could be set higher so that minimum flow diversion could be greater. During
extreme floods, the gates would be opened to provide flood conveyance.
Although more costly, a gated weir would provide greater operational flexibility.

8.5.2 Plugging Plan

The Plugging Plan is very similar to the Weir Plan. The primary
difference is that the canal would be blocked with material originally dredged
during construction of the flood control project instead of steel or concrete.
Ten plugs would be built in the same locations as the ten weirs as shown on
- Figure 22, which also shows a conceptual depiction of the Plugging Plan within
a river reach. '

A minimum length plug would have a 50 foot longitudinal crest and a 450
foot base. The crest and downstream face of the plug would be protected from
scour by riprap (Shen et al, 1990). Other features of the plan would be-
virtually the same as the Weir Plan. "The design and operational flexibility of
this plan would be more limited than the Weir Plan because the crest elevation
- of the plug and hydraulic conveyance across the top of the plug would be less
controllable than that of a weir. Pool stage fluctuation upstream of each water
control structure also would be a component of the Plugging Plan; see Figure
14. '

8.5.3 Level I Backfilling Plan

The Level I Backfilling Plan would include backfilling ten segments of
C-38, retaining S-65B, S-65C, and S-65D, partially degrading tieback levees, and
constructing auxiliary structure improvements. Figure 23 shows the locations
of backfilled canal sections and partial backfilling for a conceptual river reach.
Features of the Weir and Plugging Plans, includirg pool stage fluctuation (see
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Figure 14), would be incorporated in this plan, except that instead of simply
blocking the canal at key locations adjacent to abandoned river bends, the
entire segment of canal adjacent to nine river bends would be filled. As in the
previous two plans, segments of the canal would remain intact to provide
linkages between abandoned river bends, and to and from the boat locks at S-65
structures.

8.5.4 Level Il Backfilling Plan

In the Level II Backfilling Plan, the links between river bends and canal
links to the boat locks also would be filled as shown conceptually in Figure 24.
The result would be one continuous backfilled section from the middle reaches
of Pool B to middle reaches of Pool E as shown in Figure 24. The linear extent
of this filled section would be approximately 25 to 30 miles, most of the central
reach of the river. _

The spillways, boat locks, auxiliary structures and tieback levees at S-
65B, S-65C, and S-65D would be demolished. Structural debris would be
removed, and the remaining sites would be graded to natural ground levels.

Where the original river channel had been eliminated by excavation of
the canal or by the placement of material removed during project construction,
a new channel would be excavated. The channel would be dug through the
existing flood plain to reproduce the original river meanders and associated
gradient, and cross-section. These newly created river sections would provide
links between restored river sections. The new channel would be excavated by
floating dredge prior to canal backfilling.

8.6 EVALUATION OF ALTERNATIVE PLANS

The SFWMD used numerous physical and mathematical models to
extensively evaluate, refine, and reevaluate the hydrologic and hydraulic
performance of the four alternatives. Based on these analyses, effects on
ecosystem restoration, flood control and navigation were determined. Project
costs also were estimated. The following is a summary of the evaluation of
these plans, which is given in more detail in the SFWMD Restoration Report.
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' 8.6.1 Weir Plan

Fixed crest weirs would restore flow through approximately 36 miles of
disjunct river channel (with implementation of the Headwaters Revitalization
component). This flow diversion, however, would result in flow velocities
higher than those that existed in the historic condition. Modelling results
indicate scour holes would develop downstream from the weirs, and would
require bed protection. Weir induced flow diversion would flood 43,700 acres
under standard project flood discharge conditions.

Stage recession rates were determined to be excessive to accomplish the
restoration objective, particularly within the upper half of each pool. Recession
rates would vary with location and pool stages. Simulated rates were evaluated
at a mid-Pool B location adjacent to Fort Kissimmee using the October 1979
extreme discharge event, when regulatory flood control releases from Lake
Kissimmee approached 8,000 cubic feet per second, and subsequently were
lowered to about 2,000 cubic feet per second. Under the Weir Plan during this
event, the peripheral 20 percent of the flood plain at Fort Kissimmee, between
elevations ‘43 feet and 45 feet, would have drained in one day, but the
remainder of the flood plain would have drained slowly. Slow recession on 80
percent of the flood plain at this location would be due to high pool stages
maintained by downstream control during this event. If the Weir Plan were
implemented, complex water management schemes, based upon available water
. supplies in the Upper Basin and projected forecasts of future inflows, could be
developed to moderate recession rates in the lower 50 percent of each pool.
However, rates in the upper 50 percent of each pool would remam largely
uncontrollable

Like recession rates, flood plain inundation characteristics in the lower
50 percent of each pool would be determined by pool stage fluctuations. To
evaluate flood plain inundation in the upper 50 percent of each pool, inundation
~ frequencies were simulated for the flood plain adjacent to Fort Kissimmee,
where 58 percent of the flood plain is higher than the high stage of the
fluctuation schedulé. Based upon simulated inflows from 1970 - 1987, 44-54
percent of the flood plain adjacent to Fort Kissimmee would be inundated 50
percent of the time at the end of the wet season (September - November), but
no more than 62 percent of the flood plain would be inundated greater than 10
percent of the time. Moreover, 90 percent of the time, at least 56 percent of
the flood plain, including all peripheral habitat, would be dry throughout the
year.

Although restored flow would reestablish hydrodynamic processes which

could lead to improved channel morphology and habitat diversity in 36 disjunct
miles of river, high velocities genercied by this plan would provide unstable
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river habitat. This instability, along with direct effects of high velocities, would
prevent reestablishment of natural biological communities. Most Kissimmee
River fish and invertebrate species, for example, are not adapted for living in
high flow velocities. Game fish species will migrate away from areas with
velocities greater than two feet per second (Florida Game and Freshwater Fish
Commission, 1957) and have reproductive habits that make eggs and young
susceptible to high flows.

Due to the influence of canal segments that would remain upstream and
downstream of river channels with restored flow, dissclved oxygen regimes
probably would not improve in these short sections of river adjacent to weirs,
particularly during summer months. Water quality monitoring during the
Demonstration Project showed that dissolved oxygen levels in river runs
adjacent to weirs would be determined primarily by dissolved oxygen
concentrations of diverted water from remaining segments of C-38. Diversion .
of C-38 discharges did not lead to consistent immprovements in summer dissolved
oxygen concentrations in river runs adjacent to weirs because discharges
generally were not high enough, or the length of river through which flow was
diverted was not long enough, to allow physical processes to aerate water that .
was diverted from the canal. Monitoring data indicate that dissolved oxygen
concentrations in these canal sections, and thus, in river runs adjacent to weirs,
would be extremely low (less than 3.0 milligrams per liter) during summer
months (Rutter et al., 1989).

Although overbank flows would restore some of the important historic’
river-flood plain interactions, particularly in the lower portion of each pool,
rapid stage recession rates following discharge events would prevent full
development of river-flood plain interactions, and preclude reestablishment of
functional flood plain wetlands in the upper 50 percent of each pool. With
recession rates comparable to the simulated 1979 discharge event, peripheral
flood plain habitats would have little, if any, functional ecological value,
particularly for wading birds and waterfowl. At the upper end of each pool,
recession rates would drain the entire flood plain in a day or two, and could
lead to frequent and extensive fish kills in both the canal and river. By shifting
competitive pressures in favor of tolerant species such as gar and bowfin,
frequent fish kills could lead to a long-term decline or degradation of game fish
resources.

Pool stage fluctuation could rejuvenate existing wetlands in the lower -
half of each pool, but inundation frequencies generated by the Weir Plan would
be inadequate to restore the diversity and functional values of flood plain
habitats in the upper 50 percent of each pool. Only about 3000 acres of new
wetlands would be reestablished by this plan.
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More details on environmental consequences of failure of the Weir Plan
to meet the flow velocity, stage recession rate and flood plain inundation
frequency criteria are summarized in Tables 10, 12 and 13. The key conclusion
that can be drawn from these tables, hydrologic modelling, and results of
~ Demonstration Project monitoring studies is that the Weir Plan will not restore
the ecological integrity of the Kissimmee River ecosystem. It will reestablish
only some of the lost wetland values on approximately 17,000 acres of flood
plain, and will not lead to restoration of fish and wildlife resources in the river
channel. In fact, effects of high river channel velocities and rapid stage
recession rates would be expected to lead to further degradation of the river’s
~ fisheries resources.

- Navigation would be through C-38 and the original river course; the locks
would be maintained for travel between pools. Navigation would not be limited
by low flow conditions and therefore would be available continuously, but inter-
pool navigation would be limited to the locks’ daylight hours of operation.

Total first cost of the Weir Plan would be $100.4 million at 1990 price
levels ($103.1 million at July 1991 price levels).

A gated Weir Plan would provide increased flexibility during flood events.
However, proper operation would be critical to the performance of the entire
system during major floods. Flood damage reduction associated with the
existing project would be retained with implementation of the fixed or gated
Weir Plan. Other effects of a gated Weir Plan would be similar to those of the
fixed Weir Plan. First costs for the gated weir would be $137.8 million at 1990
price levels ($144.0 million at July 1991 price levels). Because of higher
financial costs and relatively little gain over use of a ﬁxed crest weir, a gated
Weir Plan was not considered further.

8.6.2 Plugging Plan

Hydrologic effects of the Plugging Plan would be essentially the same as
those of the Weir Plan. Flows would be diverted into the old rivér oxbows,
although velocities would exceed those found in historic river channels. The
design and operational flexibility of this plan would be more limited than the
Weir Plan because the crest elevation of the plug and the hydraulic conveyance
over the top of the plug would be less controllable than that of a weir. The
ecological, flood damage reduction, and navigation effects also would be -
essentially the same as those of the Weir Plan.

The first cost of the Plugging Plan would be .$145 million at 1990 prlce
levels ($151.5 million at July 1991 price levels).
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8.6.3 Level | Backfilling Pian

As in the Weir Plan, the Level I Backfilling Plan would result in erosive -
river channel velocities greater than three feet per second during high
discharge periods (Shen et al., 1990). When discharges range from 700 - 2,400
cubic feet per second, model results indicated that 40 percent of the river
channel with restored flow would have average velocities greater than 1.8 feet
per second, and only 23 percent of the river channel adjacent to backfilled canal
would have velocities comparable to the historic river (between 0.8 - 1.8 feet
per second). Sixty-three percent of the flood plain adjacent to backfilled canal
would have overbank flow when discharges exceed 1,400 cubic feet per second
(Shen et al., 1990).

Simulated recession rates for the Level I Backfilling Plan indicated that
the peripheral 21 percent of the flood plain at Fort Kissimmee would have
drained over a period of 35 days following the October 1979 discharge event.
However, this slow recession rate followed an initial 2 1/2 foot decline which
rapidly drained inundated areas outside the flood plain. Because this event
occurred at the high point of the pool stage fluctuation schedule, slow recession
on the flood plain was facilitated by maintenance of a downstream pool stage
that kept 42 percent of the flood plain inundated following the event. If this
discharge event would have occurred in, for example, July when the
downstream pool stage was 2 feet lower, the initial rate of recession would have
drained a larger proportion, if not all, of the flood plain rapidly. Because flood
plain elevations at the upper end of each pool exceed the maximum stage of the
fluctuation schedule, recession rates at these locations typically would drain the
entire flood plain within a few days after a discharge event.

Pool stage fluctuation would inundate most of the lower half of each
pool, but substantial flood plain inundation would occur in the upper 50 percent
of pools only during October and November. During these months, pool stage
fluctuation would inundate 42 percent of the flood plain adjacent to Fort
Kissimmee 90 percent of the time. However, from this location to the upper
end of the pool, no more than 63 percent of the flood plain would be inundated
greater than 10 percent of the time, and at least 58 percent of the flood plain
would be dry 90 percent of the time during any year.,

The combination of backfill and headwaters restoration would restore
flow through 36 disjunct miles of river channel. Restored flows would
reestablish hydrodynamic processes which could lead to improved habitat
diversity in river runs adjacent to backfilled canal. However, as with the Weir
Plan, high velocities generated by this plan would provide unstable river
channel habitat, would preclude resstablishment - of natural biological
communities, ana «u11ld have adverse effe~ix on river hiota.
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As with the Weir Plan, dissolved oxygen regimes in river runs with
restored flow would be determined primarily by dissolved oxygen
concentrations of diverted water from remaining segments of C-38. During
summer months, dissolved oxygen levels in the river would be too low to
reestablish biotic integrity.

Although reestablishment of the historic stage-discharge relationship and
overbank flow would reestablish some of the important ecological interactions
between the river and flood plain, rapid stage recession rates following
discharge events would prevent full development of river-flood plain
interactions, and preclude reestablishment of functional flood plain wetlands in
the upper 50 percent of each pool. Rapid stage recession rates also could lead
‘to repetitive fish kills, which would result in further degradation of the river’s
fishery resources. Rapid stage recession rates caused two fish kills during the
Demonstration Project by depleting dissolved oxygen in both the river and
canal.

- Pool stage fluctuation would result in some rejuvenation of existing
wetlands in the lower half of each pool, but inundation frequencies generated
by the Level I Backfilling Plan would be inadequate to restore the diversity and
functional values of flood plain habitats in the upper 50 percent of each pool.
Only about 3000 acres of new wetlands would be reestablished by this plan.

More details on environmental consequences of failure of the Level 1
Backfilling Plan to meet the flow velocity, stage recession rate and flood plain
inundation frequency criteria are sumnmarized in Tables 10, 12 and 13. The key
conclusion that can be drawn from these tables, hydrologic modelling, and
results of Demonstration Project monitoring studies is that the Level 1
Backfilling Plan will not restore the ecological integrity of the Kissimmee River
ecosystem. It will reestablish only some of the lost wetland values on
approximately 17,000 acres of flood plain, and will not lead to restoration of fish
and wildlife resources in the river channel., In fact, effects of high river channel
velocities and rapid stage recession rates would be expected to lead to further
degradation of the river’s fisheries resources.

As with the other plans, this plan retains existing flood damage reduction
afforded by existing project works. This plan also restores flows through
former river oxbows and diverts navigation from portions of C-38 into these
river bends. The 3-foot navigation project could be maintained in the river
meanders with implementation of headwater restoration. Current lock usage
would be continued. Navigation would be maintained through grade control by
S-65B, S-65C, and S-65D.
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The first cost of the Level I Backfilling Plan would be $241.9 million at
1990 price levels ($252.8 million at July 1991 price levels). :

8.6.4 Level Il Backfilling Plan

The Level II Backfilling Plan, in combination with Headwaters
Revitalization, would provide flow and seasonal discharge characteristics in 56
continuous miles of river channel. Moreover, because Lower Basin tributary
inflows would attenuate slowly in the Level II Backfilling Plan (in contrast to
the other plans), Lake Kissimmee discharges would be augmented for
prolonged periods by local inflows along the river. These supplemental inflows
would be beneficial, particularly during periods when dlscharges from Lake
Kissimmee are low, below 500 cubic feet per second.

Modelling studies (Shen et al., 1990) indicated that 48 percent of the
river channel in the backfilled section would have average velocities between
0.8 and 1.8 feet per second when discharges range between 700 - 2,400 cubic
feet per second, and 95 percent of the river would have average velocitiés less
than 1.8 feet per second when discharges are less than 2,400 cubic feet per
second; see Table 15. These studies also indicate that 64 percent of the flood
plain in the backfilled section would have overbank flow when discharges
exceed 1400 cubic feet per second (Shen et al., 1990), which is the estimated
discharge when overbank flow historically occurred along most of the flood
plain.

Simulated stage recession rates for the Level II Backfilling Plan were

evaluated at the upper end of Pool C, as well as adjacent to Fort Kissimmee,
upstream of the backfilled canal section. Stages simulating the October 1979
event indicate that, following inundation of the entire flood plain, the
peripheral 16-21 percent of the flood plain at Fort Kissimmee and upper end
of Pool C would have dried over a period of 34-37 days; see Figure 25.
- Inundation frequencies, as shown in Table 16 were based upon Fort
Kissimmee stage data derived from simulated Lake Kissimmee discharges and
downstream tributary inflows from 1970 -1987. Because Upper Basin average
annual inflows during these years were 40 percent lower than the historic
period of record, generated inundation frequencies, should, at best, reflect flood
plain inundation characteristics during drier years of the historic period of
record. The data indicate that these reduced inflows would inundate 75
percent of the flood plain 55-72 percent-of the time during wet season months;
see Figure 26. In fact, 95 percent of the flood plain, including important
peripheral flood plain habitat, would be inundated at least 20 percent of the
time during February and April through Octcber. ‘
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| TABLE 15 | - |
Simulated river channel velocities for alternative restoration plans (Shen et al,,
1990). Data show average percentages of river channels with restored flow that

would have given velocities when discharge ranges from 700-2400 cfs.

VELOCITY ALTERNATIVE PLANS
(FT/SEC)
FIXED WEIR LEVEL I LEVEL II

BACKFILLING | BACKFILLING
<0.8 15 37 47
0.8-18 43 23 48
>1.8 42 40 5

TABLE 16

Flood plain inundation frequencies for the Level II Backfilling Plan. Data show
- percentages of simulated period (1970-87) that given percentages of flood plain
adjacent Fort Kissimmee would be inundated.

AREA INUNDATED (PERCENT OF FLOOD PLAIN)

MONTH _

99 95 75 40 15 1
Janvary 3 14 28 30 64 98
February 4 18 40 40 46 98
March 1 3 8 9 46 - 97
April 5 23 47 48 65 98
May 4 21 47 56 | 70 | 98
June 4 .22 62 66 78 98
July 4 21 55 . 85 87 99
August 5 27 59 . 69 82 29
September 7 33 72 78 | o3 100
October 7 32 65 69 98 100
November 2 10 18 - 20 83 100
December 1 4 8 8 ‘ -62 10
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The combination of backfill and headwaters restoration would restore
flow through 56 continuous miles of river, including 9 miles of river channel
which were lost by excavation of C-38 and placement of dredged material. .
Through physical aeration and mixing, maintenance of continuous flows should
provide favorable dissolved oxygen regimes through most of the river channel
in the backfilled section of the system. Dissolved oxygen studies during the
Demonstration Project indicate that impacts of diverted "canal water” on river
dissolved oxygen regimes would dissipate in long sections of river with
continuous flow supplemented by flood plain and tributary inflows. Although
simulated Lake Kissimmee discharges did not replicate the wide range of
historic discharge variability, Lower Basin tributary inflows and a return of
normal rainfall inputs would be expected to reestablish spatial and temporal
‘aspects of habitat heterogeneity in the river channel.

The Level II Backfilling Plan would provide river velocities that would
improve river channel habitat, and be conducive to important biological
functions like fish feeding and reproduction. Reestablishment of the historic
stage-discharge relationship - overbank flow - would restore physical, chemical
and biological interactions between the river and flood plain. Stage recession
rates would be slow and would restore the functional values of peripheral flood
plain habitat.

Even with 40 percent less inflow, simulated inundation characteristics
for this plan appear to be adequate to reestablish the structural and functional
characteristics of at least 24,000 acres of flood plain wetlands along a 25-mile
long section of the valley. This includes 3,000 acres of flood plain which were
destroyed by excavation of the canal and placement of dredged material. A
return of historic climatic conditions would increase inundation frequencies
throughout the flood plain, and lead to increased functional values and use of
peripheral flood plain habitats.

In the Level II Backfilling Plan, the navigation route between the middle
reaches of Pools B and E would revert to the original river channel, and in
some locations, to newly excavated river channels connecting existing river
channels. Except for natural grade control, there would be no control for
approximately 56 miles of river channel. With removal of the locks, navigation
would not be constrained by lock schedules and would be possible 24 hours a
day. However, during extremely dry periods, the depth of clearance may be
reduced due to low water conditions. Model results determined a threshold
flow of 150 cubic feet per second would maintain the authorized 3 foot depth
91 percent of the time, except at four locations within pools C and D which
provide natural grade control. Flows below 150 cubic feet per second would
adversely impact river navigation, but would occur only during extremely dry
years. ' .
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The first cost of the Level II Backfilling Plan would be $291.6 million at
1990 price levels ($304.7 million at July 1991 price levels).

For the final report, the SFWMD added several features to the Level II
Backfilling Plan cost estimate: canal shallowing in the outlet channel (Pool A
and upper Pool B), upland detention and backfilling channelized flood plain
portions in the Lower Basin tributaries, and channel enlargement for the Lake
Istokpoga Canal. These features increased the first cost of the Level II
Backfilling Plan to $343.5 million at 1990 price levels ($359.0 miillion at July
1991 price levels).

8.7 FINDINGS AND RECOMMENDATIONS

_ The restoration report culminated in findings and a recommendation for
action. All plans could maintain flood control and navigation if some
combination of structural modifications, land acquisition and operational
changes were incorporated. With regard to the five hydrologic restoration.
“criteria which define the conditions necessary to restore ecosystem integrity,
the SFWMD studies showed that all four plans performed similarly and
generally acceptable in restoring discharge characteristics and overbank flows.
However, only the Level II Backfilling Plan would restore acceptable flow
velocities, stage recession rates and flood plain inundation frequencies. Table
17 summarizes the performance of the alternatives relative to the restoration
criteria. Based on these levels of hydrological performance and Demonstration
Project results, ecological restoration findings were:

* Ecological monitoring studies support the goal, objective, and criteria used
in formulating and evaluating Kissimmee River restoration alternatives.

* Results from monitoring the Phase I Demonstration Project confirm that
ecological integrity - the goal of Kissimmee River restoration - can be achieved
only with a holistic approach which succeeds in restoring both the form and
function of the historic ecosystem. This requires reestablishment of historic
hydrologic characteristics on both the river and flood plain, including river
channel and flood plain habitat that was destroyed. '

* Integration of monitoring results with hydrologic mbdelling established that
restoration of the Kissimmee River ecosystem can be accomplished only
through backfilling a long, continuous reach of C-38.

* Evaluation of alternative plans led to the determination that adverse

~environmental effects would occur during certain flow conditions (as found in
the field studies with notched weirs) unless much of the longitudinal length of
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ALTERNATIVE RESTORATION PLANS

TABLE 17 |
CRITERIA-RELATED PERFORMANCE SUMMARY FOR

ALTERNATIVE PLANS

reestablished

reestablished

CRITERIA WEIRS AND LEVEL ] BACKFILLING LEVEL I
PLUGGING PLAN BACKFILLING
T)ischarge Continuous flow and Continuous flow and Continuous flow and
Characteristics seasonal patterns seasonal patterns seasonal patterns

reestablished

Flow Velocities

Greater than pre-
channelization maximum
along 42% of river
channel with restored
flow

Greater than pre-
channelization maximum
along 40% of river
channel with restored
flow

Less than 1.8 ft/sec
along 95% of river
channel with restored
flow

Overbank Flow
Threshold

Overbank flow at pre-
channelization threshold
along 62% of the flood
plain adjacent weirs

Overbank flow at pre-
channelization threshold
along 63% of the flood
plain adjacent backfilled
canal

Overbank flow at pre-

channelization threshold
along 64% of the flood
plain adjacent backfilled
canal

Stage Recession Rates

Potentially very rapid,
particularly in upper 50%
of each pool

Potentially very rapid,
particularly in upper 50%.
of each pool

Slow, rarely greater than
1 ft/month

Flood plain Inundatmn
Frequencies

Sigmificantly less than
pre-channelization on at
least 50% of flood plain

Significantly less than
pre-channelization on at
least 50% of flood plain

Comparable to pre-
channelization

the canal is de-channelized. Cyclical occurrences of rapid flood plain drainage
would be particularly damaging because of the high biological oxygen demand
(BOD) load from the flood plain entering the canal, which further depresses the
canal’s already low dissolved oxygen levels. Occurrences of depleted dissolved
oxygen lead to repetitive fish kills. If a plan is built that performs in this
manner, fish kills would lead to an accelerated decline of populations of
desirable sport fish species.

* Because the Weir Plans (fixed and gated) Plugging Plan and Level 1
Backfilling Plan would result in excessive river velocities, rapid stage recession
rates, and inadequate flood plain inundation, and likely would not improve
dissolved oxygen regimes in river channels with restored flow, none of these
alternatives would restore the ecological integrity of the river ecosystem.

* The Level II Backfilling Plan would establish historic hydrologic
characteristics for 56 continuous miles of river channel and at least 24,000 acres
of flood plain wetlands, restoring the ecological integrity of about 50 square
miles of river ecosystem.
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The SFWMD Restoration Report concludes and recommends:

"... The Level II Backfilling Plan should be adopted as the restoration
approach for the Kissimmee River. A commitment to such an expensive
and extraordinary project should be evaluated carefully. Unless a "no -
action” decision is made, the next restoration effort should be
implementation of the Level II Backfilling Plan".

In June and November 1989, the SFWMD conducted two rounds of
public meetings in four cities. The first round was held to present alternative
plans and the basis of evaluating them. Additionally, an opinion survey was
conducted to solicit views on restoration. The second round of meetings was
held to present results of alternative plan evaluations and preliminary designs.
Two additional public meetings were held in the town of Kissimmee to explain
the Headwaters Revitalization Project and associated land acquisition program.
Public involvement also came at the SFWMD’s Governing Board workshops in
November 1989 and January 1990, during which the Restoration Report
findings were presented to the Board and public. A video documentary, Run,
River Run, was produced in 1989 to tell the story of restoration, and has been
aired widely over the Public Broadcasting Stations’ network since November
1989.

Final actions on restoration recommendations were taken by the State
of Florida in early 1990. Governor Martinez made a strong endorsement for
- the Level II Backfilling Plan in February 1990, and the SFWMD Governing
Board adopted the Level II Backfilling Plan in March 1990. In June 1990, the
final SFWMD Restoration Report was published.
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SECTION 9

FORMULATION OF ALTERNATIVE PLANS:
SECOND FEDERAL FEASIBILITY STUDY

9.1 AUTHORITY

In November 1990, shortly after the completion of the SFWMD
restoration study, Congress authorized a second Federal feasibility study in
- Section 116(h) of the Water Resources Development Act of 1990 (see Section 1
for the full text of the authority). This section of the Act authorized the
Secretary of the Army to conduct a feasibility study of the Kissimmee River
flood control project to identify modifications necessary to provide a
comprehensive plan for the river’s environmental restoration. The authority
states that the feasibility study,

"...shall be based on implementing the Level II Backfilling Plan specified
in the Kissimmee River Restoration, Alternative Plan Evaluation and
Preliminary Design Report, dated June 1990, publlshed by the South
Florida Water Management District". ,

The urgency to quickly complete the study was _expre_ssed in the
authority’s requirement that the Secretary of the Army submit to Congress the
final report of the Chief of Engineers on the results of this study by April 1,
1992.

9.2 STUDY PURPOSE AND CONSTRAINTS

In accordance with the authorization’s narrowly defined direction, the
purpose of this study was to determine the extent of Federal participation in
the SFWMD’s Level II Backfilling Plan for the Kissimmee River. This
determination was based on guidance from the Corps Headquarters and
consequent plan formulation analyses.

In February 1991, representatives from the Corps, the Office of the
Assistant Secretary of the Army for Civil Works, and the SFWMD met in a
Special Resolution Conference to discuss policy and procedural issues regarding
the study. The plan formulation guidance resulting from that meeting was to
analyze in detail the Level II Backfilling Plan and ways to improve the plan’s
cost effectiveness. In addition, alternatives from the SFWMD’s June 1990
Restoration Report, and appropriate separable elements of the Level .IL
Packfilling Plan, were to be evaluated in this feasibility report. The report
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would document the differences among the alternatives using the criteria
developed by the SFWMD to measure the effectiveness of the restoration plans
and other measures, such as the habitat evaluation procedures (HEP) model. .
The result would be to allow decision makers to determine the justification for
the various levels of restoration achieved by the different alternatives and the
cost effectiveness of various elements of the Level II Backfilling Plan. It was
agreed that any plan recommended by the Corps as a result of the study would
achieve the same results as the Level II Backfilling Plan unless agreed to by
the SFWMD. Although the Level II Backfilling Plan may be the only plan
acceptable to the sponsor, Federal participation would be recommended only
for that portion of the recommended plan which the Corps believed to be the
most cost effective means of achieving an increment of restoration, and that the
increment of restoration obtained was judged to be at least equal to its cost.
This guidance was applied through a series of subsequent analyses.

First, the individual components of the Level II Backfilling Plan, as
recommended by the SFWMD, were evaluated and modified to improve their
effectiveness. Plan components, including design assumptions, structures,
construction methods, and operational procedures, were reviewed to identify
ways to improve the engineering design, reduce financial costs, or increase
ecological outputs. This analysis led to a Modified Level II Backfilling Plan as
the Corps Recommended Plan.

Second, the Modified Level II Backfilling Plan and the other alternatives
considered by the SFWMD during its restoration study were evaluated in
accordance with the traditionally required Federal evaluation procedures.
These procedures are used routinely in any Corps planning investigation of
potential Federal investment in a water resources development project.
Federal evaluation procedures include the "Economic and Environmental
Principles and Guidelines for Water and Related Land Resources
Implementation Studies” ("Principles and Guidelines”, or P&G), as well as the
National Environmental Policy Act (NEPA) and other Federal environmental
review and coordination compliance procedures. One exception to normal
evaluation requirements, as decided at the February 1991 conference, was that
traditional economic benefit-cost analysis would not be required for this
environmental restoration project.

Third, since justification of this restoration project will not be based on
a traditional benefit/cost ratio, the extent of fish and wildlife objectives that
would result from restoring the ecological integrity of the Kissimmee River
were identified and alternative plans were compared.

Fourth, analyses of the Modified Level II Backfilling Plan were conducted
to determine the extent of Federal participation in plan implementation:
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* Incremental Analysis - An incremental (marginal) cost analysis was
accomplished on the separable elements of the Modified Level II Backfilling
Plan to clearly demonstrate that the most cost effective means to accomplish
fish and wildlife resources restoration objectives was identified and that the
most cost effective, incrementally justified features, were combined in
developing the recornmended plan.

* Evaluation - The modified plan was evaluated in accordance with the
traditionally required Federal evaluatlon procedures similar to the previous
evaluation of alternatives.

* National Economic Development (NED) Plan - The "Principles and
Guidelines” require that, -

"the alternative plan with the greatest economic benefit consistent with
protecting the Nation’s environment (called the national economic
development plan, or the 'NED plan’) is to be selected unless the Secretary
of a department or head of an independent agency grants an exception
when there is some overriding reason for selecting another plan, based
upon other Federal, State, local and international concerns".

At the February 1991 Special Resolution Conference, the participants
ag'reed that since the Kissimmee River restoration project is an environmental
restoration plan, development of an NED plan is not required, and there is no
need to seek a waiver for selection of a plan other than the NED plan.
Therefore, no analyses in support of an NED Plan were reqmred or conducted
for this feasibility study.

" In conducting these analyses, the Corps generally accepted the SFWMD’s
restoration study procedures and results, including the planning objective
(called the "goal" by the SFWMD) to reestablish the ecological integrity of the
Kissimmee River ecosystem, and selection of the Level II Backfilling Plan.
While the Corps feasibility study did not recreate the SFWMD study process,
it did conduct sufficient analyses, as summarized above and described in the
following sections of this report, to support conclusions'and recommendations
regarding Federal participation in the Level II Backfilling Plan.

9.3 MODIFICATIONS TO THE LEVEL 1l BACKFILLING PLAN

The Level II Backfilling Plan, as generally described in the previous
chapter and described in detail in the SFWMD Restoration Report, was analyzed
to ensure that its design, structural, construction, and operational components
. werc the most effective means to accomplish the fish and wildlife planning
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objectives. This was accomplished through a review of the plan’s component
parts to determine if more sound engineering, lesser cost, or. more
environmentally beneficial features or procedures could be incorporated into
the plan. The following features were considered in this analysis and are
shown on Figure 27.

9.3.1 Dechannelization

Although, in theory, it would be technically and financially possible to
implement any length of backfilling, SFWMD recognized that maintaining a
level of flood control would limit the linear extent of backfilling. At locations
where the conveyance of C-38 is either negated or reduced as a result of
dechannelization, the non-structural approach of acquiring flooding rights,
either through the purchase of fee title or flowage easement, would be used.
Because of the constraint to maintain the existing level of flood protection,
numerous actions must take place in conjunction with the dechannelization
besides the backfilling action. These include: land interests; mitigation of
tributaries impacted as a result increased flooding; a by-pass weir at S-65;
modifications of the S-65A spillway and tieback levee; removal of the S-65 B,
C, and D spillways, locks, tieback levees, and buildings; modifications to S-65E;
and degrading locally constructed levees in the flood plain. Each of these’
components are described in the following paragraphs.

9.3.1.1 Backfilling

As determined during the Corps’ 1985 report, an outlet channel is
required to maintain existing flood protection in the Upper Basin. C-38 must
also remain intact from S-65E to approximately 1 mile upstream of State Road
70. This section would provide the necessary collection capacity to control flood
waters from the restored flood plain and return it to channelized flow for
discharge into Lake Okeechobee. Therefore, the SFWMD proposed that one
continuous backfill section from the middle reaches of Pool B to middle reaches
af Pool E, extending 25-30 miles. The linear extent of this filled section would
consist of four hardened plugs constructed at the downstream terminus of each
backfilling segment. Because of this extensive filling, sections of river
eliminated by C-38 construction would be recreated to provide the lmkage
between restored river reaches.

During this study, through hydrologic and hydraulic modeling the linear
extent of backfill was refined to twenty-nine miles of C-38. This extent of
backfilling allows the routine flood events to remain within the historic flood
plain boundary, and therefore, prevents extensive flooding of residential
properties.

138



LAKE KSSMMEZ

.

s-65 Bpass velr _ A K
AND CHAMNNEL
N

Ay

UPPER LIMIT OF LAKE KISSIMMEE

OUTLET REACH MODIF [CATIONS

: )

Al
h $-65A <
o e e 3 HODIF ICATIONS : \ 9
g7 S
gc 38 &
S,
7} , \%
o LOWER LIMIT OF LAKE KISSIMMEE X
/4 OUTLET REACH MODIFICATIONS \
DEGRADE LOCAL LEVEES ; .
IN FLOOO PLALN i LLPP‘ER LIMIT OF BACKFILL .
INUMEROQUS  LOCATIONS) 4/ POOL B WEIR MODIFICATIONS .
- REMOVE
+ NEY RIVER CHANNELS
' ' - Tributary Modifications
T~ As Required
~ \ 4 o)
S JITOKPO0A CONTAreaENT
— s NEW RIVER CHANNELS
_!M
NEW RIVER CHANNELS
LAKE ’ _
STOKFOGA A - 8
RNy TATES MARSH.
P ~ !1 B cover >NEX RIVER CHANNEL
& S-68 [
REMOVE 4‘ L5y
\@ s.sso %“— o\ R
N S-83 C vt {8
it oF BACKFILL v
AN qarry 3 : LI
\ 914 N 70 ,
\ .'\ S'SSE
\ lFICATIONS

S-84 .

COMPONENTS

FIGURE 27

LAKE
OKEECHOBEE



Backfill will be taken from the piles of material adjacent to the canal
that remain from the original channel excavation. Disturbed surfaces in the
project area will be graded to maximize both the use of fill material adjacent
to the canal and environmental outputs, Much of the backfilled reaches will be
topped by a mound of fill material about 2.5 feet above grade to allow for
settling of the fill. Settling would be complete in less than three years, and the
resulting topography would approximate prechannelization conditions.

In selected areas, potholes and backwater areas will be created by filling -
the canal to slightly below the surrounding grade. One to two acre potholes
would result by filling below surrounding grade to produce water depths of
about three to five feet over various distances 150 to 300 feet in length and 300
feet in width; about two potholes could be spaced over each mile of backfill. In
other areas, backwater sloughs, with water depths of about five to ten feet and
about four to six acres in size (about 300 feet wide, and 600 to 900 feet in
length), could be retained in areas about 400 to 500 yards from where the
restored river crosses a backfilled reach.

In addition, if, along a given stretch of canal, the requirement for fill .
material should exceed the volume of material available in adjacent disposal
mounds, material will be excavated from the adjacent flood plain, rather than
trucking material from other pools or borrow sites outside the flood plain, to
create potholes adjacent to the channel. The resulting adjacent borrow pits will
vary in size and depth depending on the amount of materials needed, but
depths will not exceed ten feet and side slopes will be gradual, avoiding vertical-
or steep slopes. This overall grading approach, involving the creation of
potholes, backwater sloughs and borrow pits to take advantage of filling and
borrow situations, will mimic the Kissimmee River flood plain’s historical
topographic contouring, providing natural, seasonally-drying habitat areas.

Where the original river channel was eliminated by the excavation of C-
38 or the placement of excavated material, a new channel will be excavated to
connect existing river remnants. The channel will be dug through the existing
disposal areas in order to avoid construction impacts to undisturbed flood plain,
where possible. Each segment will be constructed to approximate the original
meandering pattern, gradient, and cross-section. This new channel will cross
backfilled areas as near as possible to a right angle to maximize stability at
their junction. Approximately 18 new river channel sections will be constructed
with a total length of 11.6 miles and an average cross section of 1,230 square
feet.
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9.3.1.2 Land Interest

The SFWMD Restoration Report recommended two types of land
acquisition for the Level II Backfilling Plan: 1) fee title interest in lands defined
as "flood plain", and 2) limited flowage easement interest in lands defined as
“flood plain periphery”. Flood plain lands were those areas where flooding
would be expected to be of sufficient frequency and duration that vegetative
changes would occur and eventually evolve to closely match the species and
patterns of the historic flood plain. The limits of the flood plain were derived
from SFWMD’s Technical Publication 80-7, Plant Communities of the
Kissimmee River Valley (September 1980). Flood plain periphery lands were
* those areas where flooding would be expected to occur infrequently and for
such short durations that no significant vegetative changes would be expected
to occur.

The extent of land acquisition, which is conceptually shown in Figures
28 and 29, was estimated in SFWMD'’s Restoration Report to be 43,439 acres in
the flood plain and 26,022 acres in the flood plain periphery, for a total of
69,461 acres. Of this total, SFWMD estimated that 53,815 acres were lands for
which real estate interests would have to be secured, and 15,649 acres were
known public lands where no additional interests and costs were assumned.

However, in determining the extent of lands needed to achieve the
restoration objective, this study considered three factors: environmental
restoration, flood control operations, and induced flooding.

* Environmental Restoration and Flood Control - The project purpose
is environmental restoration; lands needed to achieve this purpose should be
fully available and unconstrained. Therefore, lands for restoration will be
acquired in fee to ensure that the purpose can be met over the life of project.
The limit of these lands has been defined as the vegetation line established by
the SFWMD and is somewhat less than the 5-year flood plain. Consequently,
acquiring fee to the 5-year flood line will, in addition to providing for
environmental restoration, also maintain the current level of protection (thirty
percent standard project flood) through non-structural flood control by ensuring
a flood discharge flow-way capacity of 11,000 cfs from the upper chain of lakes.

* Induced Flooding - Elimination of the capacity of C-38 to carry flood
flows of up to thirty percent of the standard project flood may result in induced
flooding. Fringe areas that are currently not at a significant level of flood risk
may experience an increase in frequency of inundation. Other areas closer to
the river with a comparatively more frequent flood risk may experience
flooding of somewhat greater depths for longer duration. There is an
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unresolved legal issue concerning the Government’s right to restore flow within
the historic flood plain without compensation to affected owners. Hydraulic
and hydrologic data necessary to determine the limits of the historic flood plain
are not available. Studies necessary to obtain this data would take about 18
months and approximately $500,000 in research and modeling costs, with an
estimated reliability of less than fifty percent. The estimated value of the
flowage easement over 9,143 acres between the 5-year and 100-year limits is
$916,000. Because of the uncertainty of the induced effects and the costs
associated with determining these damages, it was determined that the
acquisition of a flowage easement up to substantially the 100-year flood plain
would be more financially prudent than conducting the analyses required to
justify the purchase. The 100-year limit was selected because: (1) there may
be a significant induced effect up to the 100-year level, and (2) it is the limit
used by the Federal Emergency Management Agency to regulate development
outside the floodway.

Therefore, the interest in real estate was determined by the Corps to be
acquisition in fee up to the 5-year flood for restoration and flood control, and
acquisition in standard flowage easement between the 5-year flood plain and
substantially the 100-year flood plain for assumed mitigation of induced
flooding. Figure 28 and 29 shows the conceptual extent of these acquisition
areas. Levee easements, channel easements (associated with the levees) and
temporary construction easements will also be acquired. The differences
between the amounts of land required are shown in Table 18.

TABLE 18
LAND ACQUISITION
Total Acres == % of Total

5-year flood plain
(Restoration & 58,487 86
Flood control)

100-year flood plain

(Induced floeding) 9,143 14
Misc. Easements 213 0
TOTAL _ 67,843 100
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'9.3.1.3 Tributary Modifications

There are approximately fifty tributaries in the Lower Basin. SFWMD
recommended improvements or additional land interests in twenty-six small
tributaries, four large tributaries, and Lake Istokpoga Canal; however, no
detailed studies were conducted to assess the effects of the Level II Backfilling
Plan on these tributaries. The Corps determined that, in most cases,
backwater influences in the tributaries are such that interests in lands beyond
the Kissimmee Valley flood plain are minimal. However, adverse impacts of
Lower Basin tributary flooding will be mitigated through acquisition of
appropriate real estate interests. However, in two flood plain areas where
acquisition of real estate interests were recommended by the SFWMD,
protection from induced backwater flood damages by levees was investigated
as an alternative to acquisition. These areas are Yates Marsh/Chandler Slough,
located east of C-38 in Pool D, just upstream of S-65D; and Lake Istokpoga,
located west of C-38 in Pool C. In both cases, preliminary estimates were
developed for the cost of required real estate and the cost of a levee that would
structurally protect the affected property. These estimates are shown on Table
19.

TABLE 19

COMPARISON OF REAL ESTATE AND
CONTAINMENT LEVEE COSTS

Affected Area Real Estate Levee
Yates Marsh/Chandler Slough $ 1,488,000 $647,000
Lake Istokpoga : $44,750,000 - $409,000

In view of these cost comparisons, levees were selected over acquisition
of easements for these two areas. Modifications specific to each tributary will
be identified during later preconstruction engineering and design studies to
determine whether there is a more cost effective structural solutlon that is
consistent with the restoration purpose of the project.

9.3.1.4 $-65 Bypass Weir and Channel

Analysis dui'ing the SFWMD study indicated that additional spillway
capacity for S-65 may be needed for events less than the Standard Project
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Flood. Therefore, they proposed a by-pass spillway as the primary spillway to
discharge at a rate that closely approximates the pre-project stage-discharge
rating for lake stages above the crest elevation of 51.0 feet.

During this study, analysis indicated that S-65 was barely able to meet
the discharge requirements because of the higher tailwater caused by the
backfilling. On the Lake Kissimmee flood hydrographs, S-65 was unable to
meet the 11,000 cfs outlet capacity when the Lake Kissimmee started receding.
Therefore, to maintain flood prevention in the Upper Basin it is likely that a-
weir will be required at times to meet the 11,000 cfs outlet capacity. The new
structures will permit flows to be discharged at a rate that corresponds closely
to the natural capacity of the historic outlet. The spillway will be a sheet pile
weir, which will allow for insertion of needle boards. While the spillway will
pass most discharges without manual operation, the flash boards will provide
a tool to "fine tune" the system during project monitoring. The bypass channel
will direct discharge to C-38 downstream from the existing S-65 structure.

9.3.1.5 S-65A Modifications

SFWMD proposed modifications to the S-65A tieback levee and spiliway-
structure. Analysis showed that the structure will be required to operate with
much higher headwater and tailwater stages. Therefore, gate extensions will
be installed at S-654A, and the crest of the tie-back levee will be lowered to
about elevation 49 feet to maintain the existing level flood protection. Six
small overflow structures will be constructed along the tieback levee to
augment discharge capacity of S-65A by allowing flood flows to discharge over
the levee when stages exceed elevation 48 feet. The levee will remain at full
height at the residence, spillway, and boat lock, forming an "island" during flood
flows. '

9.3.1.6 S-65B, C and D Removals

- The SFWMD proposed that the tie-back levees, spillways and boat locks
at S-65B, C and D be demolished such that all structures are removed to
restore natural ground elevations; debris could be buried in C-38. Degradation
of the tie-back levees to surrounding ground levels has been retained to allow
for sufficient flood plain conveyance for flood events by reestablishing flows
across the width of the flood plain. However, demolition of the other
structures has been modified to include: (1) removal and proper off-site disposal
of potential hazardous or toxic waste items, such as fuel storage tanks, (2)
removal for off-site salvage of reusable items, such as engines and other
mechanical devices, and (3) demolition of the structures to the existing ground
levels forming an island during flood flows. Debris would be placed in the canal
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and covered with backfill. The structures will be removed for public safety to
eliminate an attractive nuisance. .

9.3.1.7 S-65E Modifications

The SFWMD recommended gate extensions at S-65E to induce
backwater influence upstream of the lower limit of backfilling, thereby
controlling flood plain recession rates in the lower portion of the backfilled
area, erosion of the backfill plug, and head cutting in the river channel outiet.
Analyses during this study indicated that such gate extensions would
necessitate substantial modifications to S-65E spillway and lock. A more cost
- effective design would be a grade control structure just upstream of S- 65E and
stability measures at S-65E.

A weir and flood gates will be built just upstream of S-65E spillway and
lock to minimize velocity stress on the downstream plug and reduce the stage
difference across S-65E and prevent lock machinery from being flooded during
high flows. The gates will ensure continued use of the lock under normal flow
conditions, but will be closed when stages upstream of S-65E rise to elevation
23.0 feet. New tieback-levees will be constructed to connect the weir into the
existing tieback levee to the east and west, and the existing levee will be
reinforced to accommodate higher upstream stages. The navigation channel
will be rerouted with its confluence with C-38 upstream of the welr to permit
navigation through the existing lock.

The new weir and flood gate will isolate a drainage basin located
northeast of S-65E. This area currently drains to the upstream pool of S-65E
through an existing channel. A new drainage system will be constructed to
convey runoff from that area to the approach channel downstream of the S-65E
lock.

Because of the possibility of increased water depths expected at S-65E,
the structure will require installation of stability measures. The addition of
stilling basin anchors will counteract the increased lateral and overturning
forces from the increase in water depths upstream from S-65E.

9.3.1.8 Local Levee Modifications

The SFWMD proposed that the S-65B, C, and D tieback levees be
degraded to natural ground elevations to provide a sufficient conveyance for
flood discharges across the flood plain. During this study, it was determined
that locally constructed levees within the flow-way also will need to be
degraded to natural ground elevations to ensure that sheet flow across the flood .
plain is not impacted by unnatural features. Additionztiy. borrow canals
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associated with these levees will be filled or plugged to preveﬁt overdrainage
of the adjacent flood plain. Excess material will be used for C-38 backfill
materlal

9.3.1.9 Bridge Crossings

Two bridges cross the flood plain in Pool D with filled causeways and
provide openings for the existing C-38. Although the causeways did not exist
prior to channelization, analyses indicates that the existing openings would be
sufficient for flood events and would not cause an impact to flood control.
However, SFWMD recommended the causeways be modified to promote flows
across the flood plain. Without these additional openings, the flood plain flows
would be forced to funnel back into the canal upstream of the bridge and would
have to be dispersed overbank once through the bridge. This would result in
a discontinuity of sheet flow over the flood plain.

During this study, it was determined that C-38 would be left intact under
the U.S Highway 98 bridge span for adequate conveyance and navigation and,
a berm would be constructed to prevent water upstream of the bridge from
entering C-38 after flood plain stages recede. An additional opening with a 400-
foot bottom width will be constructed east of the canal to allow sheet flow over
the flood plain and promote continuity between the upstream and downstream
flood plains. The opening will maintain existing natural ground elevation and
no channel will be provided.

C-38 would also remain intact under the CSX Transportation Railroad
bridge and a berm will be constructed around the shallowed canal section to
prevent water upstream of the bridge from entering C-38 after flood plain
stages recede. Additional bridged openings will be constructed in the filled
causeway on both sides of the canal. On the west side, an opening at the
original river channel will be constructed to pass normal river flows, thereby
also restoring navigation through this section of the river. On the east side, an
opening will be constructed to restore the historic pattern of continuous flows
from Chandler Slough and other small swales through the flood plain.

9.3.2 Lake Kissimmee Outlet Reach Modifications

The SFWMD proposed that the outlet channel reach of C-38, from S-65
to the upstream limit of C-38 backfilling in Pool B, be tapered depth wise, or
"shallowed". Shallowing would involve placing material, dredged during original
project excavation, into the canal such that water depths conceptually would
gradually decrease from the existing depth of about 30 feet at S-65 to grade
level at the upstream backfill limit, a distance of about 16.5 miles. In actuality,
shallowing might be best accomplished ‘u stepped segments of uniform depth.
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The purpose of shallowing would be to improve DO levels in the canal, create
overbank flows in this reach, and to remove the adjacent mounds of material
from former flood plains dredged during-original project construction. Removal
of these mounds would be expected to increase flood plain flow conveyance.
Gated weirs would be installed to divert normal flows into original river
channels; weir gates would open only during flood events. The natural overland
gradient of this reach is only one-third to one-half that of the central reach and
presents different opportunities and challenges to maximize environmental
benefits while meeting outlet discharge requirements. The SFWMD is
planning to perform additional modelling of this feature to better understand
its hydraulic effects, and the resultant extent of environmental effects. At this
time, however, there is not enough information to demonstrate the
effectiveness or efficiency of shallowing. Therefore, the Lake Kissimmee outlet
reach modifications have been retained as a part of the recommended Federal
project, but it is a locally preferred feature and it’s cost will be fully paid by the
non-Federal sponsor with no credit for cost sharing.

9.3.3 Revegetation

SFWMD recommended that disturbed ground surfaces be revegetated to
minimize erosion from surface flow over the area. Subsequent evaluation,
based on the resuits of the SFWMD Phase I Demonstration Project, has shown
that local wetland plants would be expected to quickly invade disturbed areas;
and, within two to three months, the extent of natural revegetation would be
about the same as would occur with a managed artificial planting program.
The risk of significant erosion that could be prevented by plant cover over this
brief time is not considered high enough to warrant the costs of a managed
revegetation program. Therefore, this feature was dropped from the plan.

9.3.4 Pool B Weir Modifications

Following publication of the 1990 Restoration Report, the SFWMD
identified the need to modify the Demonstration Project weirs in Pool B to
restore flows through oxbows and facilitate local flood plain inundation early
in the construction period to maximize environmental benefits during
construction. This component had not been presented in the Restoration
Report.

The three Demonstration Project weirs constructed by SFWMD in Pool
B will be modified to restore flows through oxbows and facilitate local flood
plain inundation for the purposes of environmental restoration. The weirs’
navigation notches will be closed and the crest elevations will be lowered. The
weirs will eventually be incorporated into the backfill. At this time, however,
" there is not enough information to demonstrate the effectiveness or efficiency
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of the Pool B Weir modifications. Therefore, the Pool B Weirs have been
retained as a part of the recommended Federal project, but it is a locally
preferred feature and it’s cost will be fully paid by the non-Federal sponsor
with no credit for cost sharmg ,

98.3.5 Paradise Run

Paradise Run is a 3,000 - 4,000 acre area immediately west of C-38 just
downstream from S-65E. Prior to construction of the Government Cut and
channelization of the Kissimmee River, Paradise Run was a highly productive
complex of meandering river channels, oxbows and marsh (Perrin et al., 1982).
The ecology of this ecosystem was dependent on seasonal fluctuations in water
stages and velocities. Game fish populations in the Paradise Run area have
declined since construction of basin water control works.

Restoration of Paradise Run would involve significant "re-plumbing” of
existing water control works to provide river flow to the remnant river and
flood plain at the confluence of C-41A and C-38, as well as to return river flow
to the Government Cut immediately upstream of State Road 78. A brief
description of the plan for this feature is provided in a previous chapter of this
report and Figure 15.

. Consideration of a flow-through marsh plan for restoration of Paradise
Run was initially considered during the Corps’ first feasibility study, but it was
not economically justified and therefore not recommended for implementation
in the 1985 Feasibility Report. In 1987, at the request of the SFWMD, the
Corps developed a proposal for a demonstration project in Paradise Run. In
1989, under the continuing authority of Section 1135 of the Water Resources
Development Act of 1986, the Corps began studying Paradise Run; but this
study was suspended at the State’s request in early 1990 pending completion
of the SFWMD’s Restoration Report. Although not included in the Restoration
Report, Paradise Run was again raised during this feasibility study for
consideration as an increment to the basic backfilling plan. However, the
SFWMD indicated that it would not support this feature at this time because
it is not integral to restoration of the Lower Kissimnmee River Basin. Paradise
Run was subsequently dropped from further study.

The previous Corps’ studies had indicated that restoration of Paradise
Run would produce substantial environmental outputs for the small area
involved. However, without the support of a2 non-Federal sponsor, this feature
could no longer be considered in this feasibility study. If, in the future, a non-
Federai agency agrees to sponsor the restoration of Paradise Run, this feature
could be reconsidered for implementation.



'9.3.6 Project Cost Adjustments

_ In addition to the above project features, the Corps’ analysis of the
SFWMD’s Level II Backfilling Plan description revealed the following project
features that were not included in the SFWMD cost estimate. These features
are integral to the project, and therefore have been included in the Corps cost
estimate:

* Protection or acquisition of 356 residential homes, 5 farms (14
buildings) and 24 miscellaneous out buiidings.

* Demolition of acquired structures in the ﬂopd plain. '
* Permanent relocation of three telephone cables and three power lines.
* Permanent relocation of three boat launching ramps.

* Navigation marker system, to assist boaters in traversing the waterway
to avoid dead-end channels and to inform boaters of the critical sections
of localized low depths under extreme low flow conditions.

* Operation, maintenance, repair, rehabilitation, and replacement,
including: aquatic plant control and program, containment levees plug,
Pool E weir and flood gates.

Table 20 presents a comparison of the Level II Backfilling Plan, as
recommended by the SFWMD, and the Modified Level II Backfilling Plan as
developed during the Corps’ analyses. Further discussion on the differences
between SFWMD'’s cost estimate and the Corps’ estimate for the Modified
Level 1T Backfilling Plan will follow in the next sectlon in the Cost Estimate-
subsection.
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TABLE 20
COMPARISON OF THE SFWMD’S LEVEL II BACKFILLING PLAN
AND THE CORP’S RECOMMENDED PLAN
(MODIFIED LEVEL II BACKFILLING PLAN)

N CORPS’
COMPONENTS SFWMD's 1990 RECOMMENDED REMARKS
PLAN .
PLAN
LT ' ' . _ o -Dechannelization ~io.oo i . ‘
Backfiil included included Distance refined.
{includes: Hardened Plugs,
New River Channels, and
Grading)
Land Interest: Differences explained in
Restoration included included text.
Flood Control included inciuded
Induced Fleoding included included .
Tributary Modifications included included Impacts mitigated through
land acquisition. Corps’ IH
Plan includes two _
containment levees in lien
of land acquisition.
§.65 Bypass Weir and included included
Channel .
S-65A Gate Ext & Tieback included included
Levee Modifications
Removal and degradation of included included | Removal of spiliway li
5-65B, C & D spillways, . structures limited to
locks, tieback levees and existing grade.
buildings ‘
S-65E Modifications included included Modification not cost
- effective, grade control
structure substituted.
Local Levee Modifications not included included Refer to text. . i
Bridge Crossings . included included . Jl
— Sepble Elmen - |
Outlet Reach Modifications included included . Locally preferred feature. '
(Shallowing) ’
Revegetation included not included Eliminated from the
; . Recommended Plan.
Pool B Weir Modifications not included included Locally preferred feature.
Paradjse Run not included not inciuded No non-Federal Sponsor.

[y
(%))
]



9.4 EVALUATION OF ALTERNATIVE PLANS

The four alternative restoratlon plans developed by the SFWMD were
evaluated in the same manner as plans would be evaluated in any Corps water
- resources study, with the previously noted exception of not conducting a
benefit-cost analysis. The evaluation consisted of analyzing the effects of the
plans against various sets of evaluation categories and criteria. The results of
the evaluations listed below were arrayed and compared to identify significant
differences among plans.

9.4.1 Section 122 Effects
. Effects of the alternatives on air, noise and water pollution, natural

resources, and other types of resources listed in Section 122 of the 1970 River
and Harbors and Flood Control Act are displayed in Table 21.

9.4.2 Principles and Guidelines Effects

Effects of the alternatives on endangered and threatened species, historic
and cultural properties, and other types of resources listed in the P&G are
displayed in Table 22.
9.4.3 Evaluation Accounts

Effects of the alternatives in the four evaluation accounts listed in the
P&G - national economic development, environmental quality, regional
economic development, and other social effects - are displayed in Table 23.
9.4.4 Determinants of Ecoldgical Integrity

Effects of the alternatives on the determinants of ecological integrity
listed in the SFWMD Restoration Report - food (energy) base, water quality,
habitat quality, biotic interactions, and ecosystem properties - are displayed in
Table 24. :
9.4.5 Environmental Outputs

Effects of the alternatives on the physical characteristics of the Lower

Basin watercourses and categories of environmental outputs are displayed in
Tables 25 and 26.
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9.4.6 Planning Criteria

- Performance of the alternatives with respect to planning criteria, including -
the planning objectives, the SFWMD restoration criteria, planning constraints,
and the four P&G criteria of completeness, effectiveness, efficiency, and
acceptability, is displayed in Table 27. '

9.4.7 Environmental Compliance

The alternative plans were considered in relation to compliance with
Federal environmental review and consultation requirements. The
requirements considered, and the status of compliance, were as follows:

* Archeological and Historic Preservation Act of 1974, as amended. Full
compliance at this stage; the letter from the Florida Division of Historical
Resourcese dated October 16, 1991 documents the State Historic Preservation
Officer’s (SHPO) willingness to proceed with planning and design, with
appropriate investigations and mitigation planning. :

* Clean Air Act, of 1972, as amended. Partial compliance at this time;
full compliance will be achieved through coordination of this integrated
feasibility report and EIS with the Environmental Protection Agency, which
will permit that agency to review and comment publicly on the environmental
impacts of the alternatives, including the Recommended Plan.

* Clean Water Act of 1972, as amended. Partial compliance at this time.
Although this document meets the requirements of Section 404(r) of the Act
(see Annex B), the Corps will request a Section 401 State water guality
certificate during the later preconstruction engineering and design phase. The
November 18, 1991, letter from the Governor of Florida includes a statement
from the Florida Department of Environmental Regulation expressing full
support of the project to date. The State of Florida requires information at the
level of final design for consideration of an application for water quality
certification (Section 401 permit).

* Coastal Zone Management Act of 1972, as amended. The study is in
full compliance at this stage. The above referenced letter from the State
Clearinghouse states that the study at this time is in full compliance. A
Federal consistency determination in accordance with 15 CFR.930 Subpart C
is provided as Annex C.

* Endangered Species Act of 1973, as amended. The study is in full

compliance at this time. Consultation with the U.S. Fish and Wildlife Service
for the Recommended Plan is complete and in full ccmpliance with the

154



TABLE 21
. EFFECTS EVALUATION:
CATEGORIES OF EFFECTS LISTED IN "SECTION 122"

CATEGORIES HISTORIC EXISTING "WITHOUT SFWMD SFWMD SFWMD SFWMD CORPS
OF CONDITION COMNDITION PROJECT WEIR PLUGGING LEVEL1 LEVEL II RECOMMENDED
EFFECTS CONDITION PLAN PLAN BACKFILLING BACKFILLING PLAN
(NO ACTION) PLAN PLAN
Alr Pollution L L L 0 0 ] 0 0
‘Noise Pollution L L-M L-M 0 0 [ 0
Waler Pollution L M M - . - ++ ++
Man-made Rescurces L M M 1] 0 0 - -
Natural Resources H L L v+ + + ++ +4+
Aesthetic Values H L L + + + ++ ++
Community Cohesion M M M [ 0 [1] -
Public Facilities and L M M 0 i 0 0 0
Bervices
Employment L L L - - - - -
Tax Values L L L R - N . N
Property Values L L. L - - . - -
Displacement of N/fA N/A N/A - - - - -
People .
Displacement of N/A N/A N/A - - - j - -
Businesses
Displacement ol N/A N/A N/A - - - - - -
Farms : . h
Desirable Community N/A -N/A N/A 0 1] 1] 0 [}
. Growth :
Desirable Regionn! N/A N/A N/A V] ) 0 0 i)
Growth .

*Section 122" in included in the River and Harbor Act of 1970,
** Low Dissotved Oxygen routinely measured

Hiatoric, existing and “without project” conditions display eatimates of each resources relative values : H = high, M = moderate, L = low.
Plans’ effects are estimates of net overall changee from the "without project” condition:

+ + = very beneliclal change - = adverse change

+ = heneficial change - = very adverse change

0 = no change N/A = not applicable



LISTED IN THE "PRINCIPLES AND GUIDELINES"

- TABLE 22
EFFECTS EVALUATION:
CATEGORIES OF NATURAL AND CULTURAL RESOQURCES EFFECTS

[ CATEGORIES OF HISTORIC EXISTING "WITROUT [ SFWMD WEIR | SFWMD | SFWMD LEVEL ] SFWMD LEVEL | CORPS
EFFECTS CONDITION CONDITION PROJECT" PLAN PLUGGING [ H RECOMMENDED
CONDITION (NO PLAN BACKFILLING | BACKFILLING PLAN
ACTION) PLAN PLAN

Air Quality Good Good Good No change No change Neo change No change No change

Arcas of particular None None None No change Nochange | No change No change No change

concern within the .

coastal zone

Endangered and Not applicabl 6 mpecies; No 6 species; No Minor Benefit | Minor Benelit | Minor Denefit Benefit recovery of 3 species: bald eagle,

threntened species critical habitat critical habitat : anail kite, wood stork. No change for 3

specles: created caracara, Florida
. grasshopper sparrow, indigo snake
| Tiah and wildlife 340,000 Hobitat | 123,000 Habitat | <123,000 Habitat | between between between 285,000 Habital | 286,000 Habitat unita
! habitat units units units 123,000- 123,000- 123,000- units
170,000 170,000 170,000 Hahitat
Hahitat units Habitat unita | units
Flcod plains® 44,000 acres 44,000 acres 44,000 acres 44,000 neres 44,000 peres 44,000 acres 44,000 acres 44,000 acres
v Historic and cultural | Not applicable Few known sites | Seme sites Moderate Moderate Moderate Significant Significant adverse
properties affected adverse effects, | adverse adverse effects, adverse effects, effects, more siles
more sites effects, more more sites more sites affected
affected aites affected alfected affected

Prime and unique Not applicable 0 acres 0 acres No change No change No change No change No change

farmianda .

Water Quality "Good” in 11 "Fair” in 124 ﬂ "Fair" in 124 “Fair” in 123 “Fair" in 123 “Fair” in 110 "Good" In 99 "Good"” in 99 miles of
miles of miles of miles of miles of miles of miles of water miles of watercourse
watercourse watercourse, DO | watercouree; DO watercourse,; watercourse; courge; DO watercourse

; ) . problems problems | DO prohlems DO problems | problems

ll_‘det]andu 36,000 acres 14,000 ncres 14,000 ncres 17,000 acres 17,000 acres 17,000 acres 29,000 acres 29,000 acres

(I"Wild and scenic Not applicable 0 miles 0 miles No change ‘| No change No change Patential 56 Potential 56 miles
riverse miles

*Flood plains are based on vegetative communities rather than hydraulic characteristics.




TABLE 23

EFFECTS EVALUATION:
EVALUATION ACCOUNTS LISTED IN THE

"PRINCIPLES AND GUIDELINES"

EVALUATION HISTORIC EXISTING "WITHOUT SFWMD WEIR SFWMD SFWMD LEVEL I SFWMD CORPS
ACCOUNTS CONDITION CONDITION PROJECT" PLAN' PLUGGING PLAN BACKFILLING LEVEL 1l RECOMMENDED
CONDITION PLAN BACKFILLING PLAN
{NO ACTION)
NATIONAL
ECONOMIC
DEVELOPMENT
ACCOUNT
Project Cost
{$million)’ NA NA NA $105/6144" $152° $263* $359* $423
Project Benefita
Urban flood
damage reduction NA 30% SPF 30% SPF 30% SPF 0% SPF 30% SPF 30% SPF 30% SPF
|| Municipal and '
industrial water NA NA NA 15,000 acre-feet 15,000 acre-feet
supply annual loes annual loea
Recreal.lon 136,600 user 136,600 user NA NA NA 134,600 134,600 user
(navigation) days days days
ENVIRONMENTAL .
QUALITY ACCOUNT
Ecological improvement - | improvement -
Value high low low minimum effect - minimum effect - minimum effect - moderate to mederate to high
. low Yow low high
Cultural . moderate effect -
Value high high high minimum effect - minimum effect - minimum eflect - raoderate effect | moderate
mocterate to high maderate to high moderate to high - moderate
improverment -
Aesthetic some effect - some e(Tect - some effect - improvement - | high
'} Value high low low .| moderate moderate modernte high
TEFWMI Weir Plan cosle are T{at eir Plan

*duly 1991 price levels
* Costs for the Headwaters Revitalization Project are Included in the SFWMD project cost estimate.
NA - not applicable T

lor the Fixed Weir Plan/Gale




TABLE 23 (Continued)

EFFECTS EVALUATION:

" EVALUATION ACCOUNTS LISTED IN THE
"PRINCIPLES AND GUIDELINES"

EVALUATION HISTORIC EXISTING "WITHOUT SFWMD WEIR SFWMD SFWMD LEVEL I SFWMD CORPS
ACCOUNTS CONDITION CONDITION PROJECT" PLAN! PLUGGING BACKFILLING LEVELII RECOMMENDED
‘ CONDITION PLAN PLAN BACKFILLING PLAN
(NG ACTION) PLAN
REGIONAL
| ECONOMIC
DEVELOPMENT
ACCOUNT
Reg!onal low low fow minimum effect - minimum minimurmn clfect - minimum n-‘\lnimum effect -
income low effect - low low effect - low low
Regional low low low minimum effect - minimum minimum effect - minimum minimum effect -
employment low elfect - low low effect - low low
O7THER S0OCIAL somne homes some homes and
4FFECTS few relocations few few relocations and farms farma relocated
|', ACCOUNT NA NA NA relocations relocated

'STWMD Weir Plan costs are listed for the Fixed Weir Plan/Gated Weir Plan

*dii’y 1991 price levela

¥ oate for the Headwaters Revitalization Project are included In the SFWMD project cost estimate.
NA - not applicable




Determinants of
Ecological Integrity

Dinsolved oxygen

TABLE 24
EFFECTS EVALUATION
SFWMD DETERMINANTS OF ECOLOGICAL INTEGRITY

S——

Historic Condition

Existing Condition

“"Without Project”
Condition
(No Action)

Conducive for diverse river
flsh and invertebrate
communities

Depressed and perlodically lethal; less than
2 mg/t during summer and fall; conducive
primarily for degraded reservoir
communities

SFWMD
Level |

Brekfilling

Plan

SFWMD | SFWMD Plugging
Weir Plan Plan

SFWMD Level 11
Backfilling Plan

Depressed and frequently lethal; less than 2
mg/l during summer and fall; conducive
primarily for degraded reservolr communities

Conaistently greater than 3 mg/);
increased levets conducive for diverse
river fish and invertebrate
communitien

Nutrienta 0.020 mg/| total phosphorus; [ Elevated 0.04-0.09 mg/l total phosphorus; * Poesilly slightly reduced Potential 22% reduction along 56
1.3 mg/I total nitrogen 1.4-1.6 mg/] total nitrogen miles of river
Turbidity Low; filtered by flood plain Low; limited source - High due to erosive velocities Low; filtered by flood plain |
HABITAT QUALITY ) . . I
Wetlands 36,000 acres; mosaic of D 14,000 acres; monaic | 14,000 acres; mosaic | 17,000 acres with limited mosaic and wetland 26,200 acres with | 25,200 acres with
major plant communities; virtually eliminated; { virtuaily eliminated; | values complete moealc | complete mosaic
full complement of wetland | broadleal marsh broadleaf marsh snd wetland and wetland
values dominates; reduced | dominates; reduced values restored; | values restored;
wetland values wetland values 3,800 acres with ]3,800 acres with

limited moealc
and wetland
values

limited moeaic
| and wetland
values

Overland Nood

Provided periodic flushing

Does not occur

Periodic NMuehing rejuvenation limited by rapid

Perlodic Nushing and continuoua

of aquatic ecosystem

acres of aguatic acres of aquatic
ecosystem ecosystem

plain flow and continuous refuvenation recesaion ratea rejuvenation of Mlood plain habitat .
of flocd plain habitat
Winter water High quality l'eed-iﬁg habitat | Habitat too sparse to support waterfowl or | WIll aupport only limited waterfowl and wading | High ﬁmy feeﬁn_g habitat for
' for waterfowl and wading wading bird feeding hird feeding : waterfowl and wading birds; but
hirds; but annuaily variable \ annuslly varlable area
area . .
Refuge availability [ Abundant over 40,000 acres [ Limlited over 17,000 ] Limited over 17,000 Abundant over 28,600 acres of

Common over 18,000 acres of aquatic ecoayatem

aquatic ecosystem; common over
4,800 acres of aquatic ecosystem

Riverine habitat

High al.ong 103 miles of river

Low along 68 miles of remnant river and 66

Moderate high along 36 miles of disjunct river;

High along 56 milea of conlinuous

diversity milea of canat low along 32 miles of remnant river and 42-56 | river; low along 16 miles of remnant
: ' ) . miles of canal ° river and 24 miles of canal
I Substrate Good spawning habitat; Poor apawning hnbitat; supports degraded, | Poor apawning habitat; would support limited Good apawning habitat; would

supported diverse, riverine
henthic community

reservoir benthic community

number of henthic species

aupport diverse riverine benthic
community

i' Flow velocity

Conducive to apawning,
feeding nnd olher lile history
funciions of most species

May indirectly interfere with life history
functions of some species ’

Prevente or disrupts life history functions of
most, species

Conducive to spawning, feeding and
ather life history functions of moat
specics




TABLE 24 (Continued)
EFFECTS EVALUATION
SFWMD DETERMINANTS OF ECOLOGICAL INTEGRITY

Determinants of Wistoric Condition :isting Condition | "Without Project” | SFWMD SFWMD SFWMT Level [ SFWMD Level i1

Ecological Integrity : Condition Weir Plan | Plugging Plan| Backfilling Plan Backfilling Plan
(No Action)

FOOD (ENERGY) B
River to flood plain |Occurred during July - Dec Doea not occur Will oceur during July - [Will eccur July - Dec | Will occur July - Dec over 36 miles of
contributione over 103 miles of river . Dec over 22 miles of river faver 23 miles of river river
Riparian vegetation [Integral component of Integral component of food weh over 7 integral component of food web over 32 miles of |Integral component of riverine food
to river riverine flood web over 103 Imiles of river; greatly reduced component - |river; greatly reduced component over 36 miles oijweb over 56 miles of continuous river;

contributions miles of river over 61 milea of remnant river Iriver

|greatly reduced component over 16
miles of river

Limited component of riverine food web atong 32 JIntegral component of riverine food
miles of river; doee not occur along 36 miles of |web along 56 miles of continuous river;
river limited component over 16 miles of
remnant rlver

Primarily native emergent and submergent contributions, but some Hydrilla

Flood plain to river
contributiona

Integral component of
riverine food web over 103
miles of river

Integral component of food web along 7
miles of river; does not occur along 61
of river

Reduced native contributions; increased
exotic contributions

Instream primary
production

BIOTIC INTERACTIONS

Primarily native emergent
and submergent vegelation

Species diversity High in 163 miles of river,and|Low in 68 miles of remnant river, 66 milea |Low in 68 miles of river and 42-55 miles of canal]High in 56 miles of river and 25,200
36,000 acres of wetlands of canal, 14,000 acres of Mood plain moderate in 17,000 acres of flood plain wetlands |acres of flood plain wetlands; moderate
|| wetlands, nnd 21,000 acres of drained (lood |and low in 18,000 acres of drained Rood plain in 3,800 acrea of flood plain wetlands;
4 plain - {low in 16 miles of remnant river, 24
miles of canal, and 6,000 acres of
drained flood plain

Complex in 32,000 acres of river Nood
plain ecosystem; moderately complex

Simple in river, canal & drained Mood

plain; moderately complex in wet flood

plain; reduced number of feeding groups in 3,800 acree of wet MNood plain;

] (guilds) simple in 16 miles of remnant river, 24

' ’ . milea of canal & 6,000 acres of drained
' flood plain

Complex in entire river &
! food plain, full complement
: II ’ of feeding groupa

- IModerately complex in wet flood plain; simple in
river,.canal & drained flood plain; some change
in types of feeding groups (guilds)

High over 48,800 acres of w over 48,800 acres of river, canal and
river & food plain; hiological |Aood plain; biological communities
communities buffered ngninst Jsusceptible Lo perlurbuuons

II perturbations

Low over 48,800 acres of river, canal and
plain; biological communities susceptible to
perturbations

over 32,000 acres of river an
ﬂood plain; liw over 16,800 acres of
river, canal & Mood plain; biological
communities buffered againat
perturbations

Biological dynamics [Many speciei; naturally
' fuctuating populations

b

Artificinlly stable {managed); few species
with low population fluctuations

Artiftcially stable (managed); slightly increased
numbers of species with low population
fluctuations

Many specles with naturnlly
fluctuating populatione
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TABLE 25

PHYSICAL CHARACTERISTICS EVALUATION

Phynical Histaric Existing Weirs and Level [ Levei 11 Recomimended
Characteristics Condition Condition Plugging Plan Backfilling " Backfiliing Plan
Plan
length of river, 103 river . D river 36 river 36 river 56 river 56 river
canal, and {eoatinuous) 56 canal (digjunet) (disjunct) (contintious) - | (continuous)
oxbows 8 canal 68 oxbows 55 canal . 42 canal 27 canal 27 canal
(roulea} 0 oxbows 32 oxbowe 32 oxhows 16 oxhows 16 oxbows
" depth of river, 2.8 river 30 canal 30 canal 30 canal 30 canal 30 canal
canal, and when within 1-6 oxbows 16 oxbows 1-6 oxbows 1-6 oxbows 1-6 oxbows
oxbows (feet} bank; 0-8 river 0-8 river 0-8 river 2-8 river 2-8 river
4 average remnants sections sections
top width of 50-300 river 225-425 canal 225-425 canal 225-425 canal 225-425 225-425 canal
river, canal, 25-100 oxbows | 25-10 oxbows 25.100 oxbows canal 25-100 oxbows
and oxbows 50 river 50 river 25-100 50-300 river
(feet) sections sections oxbows
50-300 river
SPF flooded - 38,202 43,702 49,418 69,461 69,461
ares (acres)
TABLE 26 .
ENVIRONMENTAL OUTPUTS EVALUATION!
Environmental Historic Existing Without Weirs and Level 1 . Levet I1 Recommended
Cutputs Condition Condition Project Plugging Backfilling Backfilling Plan
Condition Plans Plan Plan
River/Flood 48,800 0 0 0 0 48,300 48.800
plain ecosystern
(acres)
wetlands (acres) 35,000 14.000 14,000 17,000 17.000 29,000 29,000
(impounded) | (impounded) (impounded) (impounded)
HEP habitat 339,799 123,443 < 123,443 between ~ between . 285,342 285.342
uhits 123,443 - 123.443 - ’
170,000 170,000
Instantaneous 81,000 3,000 3,000 300 - 4,000 200 - 37.000 46,000 46,000
fish biomass
(bs)
winter water unknown 27,000 27,000 not avajlable | not available 327,000 327.000
(acre-days)
ducks (winter 12,500 140 140 550 550 12,500 12,500
population) .
wading birds 18,000 3,500 < 3,500 10,000 10,000 16,000 18,000
(population; . .
excluding cattle
egrets)

bS-e_e Annex G lor an explﬂnanon of the quantities alsplayﬁ n this ﬁie. - )




TABLE 27

PLANNING CRITERIA EVALUATION

PLANNING 'WITHOUT PROJECT SFWMD WEIR PLAN SFWMD PLUGGING SFWMD LEVEL I SFWMD LEVEL [1 CORPS
CRITERIA .CONDITION PLAN BACKFILLING PLAN BACKFILLING PLAN RECOMMENDED
(NO ACTION) PLAN
OBJECTIVES
SFWMD - ecosystem . :
restoration No No . No No High High
Corps - fish and wildlife No low Low Low High High
restoration . :
SFWMD d
RESTORATION
CRITERIA
Diecharge
characteristica No High High High High High
Flow velocitles No Low Low Low High High
Overbank Mow
threshold Ne Moderate Moderate Moderate Moderate to High Moderate to High
Stage recesslon rates No Low Low Low . High High
flood plain inundation
l! frequencies No Low Low Low High High "
CONSTRAINTS -
Upper Basin flood
'! control High High High High High High
[/ . .
I Navigation High High High High High " High
i P&G FOUR CRITERIA
Completeness Not appticable High High High High High
EfVectiveness Not applicable Low Low Low High High
it iency Not applicable High Moderate Low Moderate Moderate
II Acceptability .Not applicable No No No High High




' Endangered Species Act. The Biological Opinion of the USFWS is included in
Annex E,

* Estuary Protection Act of 1968, as amended. This act is not apphcable,
since estuaries will not be affected by this project.

* Federal Water Project Recreation Act of 1965, as amended. The project
is in full compliance at this stage. Continued recreation planning will be
performed during project engineering and design.

* Fish and Wildlife Coordination Act of 1958, as amended. Full
compliance at this stage; the final Coordination Act Report is at Annex E.

* Land and Water Conservation Fund Act of 1965. The study is in full
compliance. No funding under this act is involved.

* Marine Protection, Research and Sanctuaries Act of 1972. This act is
not applicable to this study.

* National Environmental Policy Act of 1969, as amended. The study is
- in full compliance at this-stage. A systematic interdisciplinary approach to
planning has been utilized; alternatives have been studied, developed and
described; and ecological information has been developed and utilized.

* National Historic Preservation Act of 1966, as amended. The study is
in full compliance at this stage. The above referenced letter from the State
Preservaton Officer reflects compliance at this stage. :

* Rivers and Harbors Appropriation Act of 1899. The study is in full
comphance The proposed work would not obstruct nawgable waters of the-
United States.

* Watershed Protection and Flood Prevention Act of 1954, as amended.
This act is not applicable to Corps projects.

* Wild and Scenic Rivers Act of 1968, as amended. The study is in full
compliance. The Kissimmee River is not part of the Wild and Scenic River
System, nor is it proposed at this time.

* Executive Order 11988, Flood Plain Management. The study is in full
compliance. The recommended plan supports avoidance of development in the
flood plain, continues to reduce hazards and risks associated with floods and to
minimize the impact of floods on human safety, health and welfare, and
restores and preserves the natural and beneficial values of the base flood plain.



* Executive Order 11990, Protection of Wetlands. The study is in full
compliance. By nature the of the project, it involves work in wetlands, and no
practicable alternative to working in wetlands exists. Losses and degradation
to the beneficial values of wetlands are minimized, and such values are
preserved and enhanced. The public has been involved early in planning.

* Executive Order 12114, Environmental Effects Abroad of Major Federal
Actions. This Executive Order is not applicable to this study.

9.4.8 Public Views

There are a few general themes that persist throughout public sentiment
with regard to the alternative plans. Among established professional fishing
guides and boaters who utilize larger boats, there is general preference to not
dechannelize C-38. This is because of the ease of navigation and the speed at
which fishing guides can move from one point on the river to the next. Also,
though not understood, perhaps the few remaining active tributary flows into
C-38 form a perfect fishing boundary for sportfishing. It seems, the larger
predator fish will stay near the inflow point, utilizing the zone as lake fish.
Fishing guides have cued in on the few remaining spots that create this
feature. They believe the fishing is quite good, however the biologists indicate
the fishery is on a steady decline and that a major collapse of the ﬁshery may
be imminent in the near future.

The next group of alternatives involve dechanneh'zation, but leave the
original pools in place. They provide perhaps more control of flood waters and
water control in droughts by stabilizing levels and maintaining individual pools.
These plans are favored by fishing guides and large boat owners as a second
preference to the "no action" plan. In general, less enthusiastic proponents of
restoration who may be overly cost conscious rather than concerned with pure
performance seem to prefer these plans. :

The Level II Backfilling Plan and the Modified Level 1I Backﬁllmg Plan
is the plan most umversally supported by proponents of the river restoration
project, but there is concern over how it might be funded. In general
opponents to river restoration umiformly focus dissatisfaction of this plan.
There are allegations of sediment problems, drought problems and navigation
problems, Although many of these bave been addressed in technical studies,
opponents still prefer to indicate mistrust for the technical studies and follow -
their alleged intuition or gut feeling that backfilling can not be accorplished
safely and successfully.

Although years of studies have addressed the technical concerns, there
are tough social and economic questions regarding the adoption of the the Level
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IT Backfilling Plan. There appears to be a struggle on two planes; first, this
type of civil works project versus other societal needs such as education and
health, secondly this type of public works project versus other public works
projects that add less subjectively and more tradltlonally to net economic
--development,

9.4.9 Evaluation

Alternative plan evaluation confirmed the results and recommendation
of the SFWMD study; that is, that the Level II Backfilling Plan is the best plan
of those studied to accomplish restoration of the Kissimmee River’s ecological
integrity. While each of the restoration alternatives retain flood control and
navigation capabilities within the study area, the Level II Backfilling Plan
maximized the extent of ecological restoration within the Lower Kissimmee
River Basin. Brief comparisons of plans are as follows:

* Physical Form - Information displayed in Table 25 illustrates that the
Level II Backfilling Plan would best restore the historic river mileage and
establish remnant oxbows as active, functioning parts of the river system.

* Hydrology - Although each of the restoration plans performed similarly
in restoring discharge characteristics and overbank flows comparable to pre-
project conditions, only the Level II Backfilling Plan would restore acceptable
flow velocities, stage recession rates, and flood plain inundation frequencies.
In the Weir, Plugging, and Level I Plans, water would be impounded in the
downstream ends of pools, leaving upper ends dry. Modelling results from
evaluation of the Level II Backfilling Plan indicate that the maximum velocities
for the restored channel would be between 1.8 and 2.0 feet per second for a-
bankfull stage. Discharges which exceed bankfull would flow overland as flood
plain as sheet flow. Modeling of the Level II Backfilling Plan resulted in
average flood plain velocities on the drder of 0.2 to 0.4 feet per second.

* Water Quality - All plans would have similar construction-related
turbidity effects, with the more extensive Level II Backfilling Plan resulting in
the greatest effects. The high river flow velocities generated by the Weir,
Plugging and Level I Plans would result in long-term periods of erosion and
turbidity. Rapid recession rates produced by these plans also would affect water
quality and induce fish kills in the retained canal stretches below the point of
the uppermost diversion (SFWMD, 1991). These effects would not occur with
the slower velocities and stage recession rates expected with the Level IT Plan.

* River/Flood Plain Ecosystem - The Weir, Plugging and Level I

Backfilling Plans will not reestablish the full complement of hydrologic criteria
and physical form guidelines on any portion of the river/flood plain. Therefore,
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the plans would not restore any acres of ecosystem comparable to that which
existed prior to channelization. The Level II Backfilling Plan would restore
33,000 acres of rlver/ﬂood plain ecosystem which would reestablish habitat for .
318 fish and wildlife species.

“* Fish and Wildlife Habitat - The Weir, Plugging and Level I Plans would
be expected to result in habitat units in the range of 123,000 (existing condition
level) to 170,000, increasing to 285,342 with the Level II Plan. The Weir,
Plugging and Level I Plans would result in flooding and rapid runoff on pasture
not now subject to frequent flooding. Wildlife in these areas would be subject
to population disruptions from habitat flooding. Fish populations may be
adversely affected due to water quality effects of rapid flood water recession.
The Level II Backfilling Plan would create more stable hydrologic conditions,
leading to the reestablishment and distribution of more natural habitat and
wildlife populations.

* Wetlands - The Weir, Plugging and Level I Plans would result in about
17,000 acres of impounded wetlands with limited fish and wildlife values. - The
Level 11 Backfilling Plan would result in about 29,000 acres of wetlands with
full complement of functional values.

* Aquatic Plant Control - Hydrilla distribution and other ﬂoatiﬁg and
submerged aquatic plants requiring management could increase in relation to
restored river miles, with the Level II Plan resulting in the greatest increase.

* Fishery - Under the Weir, Plugging and Level I Plans, flooding and
rapid recession rates would adversely affect fish. Fish kills would occur more
frequently as a result of lowered dissolved oxygen levels resulting from organic
matter carried off the flood plain by rapldly receding flood waters. Periodic
excessive flow rates would degrade spawning habitat. Fish biomass would
decline to an estimated 200 - 4000 pounds. With the Level II Backfilling Plan,
these adverse effects would not be expected due to slower recession rates and
velocities, and fish biomass would increase to about 46,000 pounds.

* Waterfowl - Based on the results of the Demonstration Project
waterfowl densities are projected to increase to a mean day winter population
of 550 ducks with the Weir, Plugging and Level I Plans, and 12,500 ducks with
the Level II Plan. '

* Wading Birds - A mean daily population of 10,000 birds would be
expected with the Weir, Plugging and Level I Plans. An estimated 16,000 birds
would be expected with the Level II Backfilling Plan. ‘

166



* Alligators - Improvement in the alligator population should be
proportional to river miles receiving reintroduced flow. Population density
should be at least about three per mile of restored river, resulting in -
populations of about 108 alligators with the Weir, Plugging and Level I Plans
and 168 alligators with the Level II Backfilling Plan

The Level I1 Backfilling Plan provides the hlghest level of fish and
wildlife outputs, which include acres of wetlands and associated wildlife habitat
units. This plan also provides the greatest extent of continuous river
restoration within the Lower Kissimmee River Basin and more closely
resembles the historic riverine ecosystem that existed prior to implementation
of basin flood control works. Evaluation of the SFWMD 1990 restoration plans
verified selection of the Level II Backfilling Plan as the measure for
implementation to restore the ecological integrity of the Klssunmee River.

9.5 FISH AND WILDLIFE RESTORATION ANALYSIS

In the June 25, 1990 Statement of New Environmental Approaches, the
Assistant Secretary of the Army for Civil Works established the
Administration’s policy to support the restoration of fish and wildlife habitat
resources as a priority objective of Corps water resources projects. This policy
is reflected in the Chief of Engineers’ "Strategic Direction for Environmental
Engineering” (February 14, 1990) and the Director of Civil Works’ "Policy
Guidance Letter No. 24, Restoration of Fish and Wildlife Habitat Resources”
(March 7, 1991). The annual program and budget requests for the Corps of
Engineers civil works activities for Fiscal Years 1992 and 1993 have accorded
high priority to the restoration of environmental resources, including fish and
wildlife habitat resources.

In developing the Level II Backfilling Plan, the SFWMD defined its
planning objective as restoration of the ecological integrity of the Kissimmee
River ecosystem. The "ecosystem” approach-used by the SFWMD is much
broader than the "fish and wildlife restoration" concept of current Federal
policy. While fish and wildlife would certainly be the major component of an
ecosystem analysis, other components, such as water quality, water supply,
recreation and aesthetics, would also be ecosystem objectives. Since these
other objectives have their own analytical and procedural requirements
(economic evaluation, cost sharing, etc.) for determining the extent of the
Federal participation in them (separate from those for fish and wildlife), it was
necessary to determine the separable fish and wildlife component of the Level
Il Backfilling Plan’s ecosystem output.
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9.5.1 Basis for Federal Fish and Wildlife Planning Objectives

The Federal interest in restoration of fish and wildlife habitat resources
is founded in numerous Federal laws and other policy statements that define
purposes and programs for Nationally significant resources. These include, but
are not limited to, the following:

* Fish and Wildlife Coordination Act of 1958, as amended, which
encompasses, birds, fishes, mammals, and all other classes of wild animals and all
types of aquatic and land vegetation upon which wildlife is dependent... Wildlife
conservation shall receive equal consideration and be coordinated with other features
of water-resource development programs through the effectual and harmonious
planning, development, maintenance, and coordination of wildlife conservation and
rehabilitation”.

* Endangered Species Act of 1973, as amended, which states that "the
purposes of this Act are to provide a means whereby the ecosystem upon which
endangered species and threatened species depend may be conserved, to promde a
program for the conservation of such endangered spec:es and threatened spectes"”.

* Executive Order 11990, Protection of Wetlands, Whlch requires that
each Federal agency, "shall provide leadership and shall take action to minimize the
destruction, loss or degradation of wetlands, and to preserve and enhance the natural
and beneficial values of wetlands, in carrying out its responsibilities for (1) acquiring,
managing, and disposing of Federal lands and facilities; (2) providing Federally
undertaken, financed, or assisted construction and improvements; and (3) conducting
Federal activities and programs affecting land use, including but not limited to water
and related land resources planning, regulating, and licensing activities”.

* North American Waterfowl Management Program, which is based on
a 1986 agreement between the United States and Canada and is legislatively
supported by the North American Wetlands Cons&vation Act (Public Law 101-
223), is an international program to reverse the downward trends in North
America’s waterfowl populations by protecting and improving waterfowl
habitats nationwide, particularly in thirty-four areas within the United States
identified as being critical to meeting the Program’s goals and objectives. The
Everglades Drainage Basin, which includes the Kissimmee Basin, is one of the
Program’s .- waterfowl habitats of major concern. Department of the Army
support to the Program is set forth in an agreement SIg'ned with the
Department of the Interior on January 23, 1989.



+9.5.2 Fish and Wildiife Problems and Opportunities

These Federal laws and policies embrace a wide variety of fish and
wildlife resources present in the historic, existing and future (“without project”;
"no action") Kissimmee River. Construction of C-38 converted a riverine and
associated wetlands ecosystem into a flood conveyance waterway with
predominantly uplands adjacent to it. In order to evaluate the extent of this
degradation and the potential for future restoration, the following resource
categories were selected as meaningful indicators of the Federal fish and
wildlife restoration interest in this study:

* Wetlands - Prior to channelization, the Kissimmee River marshlands
was a rich mosaic of wetland vegetation, covering about 35,000 acres that
supported a diversity of fish and wildlife. Today, only about 14,000 acres
remain, dominated by broadleaf marsh with reduced wetland values. No major
change in wetland area or values would be expected in the future "without
project” condition.

* Fishery - The historic Kissimmee River fishery produced about 81,000
pounds (1957 instantaneous measurement). Spawning conditions were
excellent, and the survival rate for immature game fish was good. The ratio of
rough fish (gar, bowfin) to game fish (bass) was about 2:1. Currently, the
central section of the river can produce about 3,000 pounds. Spawning success
is good, but there is a poor survival rate for immature bass. The ratio of rough
" fish to game fish is about 3:1. In the future "without project” condition, fish
biomass is not expected to improve.

* Waterfowl - The historic wintering population was estimated to be
about 12,500 ducks. Since the 1950’s, there has been a significant decline in
Florida’s top three inland duck species: ringneck, pintail and widgeon. The-
current winter population is estimated to be only 140 ducks, and represents the
expected winter population in the future "without project" condition.

* Wading Birds - The historic Kissimmee River wading bird population
(egret, heron, ibis, etc.) was about 18,000 birds. The current population is
about 3,500 birds. That level would be expected to decline in the future
"without project” condition.

* Endangered Species - Historically the Kissimmee River contained
21,000 more acres of wetlands than currently exist. To the extent that the
project will restore these wetlands, a commensurate return of endangered and
threatened species numbers dependent on thls habitat type is expected to
occur.
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* Habitat Vaiue and Extent - Habitat value and extent is measured in
habitat’ units (HUs) using the U.S. Fish and Wildlife Service’s Habitat
Evaluation Procedures (HEP). Habitat units for the Kissimmee River were
estimated using the suitability requirements of twenty-five fish and wildlife
species or species groups over seventeen habitat types. The procedure showed
that the Lower Basin historically provided about 340,000 Hus, and was reduced
to about 123,000 Hus under existing conditions. In the future "without project”
condition, habitat units are expected to decline in the study area.

9.5.3 Federal Interest and Significance of Problems and Opportunities
There are clear and direct interrelationships among these indicators and
the laws and policies that define the Federal interest in fish and wildlife

restoration:

* The Fish and Wildlife Coordmatwn Act covers all fish and wildlife
resources, including:

Wetlands and their fish and wildlife values (measured in acres),
Fishery (measured in fish biomass pounds),

Waterfowl (measured in number of md1v1duals in the wintering
population),

‘Wading birds (measured in numbers of individuals in the populatlon)
and, .

Habitat value and extent (measured in habitat units).

* The Endangered Species Act covers Federally hsted endangered species
and threatened species and their critical habitats.

* Executive Order 11990, Protection of Wetldnds covers wetlands and
their fish and wildlife values (measured in acres).

* The North American Waterfow! Management Prog_z;am covers
waterfow!l (measured in number of individuals in the wintering population).

In addition to having a Federal interest, each of these resources is
considered to be "significant" as defined by the three significance criteria in the
"Principles and Guidelines" technical recognition, institutional recogmtlon and
public recogmtlon
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* Institutional recognition - As described above, the individual resources
fall within the scope of at least one of the following Federal laws and policies:
Fish and Wildlife Coordination Act of 1958, as amended; Endangered Species
Act of 1973, as amended; Executive Order 11990, Protection of Wetlands; and the

- North American Waterfowl Management Program.

* Public recognition - During the course of the first Corps feasibility
study, the SFWMD restoration study, and this study, the public has been
afforded numerous opportunities to be involved in the formulation and
evaluation of alternative plans. Public concerns focused on the river and flood
plain ecosystem and its component wetlands and fish and wildlife populations,

~including the river fishery, waterfowl, and wading birds. The interests that
have recognized the importance of these resources span the spectrum of public
interest groups, and include both private groups, such as the Sierra Club and
the Audubon Society, and public agencies at Federal, State and local levels,

* Technical recognition - The Lower Kissimmee River Basin ecosystem
has technical, scientific significance based on its diverse fish and wildlife
characteristics. The flood plain has the potential to create winter water
characteristics for waterfowl that are virtually unique in the United States. Its
maidencane and mixed species wet prairie are critical to both waterfowl and
wadmg birds that range through the region. Most. of the basin’s fish and
wildlife resources were severely degraded, if not eliminated, as a result of the
construction of C-38. It is technically feasible to restore most of the diverse
natural environmental conditions, and, as a result, many of the fish and wildlife
resources that existed before channelization. Scientific - experts from
throughout the nation have beéen integrally involved in the planning and
evaluation of the Kissimmee River over the past twenty years, and have
recognized the scientific basis for the basin’s significance. Of particular note
were the 1988 Restoration Symposium, sponsored by the SFWMD, which
merged the insights and knowledge of over 150 top scientists and engineers
into restoration goals and objectives; and the involvement in this study of
ecological experts in the Corps, SFWMD, USFWS, and Florida Department of
Fish and Game, and Flonda DER. ,

9.5.4 Federal Fish and Wlldllfe Planning Objectwes

Given the degraded condition of the wide range of the Lower Kissimmee
River Basin’s fish and wildlife resources that resulted principally from the
construction of C-38, and the Federal interest in the selected significant -
resources, the following Federal planning objectives were developed for this
study:
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_ * Improve the extent of wetlands in the Lower Kissimmee River Basin,
as measured in acres. '

* Improve the fishery in the Lower Kissimmee River Basin, as measured
in fish biomass.

* Improve the waterfowl resource in the Lower Kissimmee River Basin,
as measured in number of individuals in the winter population.

* Improve the wading bird resource in the Lower Kissimmee River Basin,
as measured in number of individuals in the population.

* Improve the value and extent of Lower Kissimmee Rlver Basin fish and
wildlife habitat, as measured HUs.

Goals to measure success in meeting these Federal fish and wildlife
planning objectives are twofold. First, "Policy Guidance Letter No. 24" states:

"Fish and wildlife restoration consists of measures undertaken

to return fish and wildlife habitat resources to a modern historic

condition... The goal of fish and wildlife restoration is to reverse the

adverse impacts of human activity and restore habitats to previous levels

of productivity but not a higher level than would have existed under
natural conditions in the absence of human activity or disturbance”.

In this study, those levels would be for the conditions that existed in the
decade before the construction of C-38. However, for this study, a second goal
was established which required that any plan recommended by the Corps as a -
result of the study will achieve the same results as the Level II Backfilling Plan
unless agreed to by the sponsor. Therefore, a second goal equal to at least the
levels of outputs that would be produced by the Level II Backfilling Plan was
established. Although this second goal supersedes the goal defined in "Policy
Guidance Letter No. 24", this analysis looked at outputs against both goals as
a-sensitivity check for decision makers. Table 28 displays the goals for the
selected resources. (The above stated Federal fish and wildlife planning
objectives could be restated to reflect these goals by replacing the introductory
word "Improve..." with "Restore the historic level of..." for the first goal; or with
"Achieve the Level IT Backfilling Plan output’s level of...” for the second goal )
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TABLE 28
FISH AND WILDLIFE RESTORATION OBJECTIVES

Fish and Measurement Modern Level II le
Wildlife Unit Historic. -Backfilling
Resource Condition | Plan Qutputs
IL Wetlands Acres 35,000 29,000
Fishery Pounds 81,000 46,000
Waterfowl Individuals in 12,500 12,500
. winter
population ,
Wading Birds | Individuals in 18,000 16,000 .
population
Habitat Value | Habitat Units | 340,000 | 285,000
and Extent (Hus)

9.5.5 Options for Meeting Federal Fish and Wiidlife Planning Objectives

_ Given the Federal fish and wildlife planning objectives, and the goals for
meeting these objectives, options for meeting the objectives were identified.
These options were limited to those that had been previously considered during
the SFWMD’s 1990 restoration study, which drew on the plan formulation
experience and results of the first Corps feasibility study. Both of these studies
included extensive investigations of a wide variety of management measures

and design concepts that would produce a range of fish and wildlife outputs.
Therefore, although the list of options considered in this analysis is not
extensive, it uses the most effective options from the previous studies which
were exhaustive in their consideration of planning and design measures. For
this analysis, options for meeting the Federal fish and wildlife planning
objectives are: '

* Fixed Weir Option,

* Gated Weir Option,

* Plugging Option,

* | evel | Backfilling Option, and
* Level Il Backfilling Option.
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Previous sections of this report presented detailed descriptions and maps
of these options, and should be consulted for more information about their
construction and operation.

9.5.6 Evaluation of Options

Each of these options was evaluated against the goal of restoring the
modern historic condition, as shown in Table 29, and against the goal of
accomplishing the Level II Backfilling Plan outputs, as shown in Table 30.
These evaluations indicated:

* The "without project” condition will not return resource. levels
previously experienced in the historic condition, nor will it lead to resource
conditions expected to occur with the Level II Backfilling Plan.

* Four options, while different in technique, are essentially identical in
accomplishment - fixed weir, gated weir, plugging, and the limited Level I
backfilling. With the exception of fishery resources, which these options would
degrade due to adverse water quality effects, these options would represent
only a moderate improvement over the "without project” condition.

* The remaining option - the Level II Backfilling Plan - would produce
the highest levels of fish and wildlife resources, and would therefore make the
greatest contribution to the priority output of fish and wildlife restoration.
Since the Level II Plan was initially formulated and designed (during the
SFWMD restoration study) to address the full range of ecosystem values, it will
provide outputs for all fish and wildlife.

This ana.lysis has shown that, given a range of fish and wildlife resources
in the Lower Kissimmee River Basin, the Level II Backfilling Plan, as
developed by the SFWMD and modified by the Corps of Engineers is the most
effective comprehensive plan for restoration of the Kissimmee River fish and
wildlife values.

174



CONDITIONS RESTORED

TABLE 29
PERCENT OF MODERN HISTORIC FISH AND WILDLIFE

Fish and
Wildlife
Resources

"Without

Condition"

Fixed
Weir

Gated
Weir

Plugging

"| Backfilling

I:evel I

Level I1
Backfilling

Wetlands
(acres)

40%

49%

49%

49%

49%

83%

Fishery
(Ibs.)

4%

5%

5%

5%

4%

57%

Waterfowl
(individuals
in winter
population)

1%

4%

- 4%

4%

4%

100%

Wading
Birds
in
population)

(individuals

< 19%

56%

56%

56%

56%

89%

Habitat
Value and
Extent
(Habitat
Units)

< 36%

- 50%

36% -

36% -
50%

36% -
50%

36% - 50%

84%

Note: Percentages are based on data from 1a

Te 26.
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TABLE 30

PERCENT OF LEVEL II BACKFILLING PLAN
FISH AND WILDLIFE OUTPUTS ACCOMPLISHED

Fish and "Without | Fixed | Gated | Plugging | Levell Level 11
Wildlife | Condition"| Weir | Weir Backfilling | Backfilling
Service ' :

Wetlands 48% 59% | 59% 59% 59% 100%
(acres)
| Fishery % 9% | 9% 9% 7% 100%

(Ibs.) _ L
Waterfowl 1% 4% 4% 4% 4% - 100%
(individuals
in winter
population) ' h

Wading < 22% 63% | 63% 63% | - 63% 100%

Birds

(individuals

in

population) _ .
Habitat <43% |43% -| 43% - | 43% - | 43% - 60% 100%
Value and 60% | 60% 60% :
- Extent
(habitat
units)
ote: ?ercentages are based on data (rom Table 26.

9.6 INCREMENTAL ANALYSIS

...~ Corps policy requires an incremental cost analysis to be performed for
all plans recommending Federal participation in a water resources development
project, including fish and wildlife restoration projects. The purpose of such
analyses is to assure that all features of the Recommended Plan are justified
based on both monetary (dollars) and non-monetary (environmental quality)
factors. The following analysis is designed to aid reviewers and decision makers
in understanding the fish and wildlife habitat restoration objective of this
study, and the rationale used to support and justify each feature (increment)
included in the Recommended Plan.

Incremental analysis requires that fish and wildlife resources be
inventoricd ahd grouped into resource categories as meaningful indicators of
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their relative significance from a national, regional and local perspective. The
high, ecological significance of the Kissimmee River Basin has been well
documented in this report. Planning objectives are developed to reflect specific
problems and opportunities to be addressed during the study. In this instance,
- the objective of the study is to determine the most cost effective, justified
means to restore degraded ecological conditions (expressed in fish and wildlife
habitat quality) of the Kissimmee River.

Based on established planning objectives, suitable fish and wildlife
management measures are identified. Candidate management measures
identified and evaluated during this study focused on means to restore the river
- basin’s historic hydrological conditions that directly and indirectly influence the
area’s fish and wildlife habitat quality. Selected management measures are
analyzed to determine if they can function independently, or if they must be
combined with other management measures to form independently functioning
units. Each ‘management unit, comprised of one or more management
measures, are considered separate increments for analysis purposes. The
monetary cost for implementing each management unit {(increment) must be
determined. :

Also, the environmental output (performance) attributed to each
management unit must be established. These two factors form the basis for
performing incremental cost analysis, where the costs of implementing the
management measures are measured in dollars, and the benefits reflected in
other non-monetary units of measure, such as fish and wildlife habitat quality
units. Once costs have been estimated for the plan increments, they must be
arrayed from lowest to highest cost per unit of output. The purpose of
incremental analysis is to discover and display variations in costs for producing
a given unit of output, and to assure the recommended plan consists of the
most cost effective, justified management measures required to produce the
least cost plan responsive to established planning objectives. :

During both the Corps’ first feasibility study and the SFWMD’s
restoration study, much consideration was given to the cost effectiveness of
restoration increments and the reasonableness of scope of each alternative
restoration plan. During the more recent restoration study, which produced
the alternative plans evaluated in this feasibility study, the SFWMD team of
engineers and scientists gave extensive consideration to incremental analysis
through an implicit approach, though it was not termed as such in the 1990
Restoration Report. The following paragraphs describe the incremental cost
analysis performed for this study, and fully utilizes information developed
during previous Corps and SFWMD studies.



n

9.6.1 Fish and Wildlife Resources Categorization

Construction of C-38 converted a riverine and associated wetlands flood
plain ecosystem into a flood conveyance waterway which dramatically altered
its historic fish and wildlife habitat quality. In order to .evaluate the extent of
this degradation and the potential for future restoration, numerous resource
categories were selected as meaningful indicators of fish and wildlife habitat
quality. The following incremental cost analysis uses habitat quality and
quantity for selected fish and wildlife species as a surrogate for a wide range
ecological values attributed to the area’s ecosystem.

Habitat quality determination were measured using the USFWS’s
Habitat Evaluation Procedures (HEP). Habitat units for the Kissimmee River
were estimated using the suitability requirements of twenty-five (25) fish and
wildlife species or species groups for seventeen (17) habitat types that
represent pre-project (1962) conditions, as presented in the Fish and Wildlife
Coordination Act Report in Annex E.

9.6.2 Significant Net Losses

The Habitat Evaluation Procedure showed that the Lower Basin
historically provided about 340,000 average annual habitat units (AAHUs), and
was reduced to about 123,000 AAHUs under existing conditions. This
represents a loss of approximately 217,000 AAHUs (65%), and ongoing
degradation is expected to continue in the "without project” condition. The
significance of these losses were determined by established procedures based
on the resource’s technical, institutional, and public recognition, as described
previously in sub-section 9.5.3, Federal Interest and Significance of Problems -
and Opportunities.

9.6.3 Planning Objective

Given the highly degraded condition of the Kissimmee River Lower
Basin’s ecosystem that resulted principally from the construction of C-38, and
the established significance of these losses, numerous restoration planning
objectives were developed for this study. However, as stated above, fish and
wildlife habitat quality/quantity values were used in this analysis as a
surrogate to reflect broader ecological values attributed to this Basin.
Therefore, the restoration planning objective is: restore the loss of 217,000
AAHUs representing the seventeen major habitat types historically found in the
Kissimmee River Lower Basin prior to 1962.

9.6.4 Unit of Measurement
The outvut of plan increments are described in the same units of
rneasurement ‘AAHUs) nwad to calculate specific fish and wildlife resource

loases, and to determine rexteration planning objectives.
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9.6.5 Potential Strategies '

Each selected management measure must show potential for contributing
towards meeting the stated restoration planning objective, and must be placed
in functionally independent management units (increments) asdescribed above.
Table 20 lists 13 components of the recommended plan. Out of these, the
following three are management measures that could be unplemented
independently, and therefore analyzed separately:

* Outlet reach modifications
* Pool B weir modifications
* Paradise Run

The remaining ten components can not be implemented individually and
must be combined either to function properly, or to maintain flood protection
caused by changes in the flood plain’s hydrology. Four of the components are
functionally dependent as follows:

* Backfilling - dependent on land interests which are necessary to convey-
the water for all project purposes (flood control, navigation, and
environmental restoration). Backfilling could not be constructed unless
interests were acquired in the necessary lands.

* Land Interests - dependent on backfilling to realize the benefits of
reflooding these land interests. Land interests would not be acquired if
the hydrologic conditions created by backfilling were not established.

* Bridge Crossings - dependent on backﬁlling being constructed to realize
any environmental benefits. Bridge crossing would not be necessary if
the flood plain conveyance caused by backfilling did not occur.

* Revegetation - dependent on backfilling since it would only be
necessary as result of the construction (as previously described, this
component was eliminated from the recommended plan).

The final six management measures are required to maintain flood
protection because of the changed hydraulic conditions caused by backfilling
and would not be required if backfilling did not occur:

* Tributary modifications.

* S-65 by-pass weir and channel.

* 5-65A modifications.

* Removal and degradation of S- 65B C, and D spillways, locks, tieback
levees, and buildings.

* S-65E modifications.

* Local levee modifications.
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Refer to the previous sub-section (Modifications to the Level I Backﬁlhng Plan)
for more detail.

None of the three independent management measures (outlet reach
modifications, Pool B weir modifications, Paradise Run) were analyzed in
further detail. The data on environmental outputs for the outlet reach and
Pool B weir modifications which is needed for incremental analysis is not
available at this time. As previously discussed, the outlet reach modification
and the Pool B weir modifications will be analyzed in detail during later studies
to determine the hydraulic and environmental effects. In the absence of this
data, these measures have been identified as locally preferred features, and if
implemented they will be a non-Federal cost. In addition, since there is
currently no non-Federal sponsor for Paradise Run, this feature was dropped
from further consideration prior to cobtaining the environmental data needed
for incremental analysis.

In addition, to define functionally independent management units
(increments), further incremental cost analyses were conducted for alternative
lengths of backfill. This analysis was required to demonstrate that the study
identified, and the Corps recommended, the most cost effective, justified plan
to accomplish the stated restoration planning objective. Three alternative
lengths of backfill were analyzed. For clarity, each length is described and
analyzed as an independent increment even though they also can be considered
alternative plans. These three plan/increments are as follows: the Minimum
Plan/Increment - "1" (15 miles of backfill), the Recommended Plan/Increments
- "1+2" (an additional 14 miles of backfill, totaling 29 miles), and the Maximum
Plan/Increments - "1+2+3" (an additional 19 miles of backfill, totaling 48
miles). Figure 30 shows the locations of these increments. These increments
were defined based on engineering constraints and major changes in costs
required to implement the management measures included in the increment.

= .

In this analysis, the financial costs of plan increments are defined in two
general categories: fixed costs and variable (incremental) costs. Variable costs
generally consist of costs that are a direct function of the length of C-38 to be
backfilled, and include the costs of backfill construction and adjacent lands
needed for restoration and flood control purposes. These variable costs are
assumed to be approximately the same for each mile of backfill, but would be
different for each plan increment since they would change as the extent of
backfilling changes. g
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Fixed costs consist of costs for essential project features that must be
implemented in order for backfilling to be possible. Two major groups of fixed
costs were identified for this analysis. First, in order to fill even one mile of C-
38, it would be necessary to acquire re-flooding rights along the upper Pool B
and Pool A areas that would be affected by backwater from any blockage of the
canal. The fixed cost for this initial essential feature, which would be included
in any increment, is estimated to be about $106 million. A second group of
fixed costs would be incurred if backfilling extends upstream from about the
middle of Pool B. Above that point, backfilling would cause Lake Kissimmee
outlet channel backwater effects to extend upstream of S-61 or S-63A in the
Upper Basin, and, consequently, there would be an extraordinary increase in
costs to mitigate induced backwater flooding effects to the high level of
development and infrastructure in the more populated areas of the Upper
Basin. These fixed Upper Basin costs, which are estimated to be about $894
million, would become another fixed cost component for all increments causing
Upper Basin backwater effects. All increments assume that the Headwaters
Revitalization Project is in place in the without condition; therefore, its fixed
costs are not included for the purpose of this analysis.

Although, in theory, it would be technically and financially possible to
implement any length of backfilling, environmental requirements bracketed the
range of plan increments considered. As previously discussed (see Section 8,
"Formulation of Alternative Plans: South Florida Water Management District
Restoration Study"), the SFWMD restoration study determined that the
minimum area needed to restore a functioning ecosystem with a full
complement (mosaic) of fish and wildlife habitats is about 25 square miles in
size. ‘While smaller areas could be created, they would lack the essential
critical mass of physical, hydrologic, and biological characteristics necessary for
ecological integrity, and therefore would not have met the SFWMD’s
restoration goal. This report supports that conclusion. Further analyses (see
below) indicated that about 15 miles of backfilling would be needed to create
the minimum 25 square mile area; therefore, 15 miles would be the minimum
backfilling increment. The recommended backfilling increment was established
by an analysis of fixed project costs and was found.to be 29 miles in length.
The maximum backfilling increment is limited by the length of Kissimmee
River that is channelized in C-38, which is about 48 miles.

9.6.6 Plan Increments and Costs

As discussed in the previous section, properly defining plan increments |
is critical to incremental analysis.
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9.6.6.1 Minimum Plan/Increment "1"

As previously discussed, thé minimum . area needed to restore a self
sustaining, functioning ecosystem with a full complement of fish and wildlife
~ habitats is 25 square miles. Based on the assumption that the distribution and

functionality of major habitat types in the pre-channelization ecosystem would

be reestablished, as verified by the Demonstration Project studies, the optimum
placement of this minimum area would include all of Pocl C and the northern
half of Pool D up to about one mile south of U.S. Highway 98. About 15 miles
of C-38 would need to be backfilled {o produce this Minimum Plan Increment,
leaving 41 miles of canal intact. The Minimum Plan Increment also would
~ include necessary structural modifications and land requirements.

- Pool C includes a fairly complete complement of the pre-channelization
habitat types, but lacks a significant cypress-wetland hardwood and switchgrass
component, as shown in Table 1. Cypress wetlands provide high quality habitat
for river otter, limpkin, alligator, and the endangered wood stork, while
switchgrass is a transitional wetland-upland habitat of particular importance to
species such as bobcat and snipe (see habitat suitability index values for these
habitats in the Habitat Evaluation Procedures analysis). Inclusion of part of
Pool D in the Minimum Plan Increment would reclaim some of the largest
remaining patches of cypress.and wetland hardwoods, as well as switchgrass
habitat. The Minimum Plan Increment would restore about 27 miles of river
channel, and about 25 square miles of ecosystem, including 53 percent of the
broadleaf marsh, 17 percent of the wet prairie, 18 percent of the wetland shrub,
33 percent of the forested wetlands, 12 percent of the switchgrass, and 32
percent of the open water river habitat that occurred in the pre-channelization
ecosystem as shown in Table 31. About 79,000 AAHUs would be provided by
the Minimum Plan Increment as shown in Table 32, This represents
approximately a 36 percent contribution to the restoration planning objective
(217,000 AAHUs). '

- The Minimum Increment would have a fixed cost of about $106 million
and a variable cost of about $101 million, for a total cost of about $207 million.
The average annual cost for Increment 1 would be $18,751,000. .

9.6.6.2 Recommended Plan/Increments "1+2"

The next largest plan increment is the increment represented by the
Recommended Plan. This would consist of backfilling C-38 from the middle of .
Pool B to the middle of Pool E (a distance of about 29 miles), as well as related
structural modifications and land requirements. This represents an additional
14 miles of backfill over Increment 1.

The basis for defining the additional backfilling that this increment

would provide over Increment 1 was established by an analysis of project costs,
and the assumption that environmental outputs would increase linearly with
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increases in miles of backfilling. Additional variable costs of .the added
increment beyond Increment 1 would be proportional to the environmental
outputs that would result from the backfilling of each additional mile of C-38. .
Since the initial fixed cost (flooding rights for the backwater affected area) is
already included in the cost of Increment 1, the unit costs of restoratlon
decrease as each additional mile of backfill is added.

The unit cost of ecosystem restoration would continue to decline as
increments of backfilling are added, until it reached the upstream point where
backfilling caused the Lake Kissimmee outlet channel backwater effects to
extend upstream of S-61 or S-63A in the Upper Basin - that is, the point where
the second major fixed cost is incurred, as described below under the Maximum
Plan/Increment discussion. At this point, unit costs would increase
dramatically due to the addition of the second major fixed cost. The
Recommended Plan/Increment ends just before this point, in the middle of
Pool B, at the estimated location where any additional upstream backfilling
would induce Upper Basin backwater flooding effects and incur the second
major fixed cost, while environmental benefits (AAHUs) would continue to
increase linearly, i.e., at a constant level for each mile of backfill. This stopping
point location is a planning estimate, and is subject to evaluation and
adjustment based on the results of the hydraulic menitoring program to be
conducted concurrent with construction. .

Backfilling Increment 2 would restore an additional 14 miles of C-38
would leave about 27 miles of C-38 intact and result in an additional 29 miles
of restored river channel. In the restored reach between mid-Pool B and mid-
Pool E, an additional 25 square miles of ecosystem, including an additional 39
percent of the broadleaf marsh, 35 percent of the forested wetlands, 61 percent
of the wet prairie, 52 percent of the smtchgrass, 33 percent of the wetland
shrub, and 50 percent of the open water river habitat from Increment 1, as
shown on Table 31. Figure 31 displays the restored acres in graphic form
Therefore, the Recommended Plan Increment would restore twice the wetland
acreage as the Minimum Increment Plan. Compared to the Minimum Plan
Increment, the additional restoration of the remainder of Pool D and portions
of Pools B and E would be of particular value in reclaiming 31gmﬁcant patches
of the habitat types that had the most restricted distributions in the pre-
channelization ecosystem. These include wetland hardwood, cypress,
switchgrass, and maidencane habitats. The maidencane acreage in Pool B
includes the largest remaining Rhynchospora prairie, which would be of
particular importance to waterfowl (see habitat suitability index values for this
habitat in the Habitat Evaluation Procedures analysis in Annex E). Increment
2 would provide about 96,000 AAHUs above Increment 1, for a total of 175,000
AAHUs for the Recommended Plan. This increment/plan would restore
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approximately 80 percent of the 217,000 AAHUs required to accomplish the
stated restoration planning objective as shown on Table 32.

The Recommended Plan Increment would have a fixed cost of about $106
million and a variable cost of about $254 million, for a total cost of about $360
million. The average annual cost for the Recommended Plan Increment would
be $32,114,000, an increase of $13,363,000 over the Minimum Plan Increment.
Therefore, the marginal cost for Increment 2 is $13,363,000.

9.6.6.3 Maximum Plan/Iincrements "1+2+3"

The Maximum Plan Increment would consist of backfilling the entire 48
mile length of C-38 between Lake Kissimmee and Government Cut, as well as
related structural requirements and land requirements. This additional 19
miles of backfill would most fully restore the basin’s historic physical
characteristics and maximize a functional ecosystem in the Lower Kissimmee
River Basin. Backfilling 48 miles would leave 8 miles of C-38 intact
(Government Cut) and result in 103 miles of restored river channel, producing
an estimated 70 square miles of restored ecosystem in the Lower Basin. While
it is not possible to exactly duplicate the pre-channelization ecosystem, the
Maximum Plan Increment would result in the fullest restoration of the
complete complement of the Lower Basin’s wetland habitats, Backfilling
Increment 3 would restore an additional 20 square miles of ecosystem,
including an additional 8 percent of the broadleaf marsh, 31 percent of the
forested wetlands, 21 percent of the wet prairie, 36 percent of the switchgrass,
49 percent of the wetland shrub, and 18 percent of the open water river habitat
above the Recommended Plan Increment as shown on Table 31. Increment 3
would provide 44,000 AAHUs above the Recommended Plan Increment, for a
total of about 217,000 AAHUs for the Maximum Plan Increment.

Furthermore, as discussed above, the Maximum Plan Increment also
would induce extensive flooding of residential properties around the Upper
Basin lakes and would therefore require additional real estate interests in the
affected properties. Therefore, fixed costs to mitigate this effect are
significantly greater for this increment. The Maximum Plan Increment would
have a total fixed cost of about $1 billion and a variable cost of about $432
million, for a total cost of about $1.432 billion. The average annual cost for the
Maximum Plan Increment would be $127,402,000, an increase of $95,288,000
over the Recommended Plan Increment. Therefore, the marginal cost for
Increment 3 is $95,288,000.

185



TABLE 31

PROJECTED ACREAGE OF RESTORED HABITATS

Habitat Types | Planning . Minimum Recommended Plan Increment Maximum Plan Increment
Objective Increment :
Contribution to | Contribution to | Total Performance | Contribution to Total Performance
Objective . Objective "1+2" Objective "1+2+8"
" (Recommended (Maximum Plan)
(Increment 1) (Increment 2) Plan) | (Increment 3)
Acres % Acres % Acres % Acres % Acres %
Open 4,801 1,536 32 2,421 50 3,957 82 844 18 4,801 100
Water/River
" Broadleaf 19,767 10,476 53 7,157 39 18,233 a2 1,534 8 19,767 100
Marsh
Wet Prairie 9,060 1,540 17 5,609 61 7,149 78 1,911 21 9,060 100
Wetland Shrub 5,386 969 18 1,776 33 2,745 50 2,641 49 5,386 100
Wetland 429 141 33 151 35 292 68 137 . 31 429 100
Forested : "
Switchgrass 444 53 12 231 52 . 284 64 160 36 444 100 ||
TABLE 32
UNIT COSTS OF BACKFILLING INCREMENTS
g Minimum Plan Recommended Plan Increment Maximum Plan Increment
Increment Tncrement 2 Total "1+2" Increment 3 Total "'1+2+3"
(Increment 1) .
[|AAHUs ‘ 79,000 " 96,000 -175,000 - 44,000 219,000
Cost ( x $1,000) 18,751 13,363 32,114 95,288 12'7,402 '
Unit Cost 237 139 .. 184 2,166 581
($/AAHUSs) '




N
n

N
-

\

=

=

—,
Qo

-
(¢}

—
- N
{

el
o
q

RESTORED AREA (ACRES) (x 1000)
R

ooooooooooooooooooooooooooooooo
IIIIIIIIIIIIIIIIIIIIIII
ooooooooooooooooooooooooooo

HABITATS RESTORED BY INCREMENTS
FIGURE 31 |



9.6.7 incrementai Costs Displayed

Figure 32 displays estimated financial costs and environmental outputs,
in habitat units and square miles of restored ecosystem, over the 15 - 48 mile
range of backfilling considered in this incremental analysis. Figure 33 displays
unit costs for habitat units and square miles of ecosystem restored in line
graphs; Figure 34 displays unit costs in bar charts.

The information presented in the figures shows that the Recommended -
Plan Increment has the lowest unit cost over the range of backfilling
considered; and, based on the assumptions and limited data used in the
analysis, is the most cost effective plan increment for producing fish and
wildlife outputs in the Lower Kissimmee River Basin. In addition to what can
be demonstrated through this analysis, it is expected that additional fish and
wildlife outputs will accrue well beyond the levels that would result based on
the generally linear outputs-to-backfilling relationship assumed here. These
greater outputs will occur as more miles of C-38 are backfilled, and more area
of ecosystem is restored and numbers of species increase: This relationship
between species richness and area has been demonstrated repeatedly in island -
biogeography studies. Moreover, through restoration of a naturally functioning
ecosystem, including the complex physical, chemical and biological processes
and interactions that led to temporal and spatial habitat heterogeneity, diverse
food webs, and stable energy flow in the pre- channehzatmn system, ecosystem-
level benefits will emerge.

Perhaps the most important of these emergent properties is resilience,
which enables plant and animal species to withstand both natural and human
disturbances and survive in a highly variable environment. Natural ecosystems
have an intrinsic buffering capacity that preserves species and their
interrelationships. Because species richness and the ability of natural
ecosystems to provide resilience and buffering capacity both increase with the
size of the ecosystem, the outputs-to-backfilling relationship will tend to
increase exponentially rather than linearly. In this sense, the incremental
analysis is conservative and underestimates the likely level of fish and wildlife
outputs from restoration through backfilling.
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9.7 MODIFIED LEVEL Il BACKFILLING PLAN

The Modified Level II Backfilling Plan that resulted from the previous
analyses is described in detail in the next section of this report. The modified
plan consists of backfilling about 29 miles of C-38; excavating about 11.6 miles
of new river channel; constructing a bypass weir and channel at S5-65;
shallowing and construction of weirs in the Lake Kissimmee outlet channel
reach; modifications of the Pool B weirs, and S-65A and S-65E structures;
construction of containment levees, bridge crossings at U.S. Highway 98 and the
CSXT Railroad, and new structures in Pool E; removing the existing S-65B, S-
65C and S-65D structures, and local levees; and installation of navigation
channel markers., About 67,843 acres of land will be acquired in fee or
easement to meet restoration needs and preserve flood control in the Lower
Basin. A number of residences, businesses, and farms may need to be
relocated. Boat launching ramps, and utilities will be relocated.

9.8 EVALUATION OF MODIFIED LEVEL 1 BACKFILLING PLAN

Descriptions of the effects of the modified Level II Backfilling Plan are
included in Tables 21 - 27. As shown in these displays, the modified plan would
be expected to provide essentially the same level of outputs and other effects
that would result from the basic Level II Backfilling Pla.n developed by the
SFWMD. Effects will be:

9.8.1 Physical Form

The modified Level II Backfilling Plan will create a more natural physical
environment in the lower Kissimmee River. It is not feasible to fully restore
the 103 miles of historic river which mea.udered often through braided and ill-
defined channels, from Lake Kissimmee to the upstream end of the
Government Cut at the lower end of the river. However, backfilling 29 miles
of C-38 and excavating 11.6 miles of new river channel will restore about 56
miles of continuous, more natural river. About 16 miles of C-38 will remain
above the restored area in Pools A and B; 11 miles will remain below the
restored area; and about 16 miles of oxbows - remnants of the original pre-
channelization river - will remain isolated across the flood plain. Pre-
channelization river characteristics, including slope and multiple, meandering
channels, are expected to eventually reestablish across the flood plain.

9.8.2 Hydroiogy

The Upper Basin’s Headwaters Revitalization Project will provide flows
" to the restored Kissimmee River approaching the duration and variability of
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discharges which occurred before the river was channelized. Minimum flows
are expected to exceed 250 cfs about 95 percent of the time, compared to the
eurrent flows which are less than 30 cfs 50 percent of the time. Maximum
velocities for the restored channel would be between 1.8 and 2.0 feet per second
during bankfull stage, and the stage recession rate should rarely exceed one
foot per month. Over bark flooding will occur within the restored area when
discharges exceed 1,400 - 2,000 cfs. Average flood plain velocities would be on
the order of 0.2 to 0.4 feet per second. .

Based on historic stage-duration hydrologic data and expected future
flows from Lake Kissimmee, overbank flooding of the river valley will start in
July or August, reach a peak from September through November, and gradually
recede from December through June. Very wet or dry years and storm events
will vary this pattern. Depth of overbank flow may be as much as six feet near
the river at the peak in a wet year, to only a few inches at the oufer edge of
the flood plain. Sheet flow should be constantly moving outward and inward,
and south toward Lake Okeechobee. Potholes and backwater sloughs w111 be
cut off from the river when it is flowing within bank.

Tributary inflows within the Lower Kissimmee Basin were generally
evaluated to assess impacts of river restoration. Mode! results show that while
stages within the tributaries were higher as a backwater effect of river
restoration, these differences in stage were determined to be negligible. Asan
example, the stage at Lake Istokpoga Canal increased by 0.14 feet, while the
stage at Pine Island Slough increased by 0.06 feet. _ o

9.8.3 Environmental Resources

Restoration of the altered physical and hydrologic determinants of
ecological integrity, through backfilling and the other features and operation
of the modified plan, will lead to reestablishment of the natural structure and
functioning of the Kissimmee River ecosystem. This, in turn, will lead to
reestablishment of most of the fish and wildlife and other biological attributes
of the pre-channelization ecosystem. The former expectation is based on well-
established ecological principles relating to factors that govern the development
and organization of ecosystems. The later expectation was verified by the
reestablishment of biological attributes that occurred during the SFWMD
Demonstration Project, despite the limited extent to which that project actually
restored the lost determinants of ecological integrity. A complete description
of the results of the Demonstration Project is presented in Section 8.

A measure of the modified plan’s success is the amount of ecosystem that

it will restore. This can be quantified by determining the area over which the
lost or altered determinants of ecological integrity are reestablished. Because

192



“this restored area will be driven by the same forces that formed and
maintained the pre-channelization river and flood plain, the restored ecosystem
can be expected to reorganize with an ecological structure which provides the
same environmental values and supports a similar complement of species,
including fish and wildlife, as the historic Kissimmee River ecosystem. Thus,
the benefits of ecosystem restoration will involve all species, including transient
and migratory species, within this geographic area which use habitats provided
by the natural river and flood plain. Ecosystem restoration also will have
implicit functional benefits, including attributes relating to water quality,
energy flow, and other ecological processes and interactions. For a further
discussion of this aspect of restoration, see "An Ecosystem Perspective on
Restoration Benefits" (Toth, 1991) in Annex D.

Other quantitative procedures for measuring the modified plan’s
environmental outputs provide measurements of subsets of ecosystem
restoration, and are based on similar assumptions and expectations. In all
procedures, projections of environmental outputs assume that provision of
appropriate habitat or select habitat parameters will result in favorable
responses by fish and wildlife that use that habitat. The most comprehensive
of these other procedures is the Habitat Evaluation Procedure (HEP). For this
- feasibility study, the HEP analysis, conducted by an interagency team of
ecologists under the direction of the U.S. Fish and Wildlife Service, analyzed

the effects of the plan on twenty-five species or taxonomic groups of fish and

wildlife from the Lower Kissimmee River Basin. The HEP analysis concluded
" that the Recommended Plan will result in a net increase of about 162,000
habitat units, for a basin total of about 285,000 habitat units.

The results of other, more traditional measures of environmental
outputs, such as acres of wetlands, acre-days of winter water, and duck
populations, also show that, with the plan in place, resource conditions would-
be expected to improve across the entire range of fish and wildlife outputs
considered, including:

* Wetlands - While over 3,800 acres of existing wetlands are not expected
to change significantly, about 10,200 acres of other existing wetlands will be
rejuvenated and will have increased functional values, and over 15,000 acres of
new wetlands will quickly respond to restored river flows and will reestablish
in the flood plain. An estimated 29,000 acres of wetlands will result as shown
on Table 33. Restoration of wet prairie will be particularly important to
dabbling ducks and shallow water feeding wading birds. As water recedes from
these wet prairies, they also will be heavily used by probers such as snipe and
glossy ibis. Because it is generally the easiest to fill or drain, this habitat type
has been severely reduced in the basin and throughout the state of Florida.
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TABLE 33
ACREAGE OF WETLAND HABITATS IN THE
KISSIMMEE RIVER FLOOD PLAIN WITH THE RECOMMENDED PLAN"

TYPE POOLA | POOLB | POOLC | POOLD | POOLE | TOTALS
WETLAND
FORESTED
Cypress 0 109 40 105 38 292
WETLAND
PRAIRIE
Rhynchospora 0 460 0 0 0 460
Aquatic Grass. 493 (1372 884 1262 674 | 4685
Maidencane 815 111 65 0 0 2004
WETLAND '
SHRUB .
Buttonbush 305 80 | o 4 657
Primrose Willow 112 24 0 ] 3 -139
Willow 580 662 471 178 81 1949
BROADLEAF 59 3949 7293 5084 1848 18233
SWITCHGRASS 117 80 17 ol - o 284 |
TUSSOCK 19 28 0 I 57 103
TOTALS 2590 7875 8924 6699 2718 28806

"From U.S. Fish and Wildlife Service, 1991.

e

Much of the pre-channelized flood plain of the Kissimmee was dependent
on overland flow to maintain its varied wetland communities. That
characteristic has been completely lost in the existing condition of short
hydroperiods and impounded wetlands. The modified Level II Backfilling Plan
will provide 326,474 acre-feet of overland flows. The topography indicates that
water on the flood plain will average less than three feet, and a flow-through
turnover between three-to-one and five-to-one should be realized. No other
marsh-wet prairie flood plain ecosystem in Florida has this potential.

In Florida, winter water is water one foot or less in depth between 1

December and 1 March; it is measured in acre-days. The North American
Waterfow]l Plan identifies a critical ne_ed to restore wetla.nd_s of value to
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waterfowl in the Everglades drainage system. In the south, the most urgent
need is generally for shallow winter water. The modified Level II Backfilling
Plan is estimated to produce about 327,000 acre-days of winter water. This
means there should be a shallow pool less than one foot in depth covering 3,600
- acres on an average day in an average winter. During some years this winter
water pool will be over 5,000 acres. This will be particularly important for
migrating dabbling ducks and the non-migrating mottled duck. Given the
topography of the flood plain and the stage duration curves, this pool should be
largest between August and October, and will gradually disappear between
February and May. The declining pool in late winter and spring is also ideal
for foraging wad.ing birds, including the Federally endangered wood stork.
- These birds nest in this period and need large quantities of food concentrated
relatively near nesting sites.

Some limited wetland losses will be unavoidable with the project. About
6.6 acres of existing wetlands, as well as 48 acres of existing pasture, will be
lost by the construction of the containment levees and related structures. The
temporary bypasses for U.S. Highway 98 and the CSXT Railroad causeway will
be constructed on existing spoil mounds which are adjacent to wetlands and
support saltbush, willow and wax myrtle. While the bypasses will eliminate
existing vegetation, the site will be regraded after constructlon is complete to
restore the original wetland elevations.

* Fish - Improved habitat diversity and quality, higher and consistent
dissolved oxygen, and an abundance of forage organisms are expected to restore
the river fishery to its pre-channelization levels. Improved water quality and
habitat are expected to increase the game fish (bass) to rough fish (bowfin and
gar) ratio to about two-to-one, and restore forage fish and fresh water shrimp -
populations. These forage species will be exported slowly to the river as water
levels on the flood plain recede.

* Waterfowl| - The restored Kissimmee River wetlands also will support
an estimated population of about 12,500 ducks, which would be a significant
increase over the future "without project” population of less than 200
individuals. ' ' '

* Wading Birds - The limited restoration of wetlands produced by the
SFWMD Demonstration Project in Pool B resulted in a tenfold increase in
wading birds (exclusive of cattle egrets). The modified Level II Backfilling Plan
is expected to provide habitat that will support a population of about 18,000
wading birds, also a significant increase over the 3,500 population expected in
the "without project” condition. The expected winter water conditions also
would be ideal for fish eating wading birds, including the endangered wood
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stork, which nest during this period and need large quantiﬁes of bait fish
concentrated in sloughs and pot holes.

* Alligators - An improvement in the basin alligator population should
be proportional to river miles restored. Under the modified Level II Backfilling
Plan, the number of alligators in the 56 miles of restored river should increase
from about 1.5 per river-mile to at least the statewide riverine average of about
three per river-mile, for a population increase of about 168. There would also
be a significant but undetermined increase in alligators throughout the restored
wetlands. '

* Upiand Habitat - There will be a loss of about 15,000 acres of pasture
and dry shrub land that will be re-flooded. Some oak, cabbage palm-palmetto
hammocks will be affected around the flood plain edge by higher and more
frequent flood waters. However, these hammocks persisted in these locations
through frequent flooding regimes during the pre-channelization period.
Affected wildlife includes low populations of deer, quail, ground dove, and
possibly turkey and feral hog. Pasture and its shrubby edges also are habitat
for armadillo, gophers and many reptiles. Insectivorous birds that feed on or
over pastures, such as shrike, kestrel, and cattle egrets, also would be affected.
While there would be a loss of habitat that supports upland wildlife, dry
pastures in the Kissimmee River Basin and central Florida do not represent a
threatened or decreasing habitat type; in the last 23 years, dry pastures have
increased in the basin from 60,000 to 287,000 acres.

Although these and other outputs can provide indicators of likely effects
on selected fish and wildlife resources, the best measure to evaluate overall fish
and wildlife restoration is the amount of ecosystem over which ecological
integrity will be restored. The modified Level II Backfilling Plan will
reestablish the ecological integrity of the Kissimmee River by restoring the
river’s pre-channelization form and more natural hydroperiod and flow
discharge characteristics over about fifty square miles of the river and flood
plain ecosystem in the Lower Basin. The restored ecosystem will include 56
continuous miles of rejuvenated or recreated river channel, which will provide
flow over reestablished flood plain wetlands. Levees, disposal piles, and other
obstructions to movements of water, energy and biological components will be
removed; and biological, chemical, and hydrological interactions between the
river and its flood plain will be reestablished. Restoration of physical form and
hydrologic conditions will lead to reestablishment of the dynamic food webs,
habitat heterogeneity, water quality, energy flow, and other complex physical,
chemical, and biological interrelationships and processes that supported the
historic ecosystem’s high levels of resilience, and allowed for persistence of
highly diverse biological communities. As a result, most of the diverse
communities that historically constituted the Kissimmee River ecosystem will
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redevelop, and the restored river and flood plain ecosystem can be expected to
again support:

* A mosaic of nine distinct emergent, shrub, and forested wetland
communities, including several threatened plant species;

* The Federally endangered wood stork and fourteen other species of
resident and migratory wading birds;

* Nineteen species of resident and migratory ducks and waterfowl;
* Seven other wetland bird species;

* The Federally endangered bald eagle, crested caracara, and snail kite,
and nineteen other birds of prey species;

* Twenty species of shore birds and diving birds;
* Seventy-eight species of resident and migratory perching birds;
* Seventeen other bird species, including turkéy, quail and woodpeckers;

* The Federally endangered Florida panther, river otter, and thlrty-one '
other species of mammals; .

* Twenty-one species of frogs, toads and salamanders;
* Alligator and thirty-five species of turtles, lizards and snakes;
* Ten game fish species and thirty-eight other fish species; and

* Numerous spe01es of snails, clams, crustaceans, insects and other
invertebrates. .

Asin the pre-channelization system, these communities will be subjected
to random climatic, hydrologic, and other environmental fluctuations and likely
will be in a continuous transient state. Although individual species populations
will vary widely, any chance local extinctions will be overcome rapidly by re-
invasion from other habitats within the system. A constant source of colonists
will be available because the project will restore a large enough area of
ecosystem to reestablish replicate habitat types, and hence refuge habitats.

187



9.8.4 Threatened and Endangered Species

The following is a summary of impacts anticipated from the proposed
project.: -

* Bald Eagle - The project will increase feeding area for bald eagles, and
would beneficially affect the bald eagle by providing new foraging habitat that
will accommodate more nesting.

* Snail Kite - The project will greatly increase habitat for the apple snail.
The principal food source for the snail kite, will be beneficial to the continued
existence of the snail kite and will assist in recovery of the species.

* Wood Stork - The project will increase for aging and nesting areas for
wood stork and is therefore likely to greatly benefit the wood stork and aid in
its recovery.

* Audubon’s Crested Caracara - The project will not benefit conditions
for the species, but will have no significant adverse affect on its continued
existence.

* Florida Grasshopper Sparrow - No direct impact, beneficial or
detrimental, is anticipated on the species or even its potential habitat.

* Indigo Snake - The loss of pasture by re-flooding as envisioned in this
project should have no impact, either beneficial or adverse, on this species.

- The USFWS Biological Opinion is included as an Annex E to this report.
9.8.5 Vectors

, The project will result in a limited reduction of the cattle population, and
related vector conditions, in the basin. Ticks, however, will continue to be
carried in the wild animal population. No significant incidence of Lyme’s
disease is recorded for the Kissimmee Basin, and the project is unlikely to
produce a significant change in this condition. Mosquitoes and biting flies
spend part of their life-cycle in water, and the project will increase the area of
standing or slowly moving water. Concurrently, increased populations of
mosquito fish (Gambusia) and other insectivorous fishes as well as insectivorous
insects and spiders are expected in the flood plain. Swallows, swifts and bats
will take their toll on flying insects. The net effect is expected to be a dynamic
balance, not unusual in a natural system. The Lower Basin has a sparse
human population, and no human health problems related to vectors are
expected. :
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- 9.8.6 Water Quality

Restoration may reduce nutrient loads presently transported by the
channelized system; however, river restoration measures cannot be expected
to assimilate high nutrient loads contributed by tributaries to pools D and E.
In fact, these nutrient loads may interfere with restoration efforts. Wetland
plant communities that would develop under high nutrient regimes likely will
be drastically different, both structurally and functionally, than those that
occurred on the flood plain prior to channelization. To realize full benefits of
Kissimmee River restoration efforts, high nutrient loads associated with
intensive agricultural land use must be reduced at the source. Implementation
of measures such as Best Management Practices (BMP’s), which control
nutrient sources on-site rather than allowing nutrients to be passed into the
" basin’s water courses, have been effective water quality improvement and
management tools. Such measures are currently being used in the basin.

A related nutrient loading and transport issue surfaced during the
SFWMD Demonstration Project when it was discovered that reintroduction of
flow through old river runs flushed deposits of organic material that had
accumulated on the river bottom since channelization. Concern was voiced
regarding downstream impacts of re-suspension of these sediments and
associated nutrient loads. While the quantity of sediments and nutrients that
could potentially be re-suspended with extensive river restoration is significant
(Toth, unpublished), monitoring studies indicate flushing of these organic
" deposits does not pose a significant threat to downstream resources. Flushing
of bottom sediments occurred slowly during a three-year monitoring period, and
at least a portion of the organic material was buried under new sand deposits
(Toth, 1990b). Because no detectable increases in turbidity or nutrient
concentrations were found downstream, it is likely that flushed river sediments
were redeposited on the bottom of C-38, or otherwise absorbed by the system.-

In addition, during construction there will be local increases in turbidity
- where backfilling is placed in the canal and where new river segments are
excavated. With regard to long-term sedimentation effects, the SFWMD
contracted with the University of California at Berkeley to study river
morphology and potential sedimentation problems associated with restoration.
Findings (Shen et al,, 1990) indicate that excavated material can be backfilled
into the canal and made stable enough, through erosion armoring, to resist
erosional forces of any expected flood flow velocities. No mass transport of
sediment is expected to occur, and, therefore, no sediment problems are
expected in Lake Okeechobee.

Dissolved oxygen levels are expected to improve in the restored river
channels as flows retwrr and water column characteristics approach pre-
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channelization conditions. This improvement will provide conditions more
conducive to the river’s game fish populations. Figure 9 illustrates expected
dissolved oxygen conditions in the restored river.

9.8.7 Water Supply

_ Restoration of the Kissimmee River will reduce the average annual
inflows to Lake Okeechobee by about 15,000 acre-feet, reducing the current
Kissimmee River flows to Lake Okeechobee (948,400 acre-feet per year; U.S.-
Geological Survey Water-Data Report FL-89-1A) by about 1.6%. This reduction
would result from additional evapo-transpiration assomated with increased flood

plain flooding. :

Lake Okeechobee is an important source of water supply for south
Florida. Other than direct rainfall, it is the primary source of water supply for
agricultural development in the Everglades Agricultural Area. It also provides
supplemental water supply for the water conservation areas. The water
conservation areas are important sources of water for agricultural and urban
development along Florida’s lower east coast. Additionally, Water Conservation -
Area No. 3 provides water supply for Everglades National Park. Significant
reductions in Lake Okeechobee water supply would result in adverse effects on
the lake’s water users, particularly the Everglades Agricultural Area.

The SFWMD estimates the median Lake Okeechobee stage to be at
elevation 15.2 feet (Technical Publication 88-5, May 1988, Preliminary
Evaluation of the Lake Okeechobee Regulation Schedule). Inasmuch as the
lake storage is about 4,000,000 acre-feet at this stage, a 15,000 . acre-feet
reduction in storage applied totally at a single point in time would only reduce
the median storage by about .375%. Because the reduced Kissimmee River
flows will occur over a period of time throughout .a normal year, this
assessment exaggerates potential water supply effects but provides an estimate
of the maximum potential effect on water supply.

- The 15,000 acre-feet reduction of inflows to thie lake would not result in
an equal reduction in water supply. Periodically, water levels in Lake
Okeechobee exceed the regulation schedule and regulatory flood control
discharges are made to tidewater through the St. Lucie Canal and the
Caloosahatchee River. The total average annual dJscharge through bhoth the
St. Lucie Canal and the Caloosahatchee River is 1,357,000 acre-feet (U.S. "
Geological Survey Water Data Report FL-90-2A).

Most increases in evapo-transpiration associated with re-flooding the

Kissimmee River flood plain will accur during wet years when the flood plain
is ivnindated and regulatory releases from Lake Okeechobee are most likely.
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Therefore, the net reduction in available, usable water supply in Lake
Okeechobee will be less than 15,000 acre-feet. No resultant effects are
expected in the Everglades National Park.

During dry years, potential effects on Kissimmee River inflows to Lake
Okeechobee are the most critical with respect to water supply. Discharges
from the Kissimmee River basin have historically shown progressively higher
reductions with increased drought conditions. For example, a 7% reduction in
rainfall will result in a 28% reduction in runoff. During dry times releases from
Lake Kissimmee will remain in-bank. Evapo-transpiration losses will be
commensurate with the flooded wetland acreage. Therefore, during the critical
- dry years, the total Kissimmee River wetlands will experience a natural
reduction and consequently, the additional losses due to evapo-transpiration
will also be reduced substantially below the average annual estimate of 15,000
acre-feet.

In summary, there will not be a significant effect on Lake Okeechobee
water supply with restoration of the Kissimmee River. In fact, the
measurement accuracy for the key elements of the water budget, such as
evapo-transpiration, rainfall, and structure discharge, is not adequate to detect
such minor changes.

9.8.8 Flood Control

The restoration project will fill portions of C-38 and provide
nonstructural flood control in the Lower Kissimmee Basin. The level of flood
protection authorized and provided by the existing project, Whlch is thirty
percent of the standard project flood, will be retained. '

9.8.9 Navigation

Channel depths in the restored river will depend on the availability of
flowing water; thus, wet and dry seasons will have an effect on navigation.
During extremely dry periods, the three-foot channel depth for navigation may
be reduced due to low flows. Based on pre-channelization conditions, it is
expected that a threshold flow of 150 cubic feet per second will be available in
the restored river about 90 percent of the time; and this flow will provide a
channel depth of three feet or greater except in four locations in the river (see
the Navigation and Recreation Appendix for locations).

Abandoned river channels have suffered siltation over the last twenty to
thirty years, but discharges in the restored river should quickly return the
ongmal river cross-section. Navigation markers will be placed to a551st boaters
in avoiding dead-end channels and hazards such as shoals.
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Improved fishing conditions expected on the restored river should
provide increased boating opportunities for those smaller recreational fishing
boats which are the predominant users of the river. Initial reduction in fishing .
opportunities could be expected following implementation of river restoration,
however, these opportunities will increase as fish populations return in the
natural river system. Restored flow through a meandering river system is also
expected to generate additional usage by those who prefer the canoe experience
or the use of other small recreational craft.

The restored river will restrict navigation by vessels which require drafts
greater than three feet. These larger craft, such as houseboats used during
trips by the Kissimmee Boat-A-Cade, would be unable to navigate the shallow,
meandering turns of the restored river. It is estimated that these larger craft
currently represent approximately two percent of the boats using the waterway.
Other craft such as bass boats which traverse the canal, would be unable to
navigate the areas of the restored river with the shallower depths. Their use
would be restricted to the areas in the restored river that have adequate depth.
Additionally, those boats have other alternatives which generally involve use
of the upper and lower most sections outside the restoration area of the canal.
Approximately 80 to 85 percent of the vessels that currently use C-38 require
at least a three-foot channel, however the impact to current boating activity is
not considered significant, with the exceptlon to houseboat usage as previously
described.

Construction of the gated structure upstream of S-65E, as proposed in
the river restoration plan, would provide a seasonal impediment to through
traffic on.the waterway. This problem could be reduced by providing
information on seasonal lock closures to those navigating the waterway during
high water periods in order to plan around such an event.

9.8.10 Recreation

Sportfishing is greatly dependent on the functioning flood plain for
baitfish and shrimp, improved water quality, some game fish spawning, and
escape cover for small bass. Although loss of about half of the existing canal
by backfilling would eliminate about 21,000 annual fishing days, overall fishing
should increase to an estimated 112,000 fishing days annually, including 21,000
days in the remaining canal and 91,000 days in the restored river.

Major recreational sites are located at each end of C-38, and provide
recreational services for both lake users and those using the canal. These
facilities are not expected to be impacted by river restoration. Existing
recreational facilities along the central portion of the canal, within the restored
reaches of the river, will be affected by implementation of river restoration.
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Adverse impacts could be initially anticipated with implementation of river
restoration. Long term effects, however, would be beneficial with the return
of seasonal water level fluctuations associated with a natural, meandering river
system.

A generation of boaters has grown accustomed to using C-38 as a watery
highway to get from one point to another in the quickest possible time. Many
are only vaguely aware of the true nature of the old river channel, but will now
be able to see and enjoy its beauty at leisure. While power boaters will have
to slow down and exercise more caution along the restored river, their
opportunities to see waterfowl and other riverine wildlife will be greatly
improved. Enjoyment of this environmental diversity will compensate many for
their loss of time in traversing the river., Others will be aggravated by the
delay. Offsetting the increased time required to navigate the river will be the
removal of delays at three locks and the fact that the central portion of the
river will be navigable on a 24-hour basis.

Public acquisition of lands within the flood plain of the Lower Basin will
create additional recreational opportunities for state and local interests. This
could include campgrounds, picnic areas, and other passive activities which are
considered compatible with the restoration program. Extension of the Florida
National Scenic Trail system within the Kissimmee Basin is expected to be
compatible with the intent of protecting the basin’s natural resources. '

9.8.11 Displacement of People, Businesses and Farms

Preliminary estimates identified 356 homes, 5 farms with 14 buildings
and 24 miscellaneous outbuildings that may be impacted. These impacts may
require displacing some residents from their existing locations, as discussed in
Annex H and Annex I. Flood proofing such as the use of ring levees or
modifications to site and structure elevations will be utilized whenever feasible
to limit the possibility of displacement. During later preconstruction
engineering and design, further analyses will be conducted to determine what
structural solutions can be implemented. None of the lands to be acquired are
considered ‘prime and unique farmlands”. Relocation assistance will be
provided to affected residents and businesses in accordance with the Uniform
Relocation Assistance and Real Property Acquisition Policies Act of 1970, as
amended.

9.8.12 Aesthetics
Restoration of the Kissimmee River will provide a more natural riverine

environment, with more variation in vegetation communities, and will be more
" naturally scenic than the existing canal. Travel through oxbow meanders, with



overhanging oaks, cypress and palms, will exhibit a diversity of habitat and
associated wildlife. Increased numbers of waterfowl and other riverine animals
will provide a greater aesthetic appeal to use of the waterway when compared
to the present canal usage.

River restoration will not impact continued use of the Avon Park
Bombing Range. Low flying aircraft which detract from the pristine nature of
the area, are expected to continue utilizing air space over the restored river.

9.8.13 Cultural Resources

Effects to historic and prehistoric archeological sites and standing
structures, engineering structures and architectural features will be evaluated..
Effects from the proposed project are anticipated to come from construction,
erosion, human disturbance, and changes in the hydrologic regime in the flood

‘plain. Annex F includes a cultural overview, detailed assessment of effects to
cultural resources, and a plan of future cultural resources mvestlgatmns

In preparation of the 1985 Corps report, the SHPO indicated that at
least 17 sites of historic or archeological significance were recorded within the
Kissimmee River basin, and that 30-50 additional unrecorded sites were likely.
to be present. In a letter dated June 18, 1891, the SHPO reaffirmed the
archeological and historical potential of this region. Inspection of the Florida
Master Site File in Tallahassee revealed that at least 50 archeological sites are
now recorded in the river basin. Approximately 3000 archeological and
historical properties are recorded in the four-counties included in the lower
basin. Few of the recorded sites have been evaluated for eligibility ‘to the
National Register of Historic Places. Therefore, effects to these resources must
await further investigation. Approximately 400 standing structures may also
be affected by the recommended plan.

Based on a preliminary assessment, the proposed project is expected to
have no effect on standing structures, engineering structures or architectural
features. Construction of the proposed project may cause effects from creation
of new river channel, excavation of C-38 spoil piles, degrading of tieback levees,
excavation of borrow material, and other construction related activities. Based
on data collected during the archival and literature search, the Corps expects
that unrecorded archeological sites were covered by spoil during construction
of C-38, and predicts that removal of that spoil during restoration may create
adverse effects. The Recommended Plan will change the existing condition
hydrologic regime by restoring discharge characteristics, overbank flows, flow
velocities, stage recession rates and flood plain inundation frequencies to pre-
project conditions. In considering how the proposed project will create effects
to significant historic properties, investigations will evaluate potential changes
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“to historically wet archeological sites which are presently dry, but will be
reinundated during restoration.

9.8.14 Hazardous and Toxic Waste

A preliminary evaluation of potential hazardous and toxic waste problems
has concluded that potential contamination is deemed negligible. This
conclusion was based on consideration of the following: -

* Urban Development - Comparisons of pre-channelization and current
land uses indicate that there are very few urbanized or modified areas that
would have a potential for hazardous and toxic waste contamination. Most of
the area’s construction is relatively new and the potential for breaching and
underground storage tanks is relatively minimal. There are no landfills,
industrial waste treatment plants, light industries, or other facilities likely to
generate contaminants in-the area to be inundated. Two fish camps along Pool
D have fueling areas and one has a small airstrip. Visual examination did not
show any fueling facilities at these sites, and no large fueling facilities were
noted at any of the fish camps along the river. Further wsual examination will
be needed before constructlon

* Agriculture - Pastures and limited agricultural areas pose little or no
threat due to the effects of weathering on any pesticides or herb1c1des that may
have been applied.

* Navigation - There have not been any reported or otherwise known
incidents of contaminant spills in C-38. :

* Project Structures - There is no evidence of any spill or contamination
problems at any of the project structures. Any potential sources of
contamination from the structures to be removed, such as fuel storage tanks
or asbestos in buildings, will be properly removed during construction.

* Avon Park Air Force Bombing Range - The bombing range is located
sufficiently to the west to preclude the presence of related waste materials in
the study area. In the event that rounds accidently fall outside the designated
target zone, the affected area is immediately cleaned, and only limited
contamination would be expected.

9.8.15 Air Quality
Fugitive dust from vehicular traffic, earth moving, and breaking down

concrete structures will be unavoidable but insignificant. - There are no air
quality issues in the study area.
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No significant effects are expected if controlled blasting is used to
demolish concrete structures. Charges will not be placed in-ground or in-water,
but may be placed below ground level in the open space enclosed by a
structure. This method is frequently used in downtown areas to drop buildings
with no harm to adjacent properties or public safety.

9.8.16 Unavoidable Adverse Environmental Effects

The following unavoidable adverse effects are expected to occur with
implementation of the modified Level II Backfilling Plan:

* Wetlands - A limited number of acres of wetlands, as well as pasture,
will be lost or disrupted at the sites of the containment levees and related
structures, and at the bridge relocations.

* Uplands - About 15,000 acres of pasture and dry shrub will be re-
flooded; upland speaes will be displaced to similar habltat which is abundant
throughout the region.

* Water Quality - Turbidity will be temporarily elevated during
construction, but will return to natural levels upon project completion.

* Water Supply - About 15,000 acre-feet of water will be lost annually to
gvapo-transpiration; the loss is not considered significant to the water budget
of La.ke Okeechobee or downstream uses in the Everglades system.

* Navigation - Deeper-draft vessels, such as houseboats, which. comprise
about two percent of the craft that use the existing ca.nal will not be able to
navigate throughout the restored river.

* Residences and Farms - About 356 homes and five farms and 24
miscellaneocus out buildings will be affected; residents may have to relocate and
the existing residential communities could be eliminated or disrupted.
Relocation assistance will be provided as required by law.

* Cultural Resources - An unknown number of historic and archeological
sites will be affected; later studies will identify significant sites and necessary
mitigation will be implemented.

* Air Quality - Fugitive dust from vehicular traffic, earth moving, and
breaking down concrete structures will be unavoidable but insignificant.
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9.8.17 Relationship Between Local Short-Term Uses of Man’s Environment
and the Maintenance and Enhancement of Long-Term Productivity

The comparatively short project construction period will produce several
-unavoidable effects, such as increases in turbidity, disruption of habitat and
other resources, and relocations of residents, as previously described. Such
immediate adverse effects will be avoided where possible, and, where
unavoidable, mitigated to the extent possible. In the longer-term, restoration
of physical form and hydrologic conditions will lead to reestablishment of the
dynamic food webs, habitat heterogeneity, water quality, energy flow, and other
complex physical, chemical, and biological interrelationships and processes that
- supported the historic ecosystem’s high levels of resilience, and allowed for
persistence of highly diverse biological communities. As a result, most of the
diverse communities that historically constituted the Kissimmee River
ecosystem will redevelop, and the restored river and flood plain ecosystem can
be expected to again support populations of many fish and wildlife species.

9.8.18 Irreversible and Irretrievable Commitments of Resources

Construction and ongoing operation and maintenance will require the
expense of time and resources, such as labor, energy and project materials,
purchased with the Federal and sponsor’s financial contributions. Once used,
these resources could not be recovered.

In a larger sense, the Kissimmee River restoration represents a recovery
- a practicable reversal and retrieval - of natural resources that had been lost
or degraded with the commitment of lands and improvements for the flood
control project over twenty years ago. Although it is not possible or desirable
to fully restore an identical pre-channelization ecosystem, the restoration
project will provide more mnatural conditions that ~will facilitate the
reestablishment and long-term maintenance of a full range of physical, chemical
and biological characteristics necessary for a resilient ecosystem.

9.8.19 Cumulative Effects

The Kissimmee River Basin is the headwaters origin of the unique and
complex regional ecosystem of central and southern Florida that extends from
the Kissimmee through Lake Okeechobee and culminates in the Everglades at
the southern tip of the State. The Kissimmee is a critical link in that overall
system; providing both hydrological and ecological inputs. Restoration of the
Kissimmee River Basin will ensure that the larger system can function in a
more natural manner, reflecting its historic values. @ The beneficial
environmental effects of restoration will make important contributions to many
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significant resources which require cumulative efforts to presei've their values,
mcludmg :

* Restoration of Atlantic flyway habitat of critical concern as recognized -
by the international North American Waterfowl Management Program.

* Improvement of the quality of Kissimmée River waters will benefit the
clean up of Lake Okeechobee.

* Increased wading bird populatxons will assist wading bird recovery in
the southeast landscape.

Restoration of the Kissimmee River wetlands also will make
contributions to both the State’s environmental protection-and conservation
objectives, such as the Save Our River’s Program, as well as National
environmental goals, such as the long-term goal to increase the quality and
quantity of the Nation’s wetlands, as estabhshed in the Section 307 of the Water
Resources Development Act of 1990.

9.8.20 Sustainable Development

Restoration of the ecological integrity and fish and wildlife values of the
Kissimmee River Basin will be accomplished in a manner that is compatible
with the original, traditional project purposes of navigation (authorized in 1902)
and flood control (authorized in 1954). The canal and related structures that
have successfully fulfilled these purposes for many years will be replaced, in
part, by a nonstructural approach that will not only continue to meet navigation
and flood control needs, but will make a significant contribution to-the Nation’s
environment. The project will serve the full range of the water resource needs,
both providing developmental services and sustaining environmental values in
the central-south Florida region.

208



SECTION 10

RECOMMENDED PLAN

The recommended plan is the Level II Backfilling Plan, as recommended in
the SFWMD Restoration Report and modified by the analyses conducted during
this second Corps feasibility study of the Kissimmee River, The plan, which is
shown in Figure 35 and in detail on Plates 1 through 5, consists of construction
components, real estate requirements, construction monitoring, and operation
and maintenance for the completed project.

10.1 CONSTRUCTION COMPONENTS

The construction components of the recommended plan are: backfilling 29
" miles of C-38; excavating 11.6 miles of new river channel; constructing a bypass
weir and channel at S-65; shallowing and constructing weirs in the Lake
Kissimmee outlet reach; modifying the Pool B weirs and structures at S-65A
and S-65E; constructing containment levees in Pool C and D, bridge crossings
at U.S. Highway 98 and the CSX Transportation (CSXT) Railroad, and new
structures in Pool E; removing the existing structures at S-65B, S-65C, and S-
65D; modifying tributaries and local levees in the flood plain; and installing
navigation channel markers.

10.1.1 Backfill

Twenty-nine miles of C-38 will be backfilled in five reaches. Information
obtained from monitoring the initial reaches will be used to refine the
upstream limit of backfill in Pool B, degree of shallowing, real estate
requirements, and operational plans. A typical backfill reach is shown in Figure
36. The backfilled reaches are:

* Reach 1 - In Pool C, beginning 1.5 miles north of S-65C, and extending
approximately 5.3 miles to a point about 1.5 miles south of S-65B.

* Reach 2 - In Pool D, beginning about one mile north of U.S. 98, and
ending in Pool C at the downstream limit of Reach 1, about 5.4 miles in length.

* Reach 3 - In Pool D, beginning about one-half mile south of the CSX
Railroad bridge, to the southern limit of Reach 2, about 4.0 miles in length.
Backfilling under the U.S. Highway 98 and CSX Railroad bridges will be limited
to an elevation of 20 feet.
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* Reach 4 - In Pool E, beginning about one mile upstream of State Road 70,
and ending in Pool D at the downstream limit of Reach 3, about 6.3 miles in
length

* Reach 5 - In Pool C, beginning at the upstream limit of Reach 1, and
ending in Pool B near Weir 3 of the Demonstration Project, about 8.0 miles in
length,

Plugs will be constructed at the downstream end of the first four reaches.
They will be designed for stability to resist scouring under the full range of
expected flow conditions. Plugs in the first three reaches will be temporary
since they will be incorporated into the expanding backfill as construction
progresses. The final plug in the fourth reach in Pool E will be a permanent
~ plug at the downstream limit of backfill. A preliminary design of this
downstream plug was developed by Dr. Shen {(see 1990 Restoration Report,
Appendix I), and included a 1:4 slope on the upstream face, a minimum top
width of fifty feet, and a flat 1:16 for the lower 15 feet of the downstream slope
and 1:4 for the remaining 15 feet protected with riprap. Alternative plug
designs will be investigated during later preconstruction engineering and design
to determine whether the temperary plugs can be constructed to less stringent
standards. The fifth reach will not require a plug since backﬁlhng will begm
at the first reach’s upstream limit of backfill. :

Backfilling will proceed upstream from each plug (upstream from the first
reach for Reach 5). Backfill will be taken from the piles of material adjacent
to the canal that remain from the original channel excavation. The first and
last reaches will require upstream approach sections, while the other reaches
will terminate at upstream plugs. Approach sections are tapered fill zones that
provide topographic transition from remaining upstream canal depths to the
fully backfilled section where fill emerges from the water.

An estimated 49,000,000 cubic yards of earthen material will be needed for
backfill, and the amount available in the adjacent disposal piles is estimated to
be adequate for this need. No off-site borrow material is expected to be
needed. Material will be moved and placed using earth moving equipment,
such as bulldozers and scrapers, to fill across C-38. Fill is expected to be placed
without mechanical compaction or dewatering.

Disturbed surfaces in the project area will be graded to maximize hoth the
use of fill material adjacent to the canal and environmental cutputs. Much of
the backfilled reaches will be topped by a mound of fill material about 2.5 feet
above grade to allow for settling of the fill. Settling would be complete in less
than three years, and the resulting topography would approximate
prechannelization conditions. In selected areas, potholes and backwater areas
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will be created by filling the canal to slightly below the surrounding grade. One-
to two acre potholes would result by filling below surrounding grade to produce
water depths of about three to five feet over various distances 150 to 300 feet
in length and 300 feet in width; about two potholes could be spaced over each
mile of backfill. In other areas, backwater sloughs, with water depths of about
five to ten feet and about four to six acres in size (about 300 feet wide, and 600
to 900 feet in length), could be retained.in areas about 400 to 500 yards from
where the restored river crosses a backfilled reach. In addition, if, along a
given stretch of canal, the requirement for fill material should exceed the
volume of material available in adjacent disposal mounds, material will be
excavated from the adjacent flood plain, rather than trucking material from
other pools or borrow sites outside the flood plain, to create potholes adjacent
to the channel. The resulting adjacent borrow pits will vary in size and depth
depending on the amount of materials needed, but-depths will not exceed ten
feet and side slopes will be gradual, avoiding vertical or steep slopes. This
overall grading approach, involving the creation of potholes, backwater sloughs
and borrow pits to take advantage of filling and borrow situations, will mimic

the Kissimmee River flood plain’s historical topographic contouring, providing -
natural, seasonally-drying habitat areas.

10.1.2 New River Channel

Where the original river channel was eliminated by the excavation of C-38 -
or the placement of excavated material, a new channel will be excavated to
connect existing river remnants. These are shown on Plates 3-5. The channel
will be dug through the existing disposal areas in order to avoid construction
impacts to undisturbed flood plain, where possible. Each segment will be
constructed to approximate the original meandering pattern, gradient, and
cross-section. This new channel will cross backfilled areas as near as possible
to a right angle to maximize stability at their junction. Approximately 18 new
river channel sections will be constructed with a total length of 11.6 miles and
an average cross section of 1,230 square feet.

10.1.3 S-65 Bypass Weir and Channel

At S-65, a bypass spillway and channel will become the primary outlet from
Lake Kissimmee and are shown on Plate 1. The new structures will permit
flows to be discharged at a rate that corresponds closely to the
prechannelization stage-discharge rating for lake stages above the bypass
spillway crest elevation of 51.0 feet. The spillway will be a sheet pile weir, with
a fixed crest at elevation 51.0 feet, which will allow for insertion of flash boards
to elevation 53.5 feet. A bridge will be constructed on the downstream side of
the weir to provide access to the flash boards. While the spillway will pass
most discharges without manual operation, the flash boards will provide a tool
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to manage the system after project monitoring is completed. The bypass
channel will direct discharge to C-38 downstream from the existing S-65
structure.

10.1.4 Lake Kissimmee Outlet Reach Modifications

Shallowing of the Lake Kissimmee outlet reach below S-65 will consist of
tapering the depth of C-38 from thirty feet immediately downstream from S-65
to between ten and fifteen feet at S-65A. Downstream from S-65A, shallowing
will continue from a depth of ten to fifteen feet to natural ground elevation at
the upstream limit of backfill. Water depths are depicted on Plates 1 and 2.
An estimated 8,100,000 cubic yards of earthen material will be needed for
shallowing. The amount available in adjacent disposal sites is estimated to be
adequate for this need, and no off-site borrow material will be needed. Several
gated weirs would be instalied to divert normal flows into the original river
channels and promote wetland inundation and are shown on Plate 1. During
flood events, the weir gates would be open.

10.1.5 S-65A Modifications

S-65A will be required to operate with much higher headwater and tailwater
stages. Gate extensions will be installed at S-65A to maintain higher stages
during periods of low flow. The crest of the tie-back levee will be lowered to
about elevation 49 feet. Six small overflow structures will be constructed along
the tieback levee to allow flood flows to discharge over the levee when stages
‘exceed elevation 48 feet while maintaining the capability to impound water
upstream. The levee will remain at full height at the residence, spillway, and
boat lock, forming an "island" during flood flows. The levee also will remain at
full height at the auxiliary structure, forming another “island” during flood
flows.

=

10.1.6 Pool B Weir Modifications

Three Demonstration Project weirs constructed by SFWMD in Pool B will
be modified to restore flows through oxbows and facilitate local flood plain
inundation. Location of the three weirs are on Plates 2 and 3. The weirs’
nawgatlon notches will be closed and the crest elevations will be lowered. The
weirs will eventually be incorporated into the Reach 5 backfill.

10.1.7 S-65B, C and D Removals
The existilig project structures that will be included in backfilled reaches

will be removed. These structures include the S-65B, C, and D spillways, boat
locks, tie-back levees, and auxiliary structures. The tie-back levees will be
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degraded to natural ground elevations. Items that may involve hazardous or
toxic substances, such as fuel storage tanks and any asbestos in the structures,
will be properly removed and disposed of off-site in accordance with applicable
requirements. Salvageable items, such as engines and other mechanical items,
will be removed for salvage. Remaining structures will be demolished to
existing grade level to ensure safety of the public. Resulting debris will be
pushed into the remaining canal and graded to existing ground elevations with
material from nearby disposal piles.

10.1.8 Containment Levees

Two levees are included to reduce the real estate acquisition costs and are
shown on Plates 4 and §. First, two levee segments will be constructed to
provide 100-year flood protection for 35 improvements over 5,300 acres adjacent
to Chandler Slough and Yates Marsh. The first segment will form a closure
with the CSX Railroad causeway, and the second segment will terminate at
high ground. Two flap-gated culverts will allow drainage to the Kissimmee
River. Second, the Istokpoga levee will be a continuous levee which will
prevent the Kissimmee River from backflowing to Lake Istokpoga through

Istokpoga Canal. An 800 cubic feet per second capacity culvert wﬂl allow
drainage to the Kissimmee River through the Istokpoga Canal. = This
containment levee and culvert will provide protection for approxlmately 700
improvements. ,

10.1.9 Bridge Crossings

Two bridges cross the flood plain in Pool D with filled causeways and
* provide only minimum openings for the existing C-38 and are shown on Plate
4. These will be modified to promote flows across the flood plain for
restoration and provide necessary conveyance for flood flows.

U.S. Highway 98 crosses the flood plain with a filled causeway across the
eastern flood plain and an elevated bridge span over C-38. No original river
channel remains at this location. C-38 would be left intact under the bridge
span for adequate conveyance and navigation, but would be shallowed to
elevation 20 feet, for 4,000 feet upstream and 1,500 feet downstream of the
bridge; a berm will be constructed around the shallowed canal section. The
berm would prevent water upstream of the bridge from entering C-38 after
stages recede to elevation 31.0 feet. An additional opening with a 400-foot -
~ bottom width will be east of the canal to allow sheet flow over the flood plain
and promote continuity between the upstream and downstream flood plains.
The opening will maintain existing natural ground elevation and no channel
will be provided. The existing highway grade will be maintained. During
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construction, a temporary bypass will be constructed to maintain highway
traffic. '

The CSX Railroad Bridge consists of a filled causeway across the flood plain,
a bridge across C-38, and a non-navigable culvert at the original river channel
on the western edge of the flood plain. C-38 would remain intact under the
bridge but would be shallowed to elevation 20.0 feet, 4,300 feet upstream and
1,500 feet downstream of the bridge. A berm will be constructed around the
shallowed canal section to prevent water upstream of the bridge from entering
C-38 after stages recede to elevation 31.0 feet. Additional bridged openings will
be constructed in the filled causeway on both sides of the canal. On the west
side, an opening with a 100-foot bottom width at the original river channel will
be constructed to pass normal river flows, thereby also restoring navigation
through this section of the river. On the east side, an opening with a bottom
width of 150 feet will be constructed to restore the historic pattern of
continuous flows from Chandler Slough and other small swales through the
flood plain. Existing natural ground elevation will be maintained under the
bridge, and no channel will be provided at this location. During construction,
temporary bypasses will be constructed at both bridges to maintain rail traffic.

10.1.10 Pool E Grade Control Structures

A weir will be built just upstream of S-65E to minimize velocity stress on
the downstream plug and reduce the stage difference across S-65E. The weir
and flood gates are shown on Plate 5. New tieback levees will be constructed
to connect the weir into the existing tieback levee to the east and west, and the
existing levee will be reinforced to accommodate higher upstream stages. The
navigation channel will be rerouted with its confluence with C-38 upstream of
the weir to permit navigation through the existing lock.

A flood gate will be added immediately upstream from the lock to prevent
lock machinery from being flooded during high flows. The gates will ensure
continued use of the lock under normal flow conditions, but will be closed when
stages upstream of S-65E rise to elevation 23.0 feet.

The new weir and flood gate will isolate a drainage basin located northeast
of S-65E. This area currently drains to the upstream pool of S-65E through an
existing channel. A new drainage system will be constructed to convey runoff
from-that area to the approach channel downstream of the S-65E lock. '
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10.1.11 $-65E Modifications

Because of the increased water depths expected across S-65E, the structure
will require installation of stability measures. The addition of stilling basin
anchors will counteract the increased lateral and overturmng forces from the
increase in water depths upstream from S-65E.

10.1.12 Tributary Modifications

There are approximately fifty tributaries in the Lower Basin. In most cases,
backwater influences in the tributaries are such that interests in lands beyond
the Kissimmee Valley flood plain are minimal. Adverse impacts produced by
the project on flooding in the tributaries of the Lower Basin will be mitigated
through acquisition of appropriate real estate interests (see below).
Modifications specific to each tributary will be identified during later
preconstruction engineering and design studies to determine whether there are
more cost effective structural solutions that would be consistent with the
restoration purpose of the project. Typical modifications could include channel
clearing and small water control structures to reduce overdrainage.

10.1.13 Local Levee Modifications

Locally constructed levees within the restoration area will be degraded to
natural ground elevations to promote sheet ﬂow across the flood plain.
Approximately 1,600,000 cubic yards of material in local levees will be graded.
Borrow canals associated with these levees will be filled or plugged to prevent
overdrainage of the adjacent flood plain. Excess material will be used for C-38
backfill material. :

10.1.14 Navigation Markers

The U.S. Coast Guard does not mark naﬁgation channels with three foot
depths. However, a navigation marking system will be installed to assist
boaters in traversing the waterway to avoid dead-end channels and to inform
boaters of the critical sections of localized low depths under extreme low flow
conditions.
10.2 REAL ESTATE

10.2.1 Lands and Easements

Lands needed for the purpose of ecosystem restoration and flood control will
be acquired in fee to ensure that they will continue to. be available solely for
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that purpose over the life of the project. This will require acquisition of the
flood plain that includes the plant communities of the historic Kissimmee River
ecosystem as previously described, and the area required for the flood discharge
flow-way capacity of 11,000 cfs. The fee acquisition area up to the five year
flood line is approximately 58,487 acres.

A flowage easement will be acquired on lands between the five-year and
substantially the 100-year flood lines. Easements will be acquired because
there may be significant effect at the 100-year line, and changes in the Federal
flood insurance categories as a result of the project. The flowage easement
area is about 9,143 acres.

Levee easements, channel easements associated with the levees and
. temporary construction easements will also be acquired. These easements
consist of a total of approximately 213 acres.

During later preconstruction engineering and design studies, tributaries
subjected to induced flooding will be reanalyzed to determine if structural
solutions consistent with restoration, such as clearing and snaggmg, would be
more cost effective than real estate acquisition. .

10.2.2 Relocation Assistance (Public Law 91?646)

Preliminary estimates identified 356 residential homes, 5 farms with 14
buildings, and 24 miscellaneous out buildings may be impacted. Flood proofing,
such as the use of ring levees or modifications to site and structure elevations,
will be utilized whenever feasible to limit the possibility of impacts. During
later preconstruction engineering and design, further analyses will be conducted
to determine where structural solutions can be implemented. Relocation
assistance will be provided to affected residents and businesses in accordance
with the Uniform Relocation Assistance and Real Property Acqms1t10n Policies
Act of 1970, as amended (Public Law 91-646).

10.2.3 Construction Relocations

Boat launching ramps at S-65, S-65B and S-65C will be relocated to the edge
of the flood plain. Ramps will be connected with the restored river by access
channels. ‘

U.S. Highway 98 will be temporarily relocated to maintain traﬂic flow during

construction of bridge openings. A temporary 840 foot bypass extending 50 feet
south of the existing road w111 be constructed on existing spoil.
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The CSX Railroad causeway will also require a temporary bypass at both
bridges to maintain rail traffic during construction. The bridge located east of
the canal will require a 3,200 foot bypass at the existing railroad grade, while
the bridge located west of the canal will require 3,150 foot bypass.

Utilitieé to be relocated include:

* The Williams submarine fiber optic telephone cable north of and parallel
to the CSX Railroad causeway.

* The MCI submarine fiber optic telephone cable and an overhead power
line south of and parallel to the CSX Railroad causeway.

* The United Teléphone' Company submarine telephone cable and the
Seminole Cooperative 69 kilovolt overhead powerline north of U.S. Highway 98.

* The Glades Electric 25 kilovolt overhead powerline south of U.S. Highway
98. ‘ '

10.3 MONITORING

Four monitoring programs will be conducted during construction: ecological -
monitoring, hydraulic monitoring, sedimentation' monitoring, and stability
monitoring. These programs are intended to evaluate the success of the project
as it is being constructed and beginning to function, and to check areas of
uncertainty. Based on monitoring results, refinements can be made during the
phased construction process and in future operation and management. Further
justification for each of the monitoring programs is given in the following
sections.

10.3.1 Fish and Wildlife Monitoring = ecctosie-f wnani Yooy

. There are several major reasons for conducting an extensive fish and wildlife
~ monitoring program: construction impact assessment, applications to. other
restoration efforts, and adaptive management

Construction impact assessments ensure that temporary or. incidental
environmental impacts are documented and minimized during construction.
Because of the phased construction approach, this aspect of the monitoring
program could prove to be particularly valuable in reducing effects of
construction-related 'disturbance, including potential effects on endangered
species and downstream effects that could affect subsequent restoration phases.
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Also, because public attention will be aroused by expected localized increases
in turbidity, an accurate evaluation of turbidity impacts will be required.

The potential applicability of the Kissimmee River restoration project to
other restoration endeavors is another important reason to conduct extensive
fish and wildlife monitoring studies. The principles of ecosystem restoration
that have been employed in the planning and design phases of this project are
pioneering. Use of ecosystem-level hydrologic and physical habitat criteria, and
natural processes, to effect ecosystem restoration is, conceptually, a more
simple approach than the individual species criteria that have historically been
used in previous restoration efforts. It also may be the most environmentally
sound and cost-effective means of restoring the natural resource values of
damaged ecosystems. This model restoration project should demonstrate if
these planning principles, guidelines and criteria are applicable to other
restoration projects.

Fish and wildlife monitoring also will provide a basis for adaptive
management measures that may be needed to facilitate early recovery, as well
as, subsequent persistence of the full complement of natural resource values,
Although restoration of the Kissimmee River’s resources will occur primarily
through natural processes, the restored system will have one significant
management component - headwater inflow regulation. Modeling studies have
shown that the proposed management scheme for the headwaters will produce
 hydrologic characteristics that are within the required range of variability of
the ecological restoration criteria. However, to achieve restoration and
persistence of all biological components, some hydrologic characteristics,
particularly discharge and flood plain inundation characteristics, must vary over
the established historic range. Moreover, early recovery of some biological
components could be slowed or inhibited if management of the headwaters
produces hydrologic characteristics that are perhaps at one end of the spectrum
of required variability. Comprehensive fish and wildlife monitoring will track
restoration progress and provide the necessary data to effectively modify or

adjust operation and management schemes to meet restoration objectives.

~ The stated objectives of restoration of fish and wildlife values have a broad

scope (over 300 fish and wildlife species will use the restored ecosystem) and
require reestablishment of a complex array of environmental attributes and
interactions. The monitoring program must have a sufficiently broad scope and
scale to not only document reestablishment of biological components, but also
explain the intricacies of the restoration process.

Reétoration monitoring will utilize an ecosystem perspective to meet the
following objectives: o .
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* Provide a thorough understanding of the ecosystem with and without
restoration.

* Show dlrect cause-effect relationships between restoration ‘measures and '
ecological responses.

* Include quantifiable biological responses.
* Document changes that are of social and scientific impoftance.

Demonstration Project studies conducted by the SFWMD expanded
knowledge of the present channelized system and provided data indicating that
restoration of the system’s environmental values is feasible. These studies also
provided direction for the comprehensive monitoring program that is needed
to evaluate the state of the existing system, provided data to assess changes
associated with restoration efforts, and advanced understanding of the dynamics
of this complex river and flood plain ecosystem. The following features are
necessary basic components of a comprehensive Kissimmee River Restoration
fish and wildlife monitoring program: - .

Wading Bird and Waterfow! Studies - Wading bird and waterfowl momtormg
efforts will provide distribution data reflecting spatial and temporal patterns
of use of different flood plain habitats. Census data will be collected and
evaluated in the context of wading bird and waterfowl population dynamics in
the south-central Florida landscape (Kissimmee-Okeechobee-Everglades
system). Census information will be related to monitoring of wading bird and
waterfowl food production in the range of flood plain habitats’. '

Endangered Species - Utilization of the river/flood plain by wood stork, bald
eagle and snail kite will be monitored.

Fisheries Studies - This monitoring will include long-term studies of
populatlon dynamics, recruitment, and habitat utilization (including flood plain)
of primary game fish species. Recommended features include radiotelemetry
studies to monitor game fish distributions and habitat utilization, and periodic
creel surveys to assess resource exploitation and user perceptions.

Fish Community Analysis - In addition to monitoring of game fish
populations, comprehensive studies of fish community structure, dynamics and
habitat utilization also are required. Application of the "Tndex of Biological
Integrity” (Karr et al., 1986) for Florida streams would provide a quantitative
measure of the success of restoration efforts.
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Habitat Studies - The following data are needed to complement biological
studies: (1) mapping of vegetation community composition of the flood plain
and littoral and submergent zones of river channel, including remote sensing
and/or photointerpretation of large scale aerial photography, (2) monitoring of
revegetation of backfilled canal, (3) flood plain hydrologic monitoring using an
extensive network of stage recorders to precisely define flood plain inundation
characteristics (this will be provided by the hydraulic monitoring program), and
(4) measurements of river channel habitat parameters, including depth, flow
and substrate characteristics.

Water Quality Monitoring - Water quality studies will include routine
nutrient monitoring, analysis of effects of the project on river channel dissolved
oxygen regimes, a detailed river and flood plain oxygen budget study, and
extensive suspended solids and turbidity studies and monitoring whlch will be
integrated with the sediment monitoring program. ,

Ecosystem Function Studies - This component of the "ecosystem”
restoration evaluation program will include monitoring of standing crop biomass
of major flood plain plant communities, habitat-based measures of invertebrate
productivity, and monitoring of energy flow pathways. Plant biomass data is
required as a correlate for flood plain roughness measurements. Aquatic
invertebrate productivity studies will evaluate functional values of different
river and flood plain habitats, including flood plain vegetation communities and -
all river habitat types. Energy flow studies will include investigations of energy
(e.g., fish food organisms) transfer from the flood plain to river channel, and
vice versa, and the importance of riparian and flood plain litter inputs to the
river food web.

In implementing the fish and wildlife monitoring program, the highest
priority will be given to collecting baseline data in the section of river and flood
plain that will be affected by the first segment of construction. This area will
include most of Pool C. To achieve the required ecosystem perspective, the
data must involve all of the major components outlined above, and two to three
years of studies prior to reflooding are needed. Detailed study design,
coordination, sample site location, and development and testing of sampling
methodologies will precede the beginning of baseline data collection. Limited
monitoring studies (primarily water quality) will be conducted during early
segments of construction. A five-year (or until major effects stabilize), post-
construction evaluation phase should follow, and include all ecosystem
components incorporated in preconstruction monitoring. Corps involvement
will be limited to monitoring before and during construction that is necessary
to support decisions about further design modifications that could be made to
improve the project.
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10.3.2 Hydraulic Monitoring

Hydraulic resistance over the flood plain following the restoration of wetland
vegetation is a critical body of information needed to determine the upstream
limit of backfilling, the degree of shallowing upstream from backfilling, and how
the Upper Basin should be operated for flood control. The hydraulic
monitoring program will measure this critical change in resistance and
ultimately the final resistance of the restored flood plain.

Monitoring will be conducted at about thirty water level and veloc1ty vector
points in the reach influenced by the first segment of backfilling. Monitoring
gages will be installed before reflooding to take advantage of dried flood plain
conditions. Stilling wells will be installed such that the first two feet of water
table can be measured to allow monitoring of wetting and drying at the edge
of the flood plain. Vertical control will be of extremely high order such that
required precision in measuring water surface slope is not limited by the
precision of the level surveys. A local traverse can be used for control because
relative precision between gages within this network is much more important
than global precision; however, this gage network should be tied to overall
basin water levels at prevailing level prec1smn

Instrumentatlon will be read at frequent but variable intervals. For
instance, during floods, a short interval of five minutes to one hour should be
used, and during dry seasons or periods of gradually varied ﬂow longer
mtervals can be used. :

The gaging network will be designed to provide observed data for calibration
as input for a two-dimensional unsteady flow flood plain model. The gaging
network will be supplemented with actual stream gaging in the river channels
to establish flow distributions and velgcity profiles. Stream gaging will be
conducted during a range of flow conditions. -

Hydraulic monitoring will continue from initial reflooding until no more
increase in hydraulic resistance is observed; this is expected to take several
years. At that time, the observed roughness values can be employed to
complete the determinations of upstream backfilling, degree of shallowing, and
any modifications necessary for operational plans.

Additional water level monitoring locations will be established in Lakes
Kissimmee, Hatchineha, and Cypress in order to better manage operations in
that sub-basin. More gage locations will avoid existing problems with wind
setup in the lakes which can cause erroneous estimates of average lake stage.
Lake regulation schedules are based on stages of hypothetically flat lake
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surfaces; therefore, average lake stages are preferable for use in daily
operations. .

~ Other hydrologic monitoring ongoing in the basin will continue. Rainfall
gages presently located at S-65 structures that will be destroyed will be
relocated.

10.3.3 Sedimentation Monitoring

Because of the uniqueness of this comstruction project, many of the
determinations that have been made regarding sedimentation issues have not
been site proven in similar settings. The program will begin prior to
construction in order to gather baseline data, and will continue until such time
_ as it can be established that the components of the project are stable.

The sediment monitoring program will be designed to include assessment
of localized erosion and deposition at backfilled sections, river-canal junctions,
and shallowed sections. Final graded and revegetated reaches of any
completely backfilled canal reaches also will be monitored. The program also
will monitor the stability of banks and bed of the river channels, especially any
new river channels excavated to connect remnant river channels. Overall
monitoring of the project area will be conducted so that any mass transport to
Lake Okeechobee can be detected.

This program will include monitoring of suspended and bed loads at a range
of discharge conditions to assure that gradually developing problems with
sediment and erosion control, if they occur, do not go undetected and lead to
greater or catastrophic problems. In case any do occur, technical analyses and
solution approaches will have site specific data.

10.3.4 Stability Monitoring

While the constructed features of this project will be subjected to normal
inspections, including quality assurance - quality control, and "as-built"
comparisons to specifications, long-term monitoring is desirable for some of the
features. Features normally submerged and subjected to erosional forces will
be monitored to determine stability. Concerns include armoring, unprotected
soil in abutment areas, and gross stability of slopes and structural mass.- Also,
revegetated areas will be monitored for survivability of plants and overall
coverage for erosion protection.
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10.4 OPERATION, MAINTENANCE, AND MANAGEMENT
10.4.1 Water Management

Water Control and Operations and Maintenance Manuals will be prepared
and provided to the non-Federal Sponsor prior to final turnover of the project.
Refer to Figure 8 showing the regulation schedule. During construction,
interim water control plans will be prepared to ensure that project objectlves
are safely accomplished

10.4.2 Land Management

Land management practices for the lands acquired for restoration shall be
consistent with project purposes. As previously discussed, restoration will occur
by allowing the system to return to as near a natural state, as hydrologically
possible. However, some land management practices, including prescribed
burning, limited livestock grazing, and fencing and postmg to prevent
trespassing, will be necessary. :

10.4.3 Aquatic Plant Control

An integrated biological, mechanical and herbicidal program will be used to
manage floating and submerged aquatic plants. The category of plant and -
number of acres to be treated annually, in addition. to the existing program on
the Kissimmee River, are projected to be: water hyacinth and water lettuce,
300 acres; hydrilla, 100 acres; tussock, 30 acres. This increase is expected
because of the increased water surface area that will result from the project.

10.4.4 Navigation

After restoration, more natural hydrological and hydraulic characteristics will
cause channels to migrate, become cut-off, change course, and occasionally
become blocked with debris or sediments. Any required navigation
maintenance will allow for evolution of the most natural channel possible.

Types of maintenance for the navigation channel include clearing snags and
sandbars; maintaining a navigational marking system; and providing advisories
to navigators on water conditions such as flood stages, currents, clearance under
bridges, and drought stages and draft clearances at critical grade control
sections. Maintenance will be limited to the minimum disturbance possible to
meet navigation needs, For instance, when fallen trees block the navigation
channel, maintenance will only clear the minimum channel passage and leave
the remainder for channel bank habitat. Where shallows occur in the areas of
the critical grade control sections they will not be dredged to provide the three-
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foot project depth for navigation. Dredging shallows along the Kissimmee River
would simply move the controlling depth to another critical grade control
section and would not alleviate the problem' of drought induced loss of
minimum navigation depths. Any such low-water controlling sections would be
marked with warnings to navigators.

10.4.5 Structures

The structures of the completed project include the S-85 bypass weir; S-65,
S-65A and S-65E spillways; containment levees and culverts; permanent plug
in Pool E; and Pool E grade control structures. These structures will be
operated in accordance with the operation manuals described above. The
maintenance of these structures include activities such as periodic maintenance
of mechanical equipment; sand blasting and painting gates; ensuring levees are
grassed and mowed to prevent erosion and settling; periodic maintenance of
electrical equipment; and ensuring inlet and outlet channels are clear of snags.

10.5 PROJECT IMPLEMENTATION
10.5.1 Project Management Plan

A Project Management Plan has been prepared for the Recommended Plan
to 1dent1fy specific tasks to be accomplished during the next preconstruction
engineering and design (PED) phase, and to identify specific contracts and
construction management activities for the construction phase.

10.5.2 Construction Sequencing

The expected sequence of construction ig jllustrated in Figure 37. The
implementation plan and schedule will be refined during later preconstmctlon
engineering and design studies. At this time, construction is expected to
proceed generally as follows: ’ :

* Real estate requirements must first be met, including land acquisitions
(both fee title and easement purchases) and relocations of houses and other
structures, utilities, and recreational facilities.

* Monitoring network sites will be established two years prior to
construction.

* Project construction will proceed by segments until the five previously
described reaches are completed. Within each segment, the sequence of
construction will generally be: :
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First, the restored channel will be excavated.

Next, where necessary, structural modifications, such as the
bridge crossings, degrading local levees and canals, and
construction of levees and structures to protect tributary areas
will be sequenced to take advantage of the dried flood plain before
reflooding.

Next, backfilling will occur, including the construction of a plug,
backfilling upstream from the plug, and, in the first and last

reaches, installation of an upstream approach section above the
backfill.

Next, remaining structural modifications will be completed. 8-65
B, C and D will be removed only after the immediate downstream
reaches of C-38 have heen sufficiently backfilled to provide
adequate backwater influence to control flow at their respective
locations. Degrading tieback levees adjacent to these structures
will be the last order of work for the respective reaches to
preserve access during construction :

Finally, navigation aids will be provided in the orlgmal and
restored river sections.

* Modifications of the Lake Klssunmee outlet reach will be completed after
the final reach is backfilled.

Construction is estimated to take fifteen years to complete. Construction of
the first reach is expected to be complete during the fourth year of
construction. The performance of this segment will be monitored (see section
on Monitoring) to determine the best construction techniques and design for
the remaining segments.

The first reach is located in Pool C and construction will proceed as
described above. Reaches 2 through 4 are numbered consecutively downstream
with reaches 2 and 3 located in Pool D and reach 4 located in Pool E. After
Reach 1 is backfilled, the downstream plug will be constructed for reach 3 (just
upstream of S-65D) and backfilling will begin. Construction of Reach 2 will .
begin once the tailwater from the Reach 3 backfill inundates the Reach 2 plug
to prevent erosive velocities. Reach 4 backfilling will then proceed in the

227



- LAKE XKBSMMEE

LAKE
STOKPQAGA

REACH 3
REACH 4
o, .
T2
SNAL DL
7@} =

\ LAKE
\ { OKEECHOBEE

CONSTRUCTION SEQUENCE

- FIGURE 37



manner described above with placement of the permanent plug in Pool E. The
" final backfilling, Reach 5, in Pool B will terminate upstream based on data
collected from the monitoring program. Shallowing of the Lake Kissimmee
outlet reach in Pool A will be the final order of work.

10.5.3 Environmental Protection During Construction

Corps construction contract specifications include environmental protection
requirements. These requirements cover prevention of environmental pollution
and damage as a result of construction operations under the contract.
Environmental pollution and damage are defined as the presence of chemical,
physical, or biological elements or agents which adversely affect human health
or welfare; unfavorably alter ecological balances of importance to human life;
affect other species of importance to man; or degrade the utility of the
environment for esthetic; cultural and/or historical purposes. The control of
environmental pollution and damage requires consideration of air, water, and
land, and includes management of visual aesthetics, noise, solid waste, radiant
energy and radioactive materials, as well as other pollutants. Staging, storage
and vehicle routes and parking areas are subject to advanced planning and
approval by the Corps and local sponsor. The transportation and storage of
petroleum products for use during construction is regulated by existing laws
and by Corps regulations and practice.

Wxthm 20 calendar days after the date of the notice of award of a contract,
the construction contractor is required to submit an environmental protection
plan.” The contractor cannot proceed with construction until the plan is
approved. The environmental protection plan includes the. following:

* A list of Federal, State and local laws, regulations, and permit
requirements concerning environmental protection and pollution control and
abatement that are applicable to the contractor’s proposed operations, and the
requirements imposed by those laws, regulations, and permits.

* Methods for protection of features to be preserved within authorized work
areas. The contractor shall prepare a listing of methods to protect resources
needing protection, "mcluding" trees, shrubs, vines, grasses and ground cover,
landscape features, air and water quality, fish and wildlife, sml and historical,
archeological and cultural resources.

* Procedures to be implemented to provide the required environmental
protection and to comply with the applicable laws and regulations. The
contractor shall provide written assurance that immediate corrective action will
be taken to correct pollution of the environment due to accident, natural causes
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or failure to follow the procedures set out in accordance with the
environmental protection plan.

* Permit or license ‘and the location of the solid waste disposal area.

* Drawings showing locations of any proposed temporary excavations or
embankments for haul roads, stream crossings, material storage areas,
structures, sanitary facilities, and stockpiles of materials.

* Environmental monitoring plans for the job site, including land, water, air
and noise monitoring.

* Methods of protecting surface and ground water during construction
~ activities, Special measures shall be specifically addressed and shall include

reduction of turbidity and aeration of discharge prior to waters being released
into the canal. :

* Qil and fuel spill contingency plan.

* Work area plan showing the proposed activity in each portion of the area
and identifying the areas of limited use or non-use. The plan would mclude
measures for marking the limits of use areas. : _

* Plan for any dewatering activities associated with borrow aress.

The above minimum environmental protection procedures are expected to
completely prevent avoidable environmental damage during construction. Since
the Kissimmee Basin surface and subsurface groundwater are separated from
the underlying deep aquifer by impervious geological strata, the potential for
pollution of groundwater used for human consumption is not a concern. Typical
spill contingency plans and measures are intended {o contain, absorb and
remove pollutants from the ecosystem for disposal in previously identified
approved disposal areas. .

10.6 COST ESTIMATE
10.6.1 Initial Costs

The total estimated cost of the Recommended Plan is $422,667,000, at July
1991 price levels. This estimate is the "base line" estimate, and does not
account for future price escalation. However, price escalation may occur during
project design and construction. A full funded estimate, reflecting anticipated
price escalation based on standardized future escalation factors from the Office
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of Management and Budget, also has been develoﬁed to identify projected
construction costs. Both the baseline cost estimate and the full fundmg
estimate are summarized in Table 34.

TABLE 34
BASELINE AND FULL FUNDED PROJECT COST ESTIMATES
Feature Account ' Baseline!  Full Funded?
02-Relocations ' $8,266,000 $10,302,000

09-Channel and Canals 229,794,000 396,510,000

SUBTOTAL $238,060,000 $406,812,000

01-Lands and Damages 116,946,000 141,237,000 -
30-Planning, Engineering
and Design, Monitoring _ _ ‘
and Test Fill 43,854,000 80,218,000

31-Construction Management 23,807,000 - 54,733,000

.TOTAL PROJECT COST $422,667,000 $683,000,000

1/ Baseline construction cost estimate prepared using Corps of Engineers M-CACES system.
2/ Full funding estimate, assuming unconstrained Federal and non-Federal spending.

10.6.2 Comparison of SFWMD’s Initial Costs

In developing the cost estimates included in the 1990 Restoration Report,
SFWMD recognized that the precision of its estimates was adequate for
comparing and selecting plans, but that specific budgetary decisions should not
" be based on these costs. SFWMD did not follow the same procedure as the
Corps in developing cost estimates, and many of the features identified in the
1990 SFWMD Restoration Report were not included in its estimate. A
comparison between SFWMD’s 1990 cost estimate and the Corps’ cost estimate
is provided as Table 35. Refer to the section on Modifications to the Level II
Backfilling Plan for an explanation of the differences between the features.

231



TABLE 35
COMPARISON OF COST ESTIMATE

e
CORPS'
COMPONENTS SFWMD's 1990 PLAN! RECOMMENDED Difference’
PLAN

Backfill 161,492,000 169,851,000 8,367,000
(includes: Hardened Plugs,
New River Channels and
Grading)
Revegetation 5,852,000 . 0 {6,852,000)
8-65 Bypaas Weir 2,445,000 782,000 {1,663,000)
Outlet Channel (Shallowing) 46,388 000 33,077,000 (13,321,000)
S-65A Gate Ext & Tieback 1,136,000 812,000 (324,000}
Levee
Pool B Weir Modifications 0 36,000 36,000
Structure Removals 5-65B, C & 5,173,000 3,627,000 (1,646,000)
D
Containment Levees: .
Lake Istokpoga 762,000 445,000 (307,000)
Yates Marsh 418,000 _ 839,000 421,000
S65E Modifications 56,000 0 (56,000)
Pool E Grade Control 0 5,792,000 5,792,000
Tributary Modifieations 6,688,000 S (6,688,000)
Local Levee Modifications 0 1,278,000 1,278,000
Navigation Markers 0 120,000 120,000
Construction Relocations: : .
Boat Rampa 0 62,000 ‘ 62,000
Bridge Crossings: ) '
US Highway 98 2,174,000 2,631,000 457,000
CSXT Railroad 4,640,000 5,573,000 933,000
Utilities 0 see bridges
Demolition of Structures <] 4,196,060 4,156,000
Land Acquisition
Lands and Easements 61,028,000 95,630,000 34,602,000
Administrative ] 11,628,000 11,528,000
Relocation Assistance 0 9,789,000 9,789,000
Mebilize/Demobilize 261,000 8940000 " 8,679,000
Manitoring during 0 15,642,000 15,642,000
Constriction -
Test Fill ] 1,588,000 1,588,000
Eagineering and Design 14,661,000 26,624,000 11,963,000 ]l
Construction Management 14,661,000 23,806,000 8,145,000 "
TOTAL ’ 327,835,000 422,667,000 . 94,831,000

4/ Updated to July 1991 price I ; excluded Heagwaters Hevitalization Project costs.
2/ Numbers in parentheses represent a cost savings in the Corps’ Recommended Plan over SFWMD's 1990 Plan.
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10.6.3 Investment Costs

The computation of interest during construction (IDC) is based on scheduled
construction expenditures. Calculation of IDC required the 20 year expenditure
schedule to be divided into five distinct segments. These five segments
generally coincide with the five construction reaches. It is assumed that
environmental benefits will be realized during the comstruction period,
specifically after each of these five segments is completed. Therefore, IDC is
calculated separately for each segment from initiation to completion of
construction. At 8 1/2 percent the IDC for the recommended plan is
$80,308,000 with an average annual cost of $6,944,000.

10.6.4 Operation, Maintenance, Repair, Replacement, and Rehabilitation
(OMRR&R) Costs

Annual operation and maintenance costs were estimated for the components
of the Recommended Plan. Replacement costs at twenty-five years were
calculated for the mechanical equipment contained in the S-65 spillway
structures and the Pool E flood gates. The OMRR&R costs are provided in
Table 36. A comparison between SFWMD’s OMRR&R cost estimates and the
Corps’ OMRR&R estimated costs are shown in Table 37. _

10.6.5 Annual Costs

Investment costs were converted to annual costs using an interest rate of
8 1/2 percent and a project life of 50 years to compute interest and.
amortization. Annual operation and maintenance costs were thien added to the
- interest and amortization costs to determine the average annual cost, Whlch is
$43,936,000 for the Recommended Plan
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TABLE 36
ANNUAL OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND
REHABILITATION COSTS

Components

Average Annual Cost

Aquatic Plant Control 75,000

Channels | 55,000

S-65 Bypass Weir - 10,000

S5-65 Structures 217,000

Containment Levees 14,000

Culverts 6,000

Plug 23,(_)00

Pool E Weir 10,000

Pool E Flood Gates 37,000

Total Annual OMRR&R $447,000

TABLE 37
COMPARISON OF ANNUAL OMRR&R ESTIMATE
CORPS'
FEATURES SFWMD's 1990 PLAN' RECOMMENDED Difference
PLAN
Aquatic Plant Control 0 75,000 75,000 .
Channels 50,000 55,000 5.000
$66 Bypass Weir 10,000 - 10,000 o
3-65 Structul;es 70,000 217,000 147,000
Containment Levees 0 14,000 14,000
Culverts 4,000 6,000 2,000
Backfiil Plug 0 23,000 23,000
Pool E Weir & Flood Gat.es_r 0 47,000 47,000
TOTAL $134,000 $447,000 $313,000
1/ Updated to July 1981 price levels.
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' 10.7 COST SHARING
10.7.1 Federal and Non-Federal Shares

Responsibilities for implementing the Recommended Plan will be shared by
the Corps of Engineers, on behalf of the Federal government, and the local °
sponsor. The Corps will design the project and administer construction
contracts to build the project. The local sponsor will be involved in the project
design and will share a portion of design and construction costs; furnish
necessary lands, easements, rights of way, relocation, and disposal sites
(collectively referred to as LERRD); and operate and maintain the completed
project.

Rules which determine how project responsibilities are shared are
established in Federal law and related Administration implementing policies for
individual project purposes. For Kissimmee River restoration and any-other
proposal for modification of an existing water resources development by
removal of one or more of the project features which would adversely impact
the authorized project purposes or output, Corps policy requires that:

* LERRD will be provided by the n‘on-Federal sponsor,

* 50% of the construction cost, mcludmg preconstruction engmeermg and
design costs, be provided in cash by the non-Federal sponsor.

* All future OMRR&R for the restoration prOJect wﬂl be acccmphshed by the
non-Federal sponsor at 100% non-Federal cost.

In addition, Corps policy requires that costs for locally preferred project
features be funded by the non-Federal eponsor. The Lake Kissimmee outlet
reach modifications, including shallowing and weirs in the remaining unfilled
reach of C-38 between S-65 and the upstream limit of backfilling in Pool B, and
the modifications to the existing Pool B weirs are the locally preferred features
of the recommended plan.

Table 38 contains an apportionment of project costs between the Federal
government and the local sponsor based on these cost sharing provisions. The
sponsor will also be expected to bear all OMRR&R expenses after the prOJect
is completed.
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TABLE 38 .
COST APPORTIONMENT OF RECOMMENDED PLAN

ITEM TOTAL FEDERAIL .N ON-FEDERAL
Construction® $254,295,000 $127,147,500 $127,147,500
Lands, Easements, : :
Rights-of-way 116,946,000 $116,946,000
Relocations?® 9,086,000 9,086,000

- SUBTOTAL $380,327,000 $127,147,500 $253,179,500
Locally Preferred '
Features® $42,340,000 $42,340,000

TOTAL $422,667,000 $127,147,500 $295,519,500

1/ Includes PED and Construction Management costs, but excludes locally-
preferred features.

2/ Includes associated PED and Construction Management.

3/ Includes construction, PED and Construction Management.

10.7.2 Preliminary Credit Analysis

The Headwaters Revitalization Project is a critical component of Kissimmee
River restoration. Accordingly, credit against the non-Federal cost share for 75
percent of the value of LERRD costs incurred by the non-Federal sponsor as
part of the Headwaters Revitalization Project authorized and approved
pursuant to the standing continuing authority of Section 1135 of the Water
Resources Development Act of 1986, as amended, will be recommended.

Table 39 shows a preliminary cost estimate for the Headwaters
Revitalization Project to be accomplished under Section 1135. A detailed cost
estimate for the Section 1135 project will be developed as planning and design
of that project proceeds. For the purposes of this preliminary credit analysis,
the Headwaters Revitalization Project was considered compatible work which
is not part of the project to be authorized (external work). Based on the
prehmmary cost estimate for the Headwaters Revitalization Project, the value
of credit is estimated to be $56,082,000.

236



n

TABLE 39
HEADWATERS REVITALIZATION SECTION 1135 PROJECT
PRELIMINARY COST ESTIMATE

Feature Account ' Cost
09-Channel and Canals $12,652,000
01-Lands and Damages | 74,776,000
30-Monitoring ‘ 180,000
30-Planning, Engineering and Design 2,796,000
31-Construction Management | 886,000
TOTAL PROJECT COST $91,290,000

10.8 FINANCIAL ANALYSIS

It is expected that the SFWMD will have the capability to provide the
required local cooperation for the Recommended Plan. The SFWMD has -
provided a statement of financial capability which is included in the Local
Cooperation and Financial Analysis Appendix. The project cost estimate and
schedule has been provided to the SFWMD so that it may develop a financing
plan. A financial analysis will be conducted to assess the SFWMD s capability
to financially participate in the Recommended Plan.

10.9 LOCAL COOPERATION

The project’s non-Federal sponsor must provide its -share of project costs,
including LERRD and cash for construction and later OMRR&R costs, as
described above. LERRD are to be furnished to the Federal government prior
- to the advertisement of any construction contract which involves those LERRD.
In providing LERRD, the sponsor must comply with the provisions of the
Uniform Relocations Assistance and Real Property Acquisition Policies Act of
1970 (Public Law 91-646), as amended. Any required cash payments for project
construction costs are to be made during construction at a rate proportional to
Federal expenditures. The sponsor’s share of preconstruction engineering and
design costs will be repaid during the first year of construction. The sponsor
is also required to pay all costs associated with locally preferred features of the
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Recommended Plan, such as the Lake Kissimmee outlet reach modifications
and the modifications to the existing Pool B weirs.

A project may be initiated only after the sponsor has entered into a binding
local cooperation agreement (LCA) with the Department of the Army, which
is normally negotiated during the preconstruction engineering and design
phase. The LCA assigns Federal and non-Federal responsibilities, which, for
this Kissimmee River restoration project, will include the following 1tems of
local cooperation:

a. Provide all lands, easements, rights-of-way, relocations and suitable
borrow and dredged material disposal areas;

b. Provide during the period of construction a cash contribution of 50
percent of the construction cost of the project;

¢. Pay during the period of construction all costs for Iocally preferred
features of the recommended plan;

d. Hold and save the United States free from damages due to the
construction, operation, or maintenance of the project except those damages
due to the fault or negligence of the United States or its contractors;

e. Operate, maintain, repair, replace, and rehabilitate the completed project
in accordance with regulations prescribed by the Secretary of the Army;

f. Ensure that lands acquired for environmental restoration are not used
for .purposes incompatible with such restoration and prevent future
encroachment or modifications which might interfere with proper functioning
of the project; = '

g. Participate in the National Flood Insurance Program and other
applicable Federal flood plain management programs; -

h. Provide guidance and leadership to prevent unwise future development
in the flood plain;

i. Assume financial responsibility for all costs incurred in cleanup of
hazardous materials located on project lands covered under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), for which
no cost sharing credit shall be given, and operate, maintain, repair, replace, and
rehabilitate the project in a manner so that hablhty will not arise under
CERCLA.
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10.10 SPONSOR VIEWS

The SFWMD developed and recommended the Level II Backfilling Plan upon
which the Recommended Plan is based. As the non-Federal sponsor of this
feasibility study, the SFWMD has worked very closely in partnership with the
Corps to ensure that the study and this report fairly and accurately reflected
their views. On November 19, 1991, the SFWMD provided a Letter of Intent
which indicated their strong support for the recommended plan and their desire
to continue discussions to develop a cost sharing formula acceptable to the
State of Florida and the Federal government. The SFWMD s November 19
Letter of Intent is included in Annex A
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SECTION 11
PUBLIC INVOLVEMENT, REVIEW AND CONSULTATION

This section describes the public involvement activities conducted by the
Corps and the SFWMD during the current Federal feasibility study for
environmental restoration of the Kissimmee River, Florida.

11.1 PUBLIC INVOLVEMENT PROGRAM

Extensive public involvement activities have been mtegral to all work since
the existing Kissimmee River project was completed in 1972. Complete
descriptions of the public involvement programs that preceded this feasibility
study before 1991 are available in the following documents: -

* Central and Southern Florida, Kissimmee River, Florida, Final Feasibility
Report and Environmental Impact Statement, Appendix F. {(Jacksonville District,
U.S. Army Corps of Engineers. September 1985.) - Appendix F, Public
Involvement, Views and Responses, describes public involvement durmg the .
Corps’ first Federal Feasibility study of the Kissimmee River, covermg the
period 1978 - 1985.

* Kissimumee River Restoration, Alternative Plan Evaluation and Preliminary
Design Report, Appendix B. (SFWMD. June 1990.) - Appendix B, Public Input
Survey/Questionnaire Results, summarizes the results of a June 1989 public
opinion survey concerning restoration of the Kissimmee River.

* Letter of July 9, 1991, SFWMD to Jacksonville District, U.S. Army Corps
of Engineers, subject: "Public Involvement Appendix and Monitoring Program,
Kissimmee River Restoration Feasibility Study” - An enclosure to the letter
describes public involvement since the project was completed, particularly
during the SFWMD restoration study from 1984-1990.

11.2 REVIEW CONFERENCES
Six review conferences involving various study interests were conducted

during the feasibility study to review work and decide courses of action related
to specific policy and technical issues. These conferences were:
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* Special Resolution Conference (SRC), February 6-7, 1991,
Jacksonville, Florida. Representatives of the SFWMD, the Office of the
Assistant Secretary of the Army for Civil Works, and the Corps met to resolve
policy and procedural issues regarding the Kissimmee River Section 1135
proposal and the feasibility study authorized by the Water Resources
Development Act of 1990. .

* Interagency Environmental Planning Conference, April 10, 1991,
Jacksonville, Florida, and April 11-12, 1991, River Ranch, Florida.
Representatives of the SFWMD, the Florida Game and Fresh Water Fish
Commission, the U.S. Fish and Wildlife Service, and the Corps met to dlscuss
technical aspects of the prOJect s environmental analyses.

: * Hydrology and Hydraulics Technical Review Conference, May 15-16,

1991, River Ranch, Florida, and May 20-22, 1991, Berkeley, California.
Representatives of the SFWMD and the Corps met to discuss technical aspects
of project hydrology and hydraulics, including a demonstration of the
Kissimmee River Pool B physical model at the University of Cahforma at
Berkeley.

* Checkpoint Conference, June 20, 1991, Jacksonville, Florida.
Representatives of the SFWMD, the Assistant Secretary of the Army for Civil -
Works, and the Corps met to review study progress in 1mp1ementmg guidance
developed during the Special Resolution Conference.

. * Meeting of the Scientific Advisory Panel for Environmental
Monitoring of Kissimmee River Restoration, July 16-18, 1991, River
Ranch, Florida. Representatives of the SFWMD, the Florida Department of
Natural Resources, the Florida Department of Environmental Regulation, the
Florida Game and Fresh Water Fish Commission, the U.S. Fish and Wildlife
Service, and the Corps met to better define monitoring of project
environmental effects.

* Feasibility Review Conference, September 5-6, 1991, Jacksonville,
Florida. Representatives of the SFWMD, the Assistant Secretary of the Army
for Civil Works, the U.S. Fish and Wildlife Service, the Florida Game and Fresh
Water Fish Commission, the Florida Department of Natural Resources, and the
Corps met to provide the sponsor with as much assurance as possible about the
Army position of the study recommendations, to facilitate Federal agency
review, and to obtain Washington-level commitment to the recommendations.
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11.3 CONTINUING COORDINATION

Continuing coordination has been maintained in two special areas of the
study. First, frequent communication has been maintained with the SFWMD,
as the study’s non-Federal cost sharing partner, on day-to-day progress and
general questions concerning the previous restoration study. The sponsor has
generously provided assistance in attending meetings, writing draft materials,
and other activities in accordance with the Feasibility Cost Sharing Agreement
(FCSA).

Second, continuing coordination was maintained with various experts in
biological sciences representing interested environmental agencies, including
the SFWMD, the Florida Game and Fresh Water Fish Commission, the Florida
Department of Environmental Regulation, the U.S! Fish and Wildlife Service,
and the Corps in conducting environmental studies, such as the habitat
evaluation procedures analysis and forecasting future environmental conditions.
Coordination has occurred over a series of meetings and through frequent
exchanges of correspondence and conversations among the involved experts.
Results of this coordination are documented in the Fish and Wildlife
Coordination Act Report in Annex E and the record of environmental outputs
in Annex G. :

11.4 SCOPING

Scoping was accomplished in accordance with the requirements of the
Council on Environmental Quality’s regulations implementing the procedural
provisions of the National Environmental Policy Act (NEPA) of 1969, as
amended (40 CFR 1501.7). A scoping notice was published in the April 4, 1991
Federal Register, and a scoping letter was sent to mterested partles on April 25,
1991.

In response to these scoping requests, comments were received from the
Florida State Clearinghouse (Office of the Governor) by letter of June 18, 1991;
a copy of the letter is in Annex A. The Clearinghouse neted the need for a
" coastal zone consistency determination; the requested determination is included
in Annex C. Comments attached to the Clearinghouse letter included:

* Florida State Historic Preservation Officer (letter of June 12, 1991) -
Potential effects on cultural resources were noted by the SHPO; the Corps is
developing a detailed plan for further cultural resource studies and will conduct
detailed investigations during the later preconstructmn engineering and design

stage.
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* Florida Department of Environmental Regulation (letter of June 11, 1991)
- The Department expressed support for the "innovative restoration project”.
By letter of July 22, 1991, the Department ‘stated that no unresolvable
obstacles to permitting the project are evident at this time, provided the
selected plan is designed to minimize adverse effects on existing wetlands, and
that the Headwaters Revitalization Project is permitted and in place before the
permit application for the Lower Basin works is completed. The Recommended
Plan has been designed to minimize adverse effects on wetlands; effects are
described in the Section 404(b)(1) evaluation (see Annex B) and throughout this
report. With regard to scheduling, we recognize that it is critical to have the
Headwaters Revitalization Project in place prior to completing the first phase
of backfilling construction of the Lower Basin to realize the restoration
beneﬁtsl

* Florida Department of Transportation (letter of May 24, 1991) - Potential
effects on transportation routes were noted. This report addresses temporary
relocations of transportation routes during construction; contmumg coordmatlon
will be maintained with the Department.

* Florida Game and Fresh Water Fish Commission (letter of May 20, 1991) -
The Commission noted its role in the study.

11.5 OTHER REQUIRED COORDINATION

In addition to the scoping required by NEPA, coordination required by other
Federal laws and regulations has been conducted with the following agencies:

* .U.S. Fish and Wildlife Service - A final Fish and Wildlife Coordination Act
Report has been prepared and is included at Annex E. Recommendations in
the final report, and responses, were as follows:

a. The Service endorsed and supported the Recommended Plan, with
the addition of several other measures.

b. The Service recommended the addition of Paradise Run to the
Recommended Plan. Although the Corps considered the addition of
Paradise Run improvements, there is no non-Federal sponsor for this
feature at this time (see Section 9). Therefore, Paradise Run was not
included in the plan.

c. The Service recommended flow-through marsh and pool stage

manipulation in Pool A. The Recommended Plan includes shallowing in
Pool A and upper Pool B and gated weirs to divert flows into original
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river channels as a locally preferred feature; see Section 10. These
~measures will promote wetland inundation in Pool A as intended by the
Service’s recommendation. :

d. The Service recommended monitoring of endangered species during
construction and for ten years after construction. As described in Section
10, the Recommended Plan includes an extensive ecological monitori.ng
program which is continuing to be developed and refined by experts in
the Corps, the SFWMD, and other responsible agencies and interests.
The Corps will participate in monitoring before and during construction
that is necessary to support decisions about further design modifications
that could be made to improve the project. The SFWMD recommends
continuing monitoring beyond the construction period. :

e. The Service recommended development of a wildlife management
plan which considers prescribed burning and cattle grazing in the flood
plain. Land management practices, including prescribed burning and
limited livestock grazing, will be necessary as described in Section 10.

- * Florida Game and Fresb Water Fish Commission - Commission
representatives participated with the U.S. Fish and Wildlife Service: in
preparmg the Coordination Act Report.

* Florida State Historic Officer (SHPO) - Coordination has been ongding '
with the SHPO in accordance with the Ad\rlsory Counc11 .on Historic
Preservation’s procedures. :

11.6 REVIEW OF THE DRAFT INTEGRATED FEASIBILITY REPORT AND
ENVIRONMENTAL iMPACT STATEMENT

The draft integrated feasibility report and environmental impact statement
was sent to numerous local, State and Federal agencies and private interest
groups for review and commment in accordance with the Council on
Environmental Quality’s NEPA regulations and related Corps guidance.
Comments received during the review were considered in preparing the final
study documents, and will be considered by subsequent reviewers and decision
makers in the Washington level Federal review process. .

11.6.1 Report and Els Recipients

The following agencies, groups and md1v1duals were sent copies of the
integrated feasibility report and EIS. :
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Federal Agencies

Department of Agriculture
Department of the Air Force
U.S. Department of Commerce
Department of Energy
Department of Health and Human Services
Department of Housing and Urban Development
Department of the Interior

- Environmental Protection Agency
Federal Emergency Management Agency
Federal Maritime Commission
Advisory Council on Historic Preservation

State_and Local Government

Governor of Florida

Executive Office of the Governor

The Florida Legislature

Florida State Clearinghouse

Florida Office of Planning and Budgeting

Florida Division of Historical Resources - SHPO
Florida Department of Environmental Regulation
Florida Department of Natural Resources
Florida Department of Transportation

Florida Game and Fresh Water Fish Commission
South Florida Water Management District
Okeechobee County '
Highlands County

Groups

Miccosukee Tribe of Indians of Florida
Dairy Farmers, Inc, '

State Wetland Managers Association
National Audubon Society

Florida Audubon Society
Environmental Defense Fund

Izaak Walton League of America, Inc.
Florida Wildlife Federation

Florida Defenders of the Environment
The Wilderness Society

Sierra Club, Florida Chapter

1000 Friends of Florida .
Nature Conservancy, Florida Chapter
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Florida Lake Management Society

Okeechobee Homeowners Association
River Acres Homeowners Association
Chain of Lakes Property Owners, Inc.

Individuals

A list of individuals who received the draft integrated feasibility report and
EIS is on file in the Jacksonville District at the address shown on the cover
page of this document.

11.6.2 Comments and Responses

The draft integrated feasibility report and EIS were distributed for a 45-day
public review on 27 September 1991. Review comments were received from the
following: :

Federal Agencies
Department of the Air Force '
‘Department of Health and Human Services
Department of Housing and Urban Development
Department of the Interior
Environmental Protection Agency

State of Florida

Governor of Florida
- Department of Environmental Regulatmn
Department of Natural Resources
Department of State (State Historic Preservation Oﬁicer)
Department of Transportation .
Game and Fresh Water Fish Commission
South Florida Water Management District

Local Governmen encies

Highlands County, Board of County Commissioners
Manatee County, Environmental Action Commission

Groups

Audubon Society of the Everglades
Florida Bi-Partisans Civic Affairs Group

" Florida Farm Bureau Federation
Florida Wildlife Federation
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Hidden Acres Estates

Ridge Audubon Society

Sierra Club, Broward County

Sierra Club, Central Florida Group
Sierra Club, The Florida Chapter
Sierra Club, Manatee-Sarasota Group
Sierra Club, Southeast Office

Sierra Club, Turtle Coast Group

Individuals

About five hundred individuals responded in letters, post cards and
petitions.

Comments received during the draft report review, and the responses to
these comments are included in Annex A of this report. The major themes
expressed in the comments were:

* Support for Restoration - Many agencies, interest groups and individuals
expressed support for restoration of the Kissimmee River, noting that it would
produce a variety of beneficial environmental effects, including improvements
to Lake Okeechobee and the Everglades. Prompt action to 1mp1ement the
Recommended Plan was encouraged.

* Concerns of Residents - Many residents whose homes may be acquired
expressed concerns about the need for the project, priorities other than
environmental restoration for government funding, and fair compensation for
their property. The Corps and the SFWMD are aware of these concerns and
will continue to work with affected residents to ensure that they are fully
informed and involved in further development of the project.

* Cost Sharing - The Governor and several State agencies, groups and
individuals endorsed using the established Corps cost sharing policy for fish and
wildlife restoration, which would require a non-Federal contribution of 25% of
the project’s cost, as the basis for sharing project costs. While this traditional
policy would apply in many cases, in other cases where modification of an
existing water resources development requires removal of one or more project
features which would adversely impact authorized project purposes or outputs
(such as the Recommended Plan for Kissimmee River restoration), Corps policy
requires that the non-Federal sponsor pay for: all lands, easements, rights-of-
way, relocations, and disposal areas; 50% of the project’s construction cost; and
all future costs for project operation, maintenance, repair, replacement and
rehabilitation. :
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* Avon Park Air Force Range - The Department of the Air Force noted
several concerns about potential project effects on operations at Avon Park Air
Force Range, including bird-aircraft strike hazards, security, public. safety,
target maintenance, and cattle grazing. The Corps and SFWMD are continuing
to work with Air Force representatwes to resolve these concerns.

* Additional Restoration Features - The Department of the Interior and the
Florida Department of Environmental Regulation suggested that additional
restoration features be added to the Recommended Plan, including Paradise
Run, shallowing in the Lake Kissimmee Outlet Reach, and marsh development
adjacent to the Lake Kissimmee Qutlet Reach. While restoration of Paradise
Run and marsh development along the Outlet Reach are not included due to
lack of a local sponsor, shallowing of the Outlet Reach is included in the
Recommended Plan as a locally preferred feature. -

* Technical Corrections - Several agencies provided comments on technical
questions related to water quality, wetlands, waterfowl, and historic sites.
Specific comments and responses are discussed in Annex A, and appropriate ’
corrections have been made in the integrated feasibility report and EIS.

11.7 PUBLIC MEETINGS

Three public meetings were conducted during the draft report review period
to provide all members of the public with an opportunity to better understand
and discuss the results of the Corps’ feasibility study. These meetings were
held as follows:

October 1, 1991, at the Okeechobee Civic Center.
Oct_;_caber 2, 1991, at the Kissimmee City Hall.
October 3, 1991, at the Sebring City Hall.

Each of the public meetings was videotaped by the South Florida Water
" Management District. From these videotapes, a transcript was made which
serves as the official record of each meeting. At each public meeting,
background information on the study was presented and the recommended plan
was described in detail. The public was then provided the opportunity to
express their views on the feasibility study and to ask questions.

The meeting in Okeechobee was attended by over 200 people. Many of the
speakers were landowners whose homes, farms, or businesses would be
impacted as part of the recommencded plan and they expressed their opposition
to the project. Residents of the Hidden Acres and River Acres communities
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were opposed to their communities being acquired either partially or fully.
Representatives and owners of dairy farms were concerned that their
businesses would be adversely affected.. Many of the speakers expressed
concern about adverse effects on the local economy such as jobs which would
be lost. There was also concern about the large amount of land that would be
removed from the tax rolls and the adverse effect that would have. The
Okeechobee County manager presented a resolution from the County Board of
Commissioners opposing the project. A number of speakers also were .
concerned about the cost of the project. Representatives of environmental
groups expressed support for the recommended plan.

The meeting in Kissimmee was attended by about 60 people. Many of the
speakers expressed concern about the Headwaters Revitalization project and
its effect on flood control and navigation. Specifically, there was concern about
the results of regulation schedules for the Kissimmee group of lakes and the.
backfilling in the Lower Basin and the affect to the existing level of flood
control. Navigation interests were opposed to the project due to the possible
impact to navigation. There was also a concern that some of the larger boats
would not be able to navigate the meandering river. A number of speakers also
expressed concern about the cost of the recommended plan. Representatives -
of environmental groups expressed support for the recommended plan.

The meeting in Sebring was attended by about 45 people. Many of the
speakers were concerned about the effect on property owners. Specifically, they
feel properties needed for the Recommended Plan would be acquired at a token
of their values, and the State may claim properties without compensation.
Agricultural representatives were concerned about the effects on agriculture in
the study area. A number of speakers were concerned about the cost of the
project. Navigation interests were opposed to the project due to the possible
impact on navigation. A concern was expressed that the regulation schedules
for the Kissimmee group of lakes would adversely effect the existing level of
flood protection. Fishermen spoke out against the project stating that since the
demonstration project, the fishing resources has declined substantially.
Individuals from surrounding communities expressed support for the
recommended plan.

In addition to the three public meetings, the SFWMD Governing Board
workshop on October 9, 1991, provided the public with information concerning
this study and afforded the public the opportunity to speak.

As a result of public comment at the three meetings, social and agricultural
impact studies were completed. Conclusions from these studies are to fully
implement flood proofing measures where feasible to minimize impacts to
provarty owners and agricultural businesses.
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SECTION 12
RECOMMENDATIONS

I recommend that the Central and Southern Florida Project be modified to
allow for the environmental restoration of the Kissimmee River; and that the
modified Level II Backfilling plan for restoration of the Kissimmee River,
described in the chapter of this report entitled "The Recommended Plan", be
implemented as a Federal project with such modifications thereof as in the
discretion of the Commander, HQUSACE, may be advisable. The total
estimated cost of the recommended plan is $422,677,000. The estimated
Federal cost is $127,147,500 and the estimated non-Federal cost is $295,519,500.

I also recommend that the non-Federal sponsor be authorized credit for 75%
of the value of lands, easements, rights-of-way, relocations and disposal areas
provided for Headwaters Revitalization improvements under Section 1135 of
the Water Resources Development Act of 1986, as amended, which are
necessary to achieve the benefits of the Kissimmee River restoration project.

The above recommendations are made with the provision that prior to
project implementation, the non-Federal sponsor shall enter into a binding
agreement with the Secretary of the Army to perform the followmg items of
local cooperation: _ , :

a. Provide all lands, easements, rights-of-way, i-elocatioﬁs and suitable

. borrow and dredged material disposal areas;

b. Provide during the period of construction a cash contnbutlon of 50
percent of the construction cost of the project;

c. Pay during the period of construcnon all costs for locally preferred
features of the recommended plan;

d. Hold and save the United States free from damages due to the
construction, operation, or maintenance of the project except.those damages
due to the fault or negligence of the United States or its contractors;

e. Operate, maintain, repair, replace, and rehabilitate the completed
project in accordance with regulations prescribed by the Secretary of the Army;

f. Ensurethatlands acquired for environmental restoration are not used
for purposes incompatible with such restoration and prevent future
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encroachment or modifications which might interfere with proper functioning
of the project;

g. Participate in the National Flood Insurance Program and other
applicable Federal flood plain management programs;

k. Provide guidance and leadership to prevent unwise future
dex_reloprqent in the flood plain;

i. Assume financial responsibility for all costs incurred in cleanup of
hazardous materials located on project lands covered under the Comprehensive
Environmental Response, Compensatlon and Liability Act (CERCLA), for which
no cost sharing credit shall be given, and operate, maintain, repair, replace, and
rehabilitate the project in a manner so that liability will not arise under
CERCLA.

The recommendations contained herein reflect the information available at
this time and current Departmental policies governing formulation of individual
projects. They do not reflect program and budgeting priorities inherent in the
formulation of a national Civil Works construction program nor the perspective
of higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Cong‘ress
as proposals for authorization and implementation funding. However, prior to -
transmittal to the Congress, the. sponsor, the States, interested Federal
agencies, and other parties will be advised of any modifications and will be
afforded an opportunity to comment further.

ERRENCE C. SALT
Colonel, Corps of Engineers
Commanding :
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SECTION 13

LIST OF PREPARERS

The people who were primarily responsible for contributing to preparing this’ -
Environmental Impact Statement are listed in Table 40.

TABLE 40

KISSIMMEE RIVER RESTORATION

LIST OF PREPARERS

NAME

DISCIPLINE/ EXPERTISE

EXPERIENCE

ROLE IN PREPARING
DOCUMENT

Stuart J. Appelbaum

Civil Engineer

14 years water resources.
planning, Corps of Engineers

Report-EIS preparatinﬁ: review
and supervision

Gerald L. Atmar

Biology

15 years environmental impact
assessment, Corps of Engineers

Report-EIS preparation; review
and supervision

USFWS. Vero Beach

Arnold Banner Fish and Wildlife Fish and Wildlife coordination
Act. Report, Planning partners
Rea N. Boothby Biclogy 17 years environmental impact EIS preparation

assessment, Corps of Engineers

Annon I. Bozeman, Jr

Outdoor Recreation Planner

1Z years recreation design,
construction and development

Aesthetics and Recreation

Joseph Carroll Biolegy USFWS, Vero Beach Fish and Wildlife coordination
. Act Report, Planning partners
John B. Cruce Water Resources Planning 11 years water reépurces Report-EIS preparation

planning, Corps of Engineers

William J. Lang, Jr. Biology 12 years fish and wildlife Report-EIS preparation
biology, USFWS and Corps of -
Engineers :

Richard A. Macomber Biology 30. years fish and wildlife " Effects on fish and wildlife

biology, USFWS and Corps of
Engineers

James McAdams

Environmental Engineer

10 years water resources

planning, Corps of Engineers

Water guality assessment

David L. McCullough

Archeology

10 years environmental and
cultural resources assessment

Cultural Resources evaluation,
coordination

Kenneth D. Orth

Water Resources Planning

18 years water resources
planning, Corps of Engineers

Report-EIS preparation

Russell V. Reed Civil Engineer 2 years water resources Report-EIS preparation; study
planning, Corps of Engineers manager

Patricia Sculley Civil Engineer South Florida Water Praoject Management
Management District .

Louis A; Toth Aquatic Ecology South Florida Water Ecosystem effects of

Management District

restoration alternatives
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ANNEX A

PUBLIC VIEWS AND RESPONSES






| South Florida Water Management District

3501 Gun Club Road ® P.O. Box 24680 ® West Palm Beach. FL 53;116-4680 e (407) 686-8800 ¢ FL WATS 1.81.432.2043

PRO KRR RF: 92039
November 19, 1991

Colonel Terrence C. Salt

District Engineer, Jacksonville District
U.S. Army Corps of Engineers
P.O.Box 4970

Jacksonville FL 32232-0019

Dear Colonel Salt:

Restcration of the Kissimmee River, headwaters of the unique Kissimmee-
Okeechobee-Everglades system, has been a major environmental priority for the
State of Florida since the mid-1970’s. Since 1984 the South Fflorida Water
Management District (SFWMD) has taken the lead role and has invested more than
$4 million in a series of studies designed to provide a comprehensive pianning
approach for the Kissimmee River Restoration. We have spent more than $35 million -
to buy land in the fiood plain. The State's and this agency's performance to date in
support of the Kissimmee River Restoration Project clearly demonstrates the
financial commitment to completing this project.

We strongly support the US.A.C.O.E. recommended plan for restoration of the
Kissimmee River and the Upper Basin works. This plan provides an effective solution
to meet fish and wildlife restoration objectives with no significant impacts to the
original project’s purposes. This agency and the State are committed to continuing

"~ the development of a partnership with the Federal Government which will foster the
restoration of the Kissimmee River as a critical component of the unparalleled
Everglades system.

However, the recommendation that the local sponsor provide all land interest plus:
50% of construction cost is not equitable and in keeping with past Federal policy.
We believe that a 75 percent Federal to 25 percent non-Federal cost sharing of the
total project cost is in line with the Federal law and policies addressing fish and
wildlife restoration.

| would appreciate your help in arranging further discussions with the Assistant
Secretary of the Army to see what can be done to iimit the total project costs and
‘develop a cost sharing formula that is acceptable to the State of Florida and the
Federal Government.

Sincerely,

/r‘i/l Eo%c Creel

. Executive Director

¢: Governor Lawton Chiles Nancy Dorn, ASA (CW)

. Senator Bob Graham Carol Browner, Secretary, DER .
Senator Connie Mack Florida Delegation of the U.S. Congress

Caoverning Board- . } ) . .
Allan Milodge, Chairman - Miami James F.. Nali - Fort Lauderdale Leah (. Schad - West Palm Beach Tuford C. C recl.r F.xecutive [)_lrc(:mr
Vaiene Buvd, Vice Chasrman - Nagies Annie Betancouort - Miamu Frank Wiiliamson, 4r - Okecchobes Themas K. MacVicar, Depuny Eaccutive Direonye

Ken Adams - \West Paim Beach Franklin B Mann - Fort Myers Eugene K. Putris - Fort Lauderdale






STATE OF FLORIDA

®ffice of the Governor |

THE CAPITOL
TALLAHASSEE, FLORIDA 32399-0001

June 18, 1991

Mr, A. J. Salem, Chief

Planning Division

Department of the Army
Jacksonville Corps of Englneers
Post Office Box 4970 ,
Jacksonville, Florida 22232-0018%

RE: Draft Environmental Impact Statement - Kissimmee River
Restoration Study in Polk, Osceola, Highlands and Okeechobee
Countles, Florida

SAI: FL9104251481C
Dear Mr. Salem:

The Florida State Clearinghouse, pursuant to Presidential Executive
Order 12372, Gubernatorial Executive Order 83-150, the Coastal Zone
Management Act Reauthorization Amendments of 1990 and the National
Environmental Policy Act, has coordinated a review of the above
referenced project.

Pursuant to Presidential Executive Order 12372, the project will
be in accord with State plans, programs, procedures and objectives
when consideration is given to and action taken on the enclosed
comments and requirements of our reviewing agencies.

The federal agency did not provide a federal consistency
determination for this project in accordance with 15 CFR 930,
- subpart C. However, the State has completed a review of the
project information available at this time. ‘Based on . this
information, the project at this stage 1is consistent with the
Florida Coastal Management Program. Although the State does not
object to the proposed work, we have identified several issues
which must be resolved as the project progresses through later
stages of planning, design and funding. ' As reguired by 15 CFR
930.34 and .37, at each major point of decision-making the federal
agency is required to submit a consistency determination for the
State's review. The format and content of the determination are
described in 15 CFR 930.34 - .39. The State's continued agreement
with this project will be based, :'in part, on adequate
reconciliation of previously identified concerns.



Mr. A. J. Salem
Page Two

This letter reflects your compliance with Presidential Executive
Order 12372.

Sincerely,
g@mc& ‘9f Q/Zm%

Janice L. Alcott, Director
State Clearinghouse

JLA/rt
Enclosure(s)
cc: Department of State
Department of Environmental Regulation

Department ¢f Transportation
Game and Fresh Water Fish Commission



FLORIDA DEPARTMENT OF STATE ..
Jim Smith - 17 190 W

Secretary of State X .

DIVISION OF HISTORICAL RESOURCES 747§ ¢, -

R.A. Gray Building , NGy,
500 South Bronough A - IO{'EE
Tallahassee, Florida 323990250 )
Director’s Office - Telecopier Number (FAX)
(904) 488-1480 (904) 488-3353
June 12, 1991
Ms. Janice L. Alcott, Director In Reply Refer To:
State Planning and Development Susan Hammersten
Clearinghouse Historic Sites
Office of Planning and Budgeting Specialist
The Capitol {(904) 487-2333

Tallahassee, -Florida 32399-0001 Project File No. 911218

RE: Cultural Resource Assessment Request
SAI# FL9104291481C
U.S5. Army Corps of Englneers, Plannlng DlVISlon,
Environmental Resources Branch
Kissimmee River Restoration Study, Draft EIS
Polk, Osceola, Highlands, and Okeechobee Counties, Florida

Dear Ms. Alcott:

In accordance with the procedures contained in 36 C.F.R., Part
800 ("Protection of Historic Properties"), we have reviewed the
above referenced project for possible impacts to archaeological
and historical sites or properties®Pisted, or eligible for
listing, in the National Begls;g; of Historic Places. The
authority for this procedure is the National Historic
Preservation Act of 1966 (Public Law 89-665), as amended.

We have reviewed the information concerning the Level II
Backfilling Plan provided to us by the Army Corps of Engineers
via your letter dated May 3, 1991. Because the plan is still in
the feasibility and Draft Environmental Impact Statement phases,
and due to the general nature of the information concerning the
plan, we cannot comment specifically as to its potential impacts
on historical resources at this time. We can, however, comment
on the nature of the activities involved in the Backfilling Plan.
It is the opinion of this agency that the majority of the work
outlined in the Backfilling Plan has the potential to adversely
affect poctentially significant historical resources.

Archaeological Research Florida Folklife Programs Historic Preservation .  Museum of Florida History
(904} 487.7299 {o04) 3Q7-2102 fony AR7T. 7111 fanay 1qa 104



Ms. Alcott
June 12, 1891
Page 2

As outlined in your letter, the Plan includes six different
activities in the backfilling phase of the project.

1j Backfllllng 25-30 miles of Canal 38
It is our opinion that this activity is unllkely to affect
any potentially significant historical resources.

2) Removal of spillways, boat locks and auxiliary structures
It is our understanding that the infrastructure of these
structures will be left in the ground intact.'_Based on this
information, it is our opinion that this activity is
unlikely to affect any significant historical resources.

3) Creation of new river channels as needed
Because it involves ground disturbance, this activity has
the potential to disturb known and previously unrecorded
archaeological and historic sites.

4) Modification of bridges ‘
Because this activity may involve ground disturbance as well
as the possible relocation of existing rights-of-way, it
may adversely affect known or undiscovered archaeological
and historic sites.

5) Maintenance of navigation along restored river
Depending upon the areas to be dredged and the placement of
the spoil, this activity may adversely affect hlstorlcal
resources.

6) Increasing water storage capacity and release capability in
the headwaters above S-65
More information is needed as to exactly how this act1v1ty
will be accomplished. However, any increase in water
storage in the river channel has the potential to flood
existing sites and any decrease in water storage has the
potential to expose previously flooded sites thus damaging
any historical material remains contained in the site.

In order to avoid these potential effects, this office will be
working closely with Corps personnel as this project ‘develops.
As we receive more detailed information about this project, we
will be able to comment in a more spec1f1c manner as to each
activity in the Backfilling Plan.



Ms. Alcott
June 12, 1991
Page 3

If you have any questions concerning our comments, please do not -
hesitate to contact us. Your interest in protecting Florida’s
archaeological and historic resources 1s appreciated.

Sincerely,

/ W@, '

Geo W. Percy, Director
Division of Historical Resources
and ' :

State Historic Preservation Officer

GWP/slh






Twin Towers Office Bldg ® 2600 Blair Stonc Road @ Talizhassee, Florida 32399-2400

Lawton Chiles, Governor : . Carol M. Browner, Secretary

June 11, 1991

Janice L. Alcott .
Director, State Clearinghouse : {EﬂﬁaﬁafﬁgH\
office of Planning and Budgeting } fva;iagi,égTTE::;
. Budget Management and Planning Policy Unit 1 Et '"‘vffﬁffw
Executive Office of the Governor w/i/F
The Capitol JUN 14 19 '
Tallahassee, Florida 32399-0001 91
S .
HEy {8
JL;%E

RE: COE, Kissimmee River Restoration, Level II Backfilling
SAI: FL9104291481C

' Dear Ms. Alcott:

We are very pleased with the decision of the Army .Corps of
Engineers (ACOE) to initiate the Feasibility Study and Draft
Environmental Impact Statement (DEIS) for the Kissimmee Rlver '
Restoration. The preferred alternative, "Level II
Backfilling" was chosen, which will provide the highest level
of flood plain and original river channel restoration. The
South Florida Water Management District, who has been working
very closely with the ACOE, is very pleased with the ACOE’s
progress toward the Feasibility Study and DEIS. We fully
support this innovative restoration project.

Sincerely,

Stephen Broocker

Environmental Specialist II
Intergovernmental Coordination Section
Division of Water Management

TSB/tsb

Recycled _" Feper






DEPARTMENT OF TRANSPORTATION

BEN Q. mAITS

Project Development
P.O. Box 1249
Bartow, FL 33830

May 24, 1991

Director, State Clearinghouse
Office of Planning and Budgeting
Executive Office of the Governor
The Capitol

Tallahassee, FL 32399-0001

RE: SAI # FL 9104291481C
Kissimmee River Restoration

Dear Sir:

The FDOT has reviewed the Notification for the referenced project
and offers the following comments.

1. The SR 70 Corridor is being defined as part of the Florida
Intrastate Highway System. This is in recognition of the need
for an improved east-west route across the state. Specific
alignments can only be defined once a corridor-level PD&E
study is undertaken. This improvement would likely necessitate
the eventual construction of another two-lane bridge structure
over the Kissimmee River. Improvements to the existing
structure would probably also be needed. ' '

2. It should also be noted that the CSX Railroad crosses the.
river approximately two miles south of US 98. The Florida
Transportation Plan (FTP) references this line as one of only
two in the state providing "interstate/intrastate passenger
rail service".

3. It is unclear whether the SR 60 bridge structure in
southeastern Polk County would be affected by the project. The
scale of the map provided does not allow us to determine the

. location of the SR 60 crossing relative to the proposed
project.

4. The project may also impact the US 98 bridge structure. Any
modifications to this and other bridges across the project
should be coordinated with Mr. Tim Polk, District Drainage
Engineer.

Questions regarding future transportation plans should be directed
to Mr. Larry Slayback, FDOT Liaison for non-urbanized areas. He can
be contacted at (813)-278-7120. Thank you for the opportunity to
comment on this project.



_cc:

Larry Slayback
Tim Polk

Sincerely,

o

Cdbidh-

Caron 8. Becker .
Environmental Specialilst



FLORIDA GAME AND FRESH WATER FISH COMMISSION

" WILLIAM G. BOSTICK, JR. DON WRIGHT  THOMAS L. HIRES, SR.  MRS. GILBERT W. HUMPHREY  JOE MARLIN HILLIARD
! Winter Haven Orlando ~ Lake Waies Miccosukee Clewiston

FARRIS BRYANT BU]I;D!NG
620 South Meridian Street
Tallahassee, Flonda 32399-1600
(904) 488-1960 [

ROBERT M. BRANTLY, Exncotiwe Direcior
ALLAN L. EGBERT, Ph.D., Amistent Executive Director

May 20, 1991
MAY 22 1991
Ms. Janice L. Alcott, Director
Florida State Clearinghouse - o
Executive Office of the Governor SIATE CLEARINGHOURE
Office of Planning and Budgetlng

The Capitol
Tallahassee, Florida 32399-0001

" Re: SAI #FL9104291481C, Polk, Osceola,
Highlands, and Okeechobee Counties,
Kissimmee River Restoration Study Draft
Environmental Impact Statement, U.S. Army
Corps of Enmgineers

Dear Ms. Alcott:

The Florida Game and Fresh Water Fish Commission is working with the

U.S. Army Corps of Engineers in the review of fish and wildlife resource data
pertinent to the referenced Draft Environmental Impact Statement, We are
currently participating on a2 Habitat Evaluation Procedures (HEP) team that is
reevaluating the existing condition of Canal 38 (C-38) and the anticipated
habitat values of the Kissimmee River restored under the Level Il Backfilling
Plan. As stalwart advocates of Kissimmee River restoration, we will maintain
an active role in the planning and implementation of this extraordinary

project.
Sincerely,
Bradley J. an Dlrector
Qffice of v1ronmental Services
BJH/BSB/rs
ENV 1-3-2






Florida Department of Environmental Regulation
- Twin Towers Office Bidg. @ 2§OO Blair Swone Road ® Tatlahassee, Florida 32399—2400

Lawton Chiles, Governor : ’ ) . Carol M. Browner. Secretary

July 22, 1991

Mr. A. J. Salenm

Planning Division

Jacksonville District, Corps of Engineers
P. O. Box 4970 _
Jacksonville, Florida 32232-0019

" Dear Mr. Salem:

I am pleased to have the opportunlty to comment on the Preliminary
Design Report for the Kissimmee River Restoration. The report
summarizes and synthesizes numerous studies and will serve us as an
excellent reference document. Of the alternatives evaluated, we
agree that the Level II Backfill plan best meets the five stated
objectives of the project and therefore the Department supports
further development of this plan.

We realize that the design of the Level II Backfill plan is in a
preliminary stage and sufficient information to identify or address
all potential permitting concerns is not yet available. While we
did not identify any "fatal flaws" with respect to permitting, we
did 1dent1fy two preliminary concerns which we. ask that you keep in
mind as project plannlng progresses.

1. The report stated that 35 square miles of river ecosystem and
24,000 acres of flcod plain would be restored by the Level II
Backfllllng Plan and that this plan minimizes certain
ecclogical problems, such as erosion. However, the report did
not specifically address the acreage of wetlands that will be
adversely affected by the project (or the alternatives) or
steps to be taken to minimize damage of exieting wetlands.
While the acreage of wetlands to be restored is significant and
of primary importance, the Department needs to ensure that
impacts associated with obtaining the desired restoration are
minimized. .

2. The success of the selected plan is dependent upon
revitalization of the headwaters of the river and a permit
application for this work will be sought separately from that
for the Level II Backfill. By the time the permit application
for backfill is complete, the Department will want assurance
that the headwaters rev1ta11zatlon ha= been successfully
accomplished.

t

[ 4
Recycied ‘:‘ Paper



Mr. A. J, 8Salen
July 17, 1991
Page 2

Thank you, once again, for the opportunity to comment the
alternatives assessment. We look forward to worklng with you on
this project in the future.

Sincerely,
'/W,,/m

Mark Latch-
Director
Division of Water Management

ML/MKS/cdw
cc: Bart Bibler, DER

Gail Sloan, DER
Louis Toth, SFWMD



United States Soil | 401 SE 1st Avenue
Department of Conservation -Room 248
Agriculture - Service Gainesville, FL 326801

Date: Awvugust 29, 1991
William J. Lang Jr.
Planning Division, COE

400 West Bay Street
Jacksenville FI 32232-0019

Dear Mr. Lang:

Re: Kissimmee River Restoration, Level II Backfilling Plan.

Proposed activities on the Kissimmee River will not adversely
effect prime farmland or unique farmland.

Prier to beginning activities and if federal funds are to be
utitized fer this project, Parits I and 1II of the enclosed form
AD-1006 shou'd ke completed by the federal agency providing the
funds anc sent to my attention for further processing.’ .

If vou need more information, please let me know.:

Sincerely,

& A/aoé@éj" -
G. Wade Hurt

State Soil cientist
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DEPARTMENT OF THE AIR FORCE
AR DMEAT AUPRPART 3IQUAPADN 1AL

AVIIMPARE AVA TONL§ MANGE FL 1083 bdos

DEN ' 3 Septemher 199t

Kissimmee River Restoration Project

Department of the Army

Jacksonville District Corps of Enqinecrs
Planning Nivision

fnvirenmental Resources Branch

P 0 Box 4970

Jacksonville, FL 32717.0111%

The U.S. Air Force 15 extremely intorested in the Kissimmee River Restoration
Plan. MHe operate a 106,000 acre air-to-ground gunhery range adjacent to the
Kissimmee River, and the proposed project would have a direct impact on our
tands and our operations. Approximately 3,500 acres of our lands would be
flooded under the propesed plan. The backfi1l construction and resultant
flooding will create conditions that could effect waterfowl and wading bird
poputations on our lands {poteatially increasing bird-aircraft strike
hazards), reduce security on our lands {by removal of the spoll bank}, change
ground conditions on our targets, and create difficulties for contral of
cattle utilizing our property. He would 1ike to see these subjects addressed
in the feasihtlity study and Draft [nvironmental Impact Study. Ne would also
1ike to have the opportunity to meet with you to discuss the current proposed
activities on onr lands and explore possibhle alternatives. Our point of

tact is Paul Ebershach, phone (813) 452-4119.

.

ag m——
_31, Lt Col, USAF cc: TAC/OFY

USAF BASH Team
. 56 CSGL/OEY

JAHLS E. R
Commander

) .
i s 1y o WUhafession

RIFLE I
e

SudCy

DEPARTMENT OF THE AlR FORCE

HEADQUARIEIAS sh i FACHIL AL TAATMING WING (HALE
MALDH L R OREE BARE 1 J1RA) SORD

SE 0 Sep 91

Kissimmee River Restoration Prolect

Department of Che Army

Jacksonville District Corps of Engineers
Planning Bivislon

Environmental Resources Branch

MacDi!l Alr Force Base s very concerned over the polenLlal Impart of the
Kisslmmee River Restoration Plan. Any eignificant increage in bird population
and activity around Avon Park Air:.Force Range poees serious hazards to our
pllots and afrcratt. Severe bird-alrcraft strikes tn and around Avom Park are
already a commen occurrence. Addiclonal (looding of lande could cause a
signlf icant Increase In the number of waterfowl and wading birds in thie area.
The regult could be a greater number of catastrophic bird strikes and
potential toas of life resulting from an alrcralt craah. Please addrese this
fesue In the feasibility study and draft environmental impact study. We would
also like to be included in any discussions with Avon Park of{iciala. Please
contact MSgt Dan Simpson at (813} 830-2380, 2480 if further asaistance or
input le aneeded.

'STEMMEN E. BOZANTH, Lt Col, USAF cc: HQ TAC/DEV

Chlef. Safety Division AFESC/DEMN
Lo % CSG/DEY

» . L
cAWeadins s i o \f)Tullilf\ur



DEPARTMENT Of THE AIR FORCE
HEADOUARTEHG SR TAC TICAL IRAIMING ¥R 1A
MAC U1 AN BT RASE 44 3 YAGA

Pyt ‘ ’ 22001 1931
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trmact Commants on Proposed Kiszimmes River Restoration Project

" District Englineer
Attn: CESAJ-PD-PF
Juckmonvilie District
U.3. Army Corpe of BEnginesre
P.0. Box 4970
Jackponvilile, FL 37232-0010

1. The following comments on the proposed projact and ite poleptial effects on
the Alr Force's oparstions on the Avon Park Alr Force Range are provided for
yaur considerstion. Our abjllty to continue supporting Department of Dafense
nidaion operationns whould be completely conaidearad bafore continuing on with
your racommendations for restoration se proposed.

a. The recommanded plan propover the acquisition of lands up to the five-
year (lood line and flowsde savements on lande betwesn the fivea-year and ths
100-yan= ‘f100d lines. Thiv action could potentially effect approximately 3300

5 - meesr of land on the Avon Park Air Force Range. Bacause of the proximity of
ov- ai:-to-ground target arsas to thess lande and the concernd we hava for pro-
“eo’ing public safety, it would not be poulblc for the Alr Force to surrender
coatrol of this proparty.

b. The recommended plan identities sections of the axisting canal that
would be backfilled. The northearn extent of thism portion of Lhe projact atarte
2 along the Avon Park Alr Force Range. §f the spoll banks that are currenity
adjacent to the project arsa are utjlized to 1111 the channsl, the Alr Force
will no longer have & sacure boundary in this ares. The lack of & securs
nLovndary could siso prassni s hazard to public safaty by allowing uncontrolied
»acese to our targete and impact ares. A
ﬂeo of catt)e

c. Although ths planning documents recognize the import

grazing as a Yand-use activity, thers 1 no discusgion on the sffects of

aattls, nor is thare sny mantlon of the impsot of the proposed plan on pressnt
/s grazing use. We feel Lhat tha sffacts of catile on the project sres ars

axtremaly important and have attached sdditions! information tor your con-

elderation (Atch 1}, Al1 of the Air Force lande sffacted by thie plan sre.

currently grazed under [sawer with local cltt.lpi:n. What will be the efiact on

these leases? .

6. The recomssnded plan anticipeates lncu.n-d lavels of watariowl lctlvlly’

. aw the project ares Lz restorsd. We are concernsad that such incresses could
1 , oasuss hazsrdous conditions for low-flying jet ajrcraft using the "installation.
There alresady is & potential for bird-airoraft strikes over the flood plain and
additional flooding could increass the hazard. The planning documents do not

<Nradiness (1 our Yhofenrion

discusa Lhis potentia) problam. We feel this impact should ba reviewed and
mathods to minimizs bird-alrcraft-strike Bazards, such as bird frightening
Lechniques, be Invemitigated.

#. A portion of the Floride Fationsl Scenic Trail (FNST} pasess through
lande controlled by the U.S. Alr Force and the South Florida Water Nensgement
District (SPWMD). & maocktion of the trall 1e locatad on an sarthen dike wur-
rounding an impoundmant on SFWMD lande known a8 tha “Boney Marsh.” [f the
racommanded plan cslle for the removal of that dike, the FUST will no longer be
available for public use, resulting in & negative impact on public racreation
on Air Fopce and SPWAD lande. EBithar the dike should be retained or adjacent
uplande be acquired for public accews.

1. The recosmendsd plan does not discuss the iwpaot on water tables iIn
uplands adjacent to the flood plain. Our target complex ragquires comtinuous
asintensnce to mawimize target visibility for training effectivensss and target
identification, which 1 critical for safely of our ground personnel. Any
Increass |n surface or ground weier levels could impede our malnlenance
astivities.

2. The Air Force supporis your actions o resdtors this valusble resource;
howsvar, any plans you preazant for Congressionsl conwidaration should inoluds
dimcuselon of these potantial impacts and include provisions for sdcommodating
our aoncarnz. Please contact Mr. Paul Thersbach, 813-482-4110, 1f you Mave any
quaationa, .

%m Gun, USAF 1 Atek

Commandar . {vazing Impapts on the Kiguimmas llun
Basin
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Grazing Impacte on the Klsalanea River Hamla

R. Scott Penfleld, Range Conaevvatlonlat
Avon Park Alr force Range, Florida

Iatroduction

The recent draft of the Integrated Feaslbllity Report (IFR) and
Epvicronmental Impact Statement (EIS) for the Environmental Restoratlon of
the Kissimmes River, Florida, provide for the restoration of the Kissimmea
River through tha modificatlon of tha present channelizad system. The
project proposal assumss that by re-establishing fluctuating water levels
“this restored aces will be driven by the same forces that formed and
maintained ths pre-channellizatlon rlver/floodplain...” and thus “the
affected (restored) scosystem Can bs saxpacted to recrganize with an
scolagical structure which provides the same environmsntal valuas and
supports a similar complement of species as the original Kisslmmee River
ecosystem.” Although thess documents provide extenslve informatlion about
the banefits of the propossd action and reference numercus studies
conducted in the river basin, there ls no conslderation of the effacts of
cattle on the rivar basin ecosystem, slther past or presaent. Adaquate
conalderation to the 200 to powelbly 300 ysars of domestic llvestock
herbivory on this system must bhe lncluded in the EIS. Hayblvory had to be
.a force impacting the plant communitise Iin the basin. Further, the

- comblned impact of lack of hydroperlod and the increased access by

llvestock onto the marshland system must alac be addcressed Ln the RIS. Am
a rasult of these consideratlons a land management stratagy needa to be
doveloped if the aforsmantionsd goal is golng to be achleved. Without
conaldering thle sdditional forcs upon the system, the Pproposed action may
not yleld the expected results.

Background

In the state of Florida, the natural sciance community, with the exception
of range escologists, havae pald littla attentlon to herbivorous impacte on
natural ecosysteme by domestic liveatock (primarlly cattle} elnca the - ’
Spanish successfully introduced cattle in 1655 {Yarlstt 1%85). Although
sother influsnces, such as deforeststion, cltrus cultivation, and
dewatering are recognized as forces advermsly impacting natural syatems
{Hyers & Ewel ads. 1991), ressarchers gesnerally have not cansldered
cattls’s sffect. Whers they do recognize its Lpflusnca, they have given
very little significance to its impact on the scosyetem. L.D, White
providad tha only Investigation of grazing Influances on.a maceh scoasyetem
[(White 1975). Ha said grazing was as significant ss fire and ﬁydroperlod
a8 influances upon the natural marsh plant communlty.

Throughout the sattlement of Florida there Ls documentation of cattle
den.d:ng natural aress. Devans {1983} cites an sarly homesteader on the
kir orce Nr Force Range (located In Folk and Highlands Countiea, Fla.}
ar naving moved to the property from the upper Myakka River In 188) when
“ne Myakks prsirle grasslands had been worn out from overgrazlng. JHe alaw
notes Lhat during the Clvil War the confederate army was fed from large
herds of cattle that were rounded-up from Kisslomes Ieland (which ie now
known ae KICCO). In 1919 It was estimated that 25,000 anlmale were

nun-d.by the xissimmes Island cattle Company (KICCO) and ware grazing the
Xleslmmoe Ieland. If those numbere are correct, thay exceed current
numbera by a slgniticant amount, The entire 106,110 acrea of the Alr
Forca Range, which represents a major portion of “Klaalmmee Island”,
curyently only supports approximately 1,500 animala. Range ecologliste
have studied the effectw of cattle on natlve ecusystems in Florida,

clting as an example of eoma of thims work Kalmbacher et.al. (1985,1986)
belleves that heavy concentrations of cattie on fresh burned areas create
4 ctumulstive force on the palatable components of the native plant
compunity. He vari{ied this when burned creeping blueatem (Schlipachyelum
stolenlforyp) was found to be in such & streswed condition during June and
July following & winter burn, that it wag susceptible to cbllitécstlion from
the system when grazed during that time pecled- (Kalmbacher et. al. 1986).

The Soll Conservation Service ¢SCS), has developed Twenty-Sin Ecqoloajcal
Communitles of Florida {1969) that identifies what plant cou@unltl-- would
be tlke in jideal natural condltions without adverse grazing by cattle,
Ganecrslly, thess desired plant community types ars repressntative af trua
natural or native plant comunities found Iln Florida befora the
introductlon of domestic livestock grazing. Thase ecological communitlies
differ with Ecosvetenn of Florjida (Myers & Ewel,1991)}. The SCS community
degcript iona Indlcated more diversity, mors grassss and lagumes as
co-dominate components rather than domination by shrubs and unpalatable
plant species.

Ecologlets have done world-wide research on the lapacts of domastic
grazing, principally on arid regions of the world. Sheridan (1981}
traated the subject in depth ftor all arid ceglone in the United States.
Subtropical Plorida, with raintall In excess of 66 inches annuslly, has
not boen subjected to desacrtification, however, because of overgrazing,
plants that cattle will not eat simply take the place of the grazed planta
In the community structure. With heavy domestic herblvory in the

" Kisgimnes River Basin for the last 200 years, any asads from these grazed

plants would have had an opportunity to germinate and grow and ba grazed,
poepibly to extirpstion. Shecridan’e bibllography on the effects of
livestock grazing on scils, vegetation, and wlldlifa, even Lhough
publimhed in 1981, ie an excellant place to start to reconsidec the
grazlng lmpacte on tha Kisslmmes River Pasin. PFriedal (199%} Introducen
an even mors disturbing ssssasment of grazlng impact by Introduclng Lhe
concepts of threshold jumps and suggests that in srid climates plant
communlties ixptrl.neinq vevere Llmpacta, such as heavy g9razing for long
paricde of time, shift scross a threshold into & new scoaysten and Into an
entirely new domain. This kind of event has probably happensd in Florida
but has gons undetectsd primarity bacauvea of the subtropical climate antt
Llttle attentlon by the natural sclences community to historicsl grazlng
ilmpacts. If the goal of the restoratlon project ls to truly ra-establish
plant communities as they occurrad prilor to channelization, conamlderation
muat be given to the rale cattle play in those communities and Lf that
chanpnellization has cesulted in threshold coamunity shifte.

Klealmmesa River Basin Studies

South Florida Water Hansgemant Dlstrict (SFWHD) Techniral Publication an-¢
"Plant Conmunities of the Kissimmee River Valley* (Hlilasun et al. 19A0)
ie ciled in the IFR and EIS aw wall as by other documents cltsd ln the
reporte. Host of the hkey plants and the hroad vegetation communities



)

identifled Ln that study ace plants cattle do not consume. The domlnant
plant apscles found throughout each type are non-palatable to cattie.
Maldencane (PgniCum higmitomon} and cutqraee (Leersla hexandea). two
speciow preferred by catile, generally were found in wet smites whare
cattle had llmjitad or no acceas. Two broad community typea used Ln thls
report, lmproved and unimproved pasture, stand cut as not beling componentu
of a natural scosyetem. Thaeae terma, which ara really land urme
identiflers, have bewn adopted by many authors and are used Ln the U.S.
Fish and Wildlife Service report on the E18 in ths contsxt on plant
community condition indicators. The unimprnved pasture has been targoted
ab the principal communlty that will change with restoratlon of
hydropéeriod, since it is assumed that hydvopericd was tha principal cause
of thess sites. 1t cattle werse not present in this ecosystam would it
look llke it did Ln 19807 Toth (1991} and tha U.5. Fish and Wildllfe
Service report {Annex B £15,1991) cite thle document a8 the benchmark that
will used to meapur® the succesa of the ecoloyical restoraticn project.

Although Lthere is no lmproved pasture on the Avon Park Alr Force Range,
Hllleson et al. {1980} ssslgned a third of tha property thls
classlfication, He also ldentified unimproved pasture which ie in
reality native maidencana marsh or wet transitional zone prairle. Plant
community typing on Alr Forca property ie aa much 50% in ecror. The
techk.)-al report states “spacies composition of a plant community depends
o . 8 sariesty of environwental factors .....{lncluding} amount. of cattie
gr «dng.e. . ™ In 1980 the SFHHD recognized catile grazlag as an impact
tat it l» ne longer considered a factor in 1991,

Hontalbono et al, [(1979) axamined lrnqu.ncy'o( occurrence of plant spaclee
in a varliety of vagstation communltjes., Plants that are palatable to
cattle, when thay occurred, wers found on sreas Ln varying states of
inundation. Thess wers probably remnant plant communlities of the
palatable spaclea that wers saved by inundation.

sacommendation

A further literature review to examine vesearch conducted done Ln the
basin should be conwidered. Thres papers done by range ecologiste that
ware navar cited in the ELIS and are offered as an sliernative opinion of
grazing impacte on the Kiesimmes River Basiu (Huntar 1980, Tanner

et al.19681, Tanner ot al. 1982.).

Discusslon

There iro three possible sclutions for conaldecation of domastle grazing

‘in restoration of the Kissimese River Bas!n scosystem. They arev {1}

total sxcluslod, (2) Incluslen without control, or (3} controlled grazlng
with holistic plant community dynamic objactivas dictating domestlic
utbilizstlon. The following axpands upon these alternatives.

1. Total Exclusion

The purposs of L.D. White‘'s Ecosystiem Analveie of Pavoes Praltie was to
foracast the impacts of removal of domeetic livestock from the Paynes

Pralre ecosystem. The study mora than adequately foresaw the changes that
have occurred to this system with the removal of llvestock. The large
invasions of shruba throughout the ayetem) the shift away from open water

o thick mats of marsh plants; the dramatic drops in wildlife populationn
-~ all thase things were pradlcted and have occurred. The State of rloclida
flret introduced buffalo latc the system to raintcoduce natural hachivory
Ilnto the system, This was largely unsuccessful. Recently, they ars
latroducing “plney woods spanish cattle” to the mystam in another attempt
to have some sort of herbivary in the system, White had wsuggested
frequent fire ba used on tha marshes to maintaln ‘some of components of the
mareh system. Experisncas st Avon Park show that, because of the inherent
watar component of a wmarsh system fire can not be introduced with encugh
frequancy and therafors doas not appear to be a wignlfjcant componeat iLn
malntalning moat marsh systems.

Exc¢losures have bewen placed on a number of marshes elther on the Kisslmmeo
Rivar basin or on marshes simllar to the river eystem. The majority of
these sxclosures become overgrown with shrubs in a very short parlod of
time. They shads out all undecetory species complataly changing the open
marshlands Ln to high shrub thickets very simllar to the Paynas Prairle
experience.

In conclusion, more study of the exclusion alternative should be
conductad. Howsver the evideace on studiss to dats indicates axcluslon of
Ilveatock w'll cause dramatic community changae far gresater than
hydropariod impacts foremean by the studies cited Ln the EIS.

2. Inclusion Wlthout Control

Since this ia the proposed alternstive Lt ie imperativa that consideration
ba glivan to the ¢ombined lmpacta of relntroducing hydroperiod and the
contknued effects of herblvory on the plant communlty. On those sltes
vhere the Spoil will be removed to an exposed moll base, herbivory during
critical re~establishment pariods will cbliterate many natursl components
of the plant compunity- On those sites that have beaen stressed due to
continuous herbivory for the last 20 ysare, the added lmpack of flooding
can be sxpected to severely lmpact any apscies of plant that ware
aubjected to gracing. It le euggested that, at a minimum, studles be
designed -to monitor the lmpacts of thie action. Serious conslideration
neads to bs glven to combined forca sffscte and threshold jumps of the
ecosystam that will probably occur bacauss of thls actlon.

3. Controlled Graring - The Alr Force Experience

The Avoa Park Alr Foece Range has been utilized by domestic cattle slnce
the 1600's, when abandoned or stolen Spanish cattls were introduced by
Indiane. In 1902 the propsrty was purchased by a large cattle compaany
which grazed shesp and cattle (Cavans 1981), Originally forasted, the
land was thoroughly clear-cut betwesn 1915-1925. Frequent burnlng after
clearcutting contributad to keeping tha propsrty unforested, slnce caltld
producers had learned from the Indlans that fire was a umeful tool to
freshen dscadent troplcsl forage durling the winter months. In 1941 tha
Covernment purchasad the Lastallation for & pilot training base.
Uncontzrolled cattle grazing continued on tha inatallation almost

cont inuocuely until March of 1978. <Cattle utllization dominated all
natural resource masnagemant on the property until 1978. In 1975, Alc Force

- natural resource managers, range acologists from the Universlty of

Florida, and SCS range conascrvationists dacidad that burning and heavy
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3). Hoth of thesea plots have been suhjected to ldentical gracing
pressuraes since they are Ln the same grazlng pasturo.

Plotes Bl and 82 are In areas ldentified by Mllleaon (1900} aa unlmproved
pastura (Flg. 1) aad are in the same grazing paature therefore subjact to
almilar grazing pressure. Plot Bl, which le closer to the cak hammock,
has shown an Increase ln wet pralrle type graswes such ae chalky bjuestem
sinca 1987 (Fig.4), lta maidencans pbpulation was very low Ln 1987 hbut
haw appearad to etabiiize at around 30% of the community, Other palatable
graawe® have f[luctuated throughout the perlod. Forbs mada a blg jump ln
compasition In 1991. The frequency of occurvence for Lndividual spacies
within plote has changad over times, Plot 82 which is in a wetter site has
baen stable since it was firsat established in 1981 (Fig.5). of
significant on thie plot Is the colony of redtopped panicum (Paplicum
rlghidulum) uhlqh tirst appsared in 1987 and ham becoms a slignificant
component of thls plot. PFor both plots it le aignificant that cattle
palatable grassen, since 1985, make up more than 50% of the community.

Plote 23, 92, and 93 are abova Fort Xiesimmes are in one grazing pasture
and have been subjected to the same graxing prassures (Fig.l}. Generaily
thie arsa had not besn subject to flooding until the demonstration project
and thia ham only impacted plot 23 and 93. Plot 23 showed 1ta most
dramstic changes from 1976 untll 198F with the maidancans communliy moving
from less than 10% frequency of otcurrence to mors than 508 occurrenca
(rig.6j). Plots 92 and 9] have not beon establiwhed long encugh to draw
any concluslons other than thay appear to reprasant a mareh and wet
praleie plant community largely composad of grassss cattle consuma {Flga.?
& B). Starting in 1983 cutgrass appasred and i8 bacomlng a major
component of the canmunfty.

Overall ln 1991 on all plotwe it should noted that cattle preferred grasees
makea up in excess of 50V of the plant communities. 1In the late 1970°se.
cattla praferced grasses wers not this major of a component. The plote do
rapragent & trend in direction towards cattle preferved species over non
preferrad spacies. Even with this limited data there s cbvious svidance
that cattls have iwmpacted the plant communities on the Klsalames River
Basin, Proper ssnaitivity to cattle impacts subsaguently dictate grazling
strategies that protect and banefilt ths overall community, This
sansltivity can result ln dramatic changes back towards balanced
communitias that are primarily. composed of low structure graes apecles.

Overall Conclusions

1. Thers is a nead for the EIS to recognize that cattle are in fact an
Integral component of the scosyatam, .

2. The KIS need Lo address the force of grazing upon the system and the
Alr FPorce feals that provlsions to continue controlled grazing towards
holistic plant compunity goals should be a component of the restoration
process,

Plot 80 1983-1991

Cattle preferred species

Freq. of Oceur.
08

0.7
0.6]
05
0.4
0.3
0.2

0.1

1983 85 87 89 91
Year Data Collected

Plants not preferred by_cat_flg

Freq. of Occur.

0.4

0.3

0.2

0.1

1983

‘Year Data Cofiected
Figire Ry, 3

.Plckamiwoed

M Maidencane
FApanabte Grasses*

[71Non Paitable grasses*

{HISOdﬂalfﬁuahqn
NForbs



06

0.5

0.4

0.3

0.2

oA

0.35

[} s

$4.25

02|

0.1

. 0.05

Plot 81 1983-1991

Cattle preferred species

_Freq. of Occur.

89 o1

Year Data Collected

M Maidencane

IAPaltable Grasses*

| IBluestems

Plants not preferred by cattle

Freq.. of Occur.

|'7‘

1963 Bé

Year Data Collected

N

&7

..........

89

M pickeralwoed
fZl Non Paltable gfn.:ses‘

I lSodgesfHushos

mFmbs

Figure No, 4

0.4
0.35
03
0.25 . :
0.2f - .,, ......
0.15|
ol |} VA L - . .
. o :
0.05 % - N e
/1 N /BN
0 . §\ - - fi
1983 - 87 89

Plot 82 1983-1991

Cattle preferred species

Freq. of Occur.

1983 87 89 o1
_ Year Data Collected

-Freq. of Occur.

Year Data Collected

M Maidencane

//IPaltable Grasses*

Plants not preferred by cattle

M eickeralwoed
f{lnon Paltable grasses*
[l Sadgoljriushen
Nrorbs

Figure Nn, §



g-8

Plot -1991
Plt2atore-1e01r  PIgL32 19601991

- Cattle preferred species )

Freq. of Occur,

Freq. of Occur. 0.5
0.7 e —

0.4
06 ................... !

05 R Maidencane
//APaltable Grasses*
| Btuestems

0.3;"

B Maidencane
/IPaitable Grasses*

0.4 el I
. 0.2{
0al------. :

ozl ... .

l _ 1989 o1
197677 78 79 B1 83 B85 87 89 91 ) Yéar Data Collected
Year Data Collected -

0.1}

0.1

Plants not preferred by cattle

plants not consumed by cattle i _ -
U MRS S Freq. of Occur.
o 0.4 prrmry
Freq. of Oceur. . , : ffi' £ ‘ﬁ |

0.6 p— 0.35]-¢
0.7]:-:- 7 ..........--A:---....:.I.:,:.Ii::-'c:.'_.";"...-.---.
06l--- W ., I .
o5 iF-[A4-------- il ‘_.'_,‘,.-.'.‘: .l.' ........... .chk‘|a|w°ad ! 0.2[

W shurbs ;
fZlmm Paliable grasses*

I Sedges/Aushes '
Nrmb- .

o411 H-oeinthd S . ..!g. ....... a [/Inon patabie grasses® ) ’ ‘0_.15 e

’ | ISedga:lRushos
N EE

B Forbs o 0.1 b
0.2 1 ... e et ‘ .
I i | T e
197677 78 70 B1 .83 85 87 89 91 | Year Data Collected
Year Data Collected Figire No, 6 :

0.1

_—

o

Figure No, 7



01-2

Plot 93 1989-1991

o _Cattle preferred species

Freq. of Occur,
0.6

Yéar Data Collected

Flgure No. 8

0.5
0.4} peees ‘; X : "_ . L. ..
¥ [ ; M Maidencane
0.3] 1. /APaitabie Grasses*
0.2 I.)Bluestems
0.1
ok /- ..
. 1989 :
Year Data Collected
Plants not preferred by cattle
Freq. of Occur.
0.35 —7 T
0.3
0.25| il
.lsrwubl
0.2 mNon Paltable grasses*
0.15 - )sedges/Rushes
. EﬁFclbs
0.1 — -
0.05]- s
. R 5 ! 4
0 i \ . . <. -3

Literaturs Citad

Army Corgs of Englneacrs 19%1. Drsft Intagrated Fsawibility Report and
Environmental Impact Statement for the Reatoration of the Xissimmaa Rlver,
Florida, Jacksonville Dietrict, Jacksonvilla, Fl.

Devane P.T. 198). A History of tha Lands Compo-fng The Avon Park Bombling
Ranga. Aven Park A.7. Rangs, F1.

Friedeol M.H. 1991, Range condltion assesement and the concept of
threaholds: A viswpolnt. Journal ef Range Hanagemant 44:422-426.

Munter D.H. 1980. Vegetation Community Analysia of Retention/Retantion,
Wetlanda Coordinating Councll of the Restorstlon of the Xlasslamos Rlver
Valley, Tallahasee Fl.

Kalmbacher R.5.,Martin P.C,,Piteen W.D. 1986, Effect of Gracing Stubble
Haight and Seasdn on Establlishmsnt Persistence and Quallty of Cressplng
Blusstem Journal of Range Management 39:1223-227.

Kalmbachar R.S.,Hartln F.G.,Terry W.S.,Hunter D.H., White L.D. }98S.
Effecte of Clipping on Burned and Unburned Creeplng Bluestem. 38:531-534.

Kllleson J.F.,Goodrbck R.L.,Van Acwan J.A., 1980. Plant Communitias of the
Kisslomas River Valley. Tech. Pub. 80-7. Resocurce Planning Department,
South Florida Water Hanagsment District, West Palm Beach Pi.

Hontalbano P. 111, Foote F.J.,Perrin L.8., Olinde M.W. 1979, Fish and
Wlldiife Populations and Habitat Paramaters on Upland Datantlon/Rstantlon
Sltes Interim Report Florida Game and Fresh Water Fish Commisslon. .

Hyers R.L. & Ewel J.J. Kde. 1991. Ecosystoms of Florida University
Presses of Florida, Gainssville, Fl. '

Sharidsn D. 1981. Desertification of the Unlted States. Councll of
Environmental Quality 1961 U.3. Covernment Printing Offlice Washington D.C.

Tannar G.HW., Yarlett L.L., Terry W.S., Papper C. 198l1. Vaegetaion Dynamlce
of Three Datentlon/Retention Wetlands, Wetlands Coordinating Council of
the Restoration of the Kissimmes River Valley, Tallahsses FL.

Tanner Q.W., Tarcy W.8. snd Yar]lett L.L. 1982. Vegetatlon Dynsmics of
Theas Freshwater Marshes Within the Klewiemas Rlver Vallaey, Wetlands
Coordinating Council of the Restoration of the Kisslmwee River Vallay,
Tallahaves Fl. ’

Toth L.A. 1991. Ecowystem Perspactive on Restoration Banefits., Draft Annex
D IFR & KIS on the Environmentsl Restoration Kissimmes River. '

U.5.0.A. S0ll Conwervatlon Service 198%. Twenty Six Rcological Communities
of Florida. Soil and Water Conservation Soclety, Galnesville F).

White L.D. 1975. Ecosystsm Analysis of Paynas Prairis School of Porest

Rasources and Conservation Reasarch Rsport No. 24, Unlversity of Florida
Galneaville, rl.

Yarlett L.L.1984. History of the Florida Cattle Indumtyy Rangelande
12:205-207,



1T-®

IMPARTMINT OF HEAL TH & $HIMAN ST RVICTS Pulili Ulaghtls Sasiys
DEPARTMENT OF THE AIR FORCE . F Heaih Seme
HAUR AR I LA Tieal A G DOMMAMND
TANEGE Y AHLLOHECD AN VAT

Centers T Dhsegie Conlpat
Adtanbs GA W33
Detober 3, 19%1

DELE NI 28 .

U e e

St Environmental Restoration Kissimmee River, fivon Park AFR FL Hr. Russel] v. Reed

’ . U.S. Army Corps of Engineers
' F.0. Box 4970

.5 ‘Army Engineers Distrclet Jacksonville, Florida 132232.0019

Attn: Mr Russell V. Reed
P. 0. Box 4970

Dear Mr. Reed:
Jacksonville L 32232-0019

We liave complated our review of the Draft Integrated Feasibllity Reporr amd
Environmental Impaci Statement (DEIS) For Central and Southern Florida Project
fiviconmental Restoratlon of Lhe Kisslmmee River, Florida. We atre responding
an behalf of the U.S. Publlc Health Service.

1. We have reviewed the Oraft Integrated Feasihility Report and Envirormental
Impact Statement on the subject pro_]ect‘ The fallowing are cur real estate
comments ankd concerns:

a. The draft report Indicates the property will be purchased In fee We have raviewed the Draft EJS for potential adverse jmpacts on human health.
simple. It ls unklkely the Afr Force would recommend selling the property, Although we do not antlclpate adverse publlic health lmpacts to result from the
hut waould grant an easement to the South Florida Water Management District for proposed project, we do have a concern regarding the large number of potentlal
uyse of the property, Selling the property would mean the Alr Force wauld lose 7 displacement of homes and the reiated potential social Impacts. WNe note that
control of a large portion of the area requited to restrict public access and . " relacatlon assistance has been adequately addressed with regard to rhe Unifarm
could jeopardlze the operation of the range. . Relocntion Assistance and Real Property Acquisition Policles Act of 1970, as

5 . amended. However, we also noted that further analysis (s planned during

" b, There s an existing easement to the South Florlda Water Management - preconstructlon engineerlng and design “to determine {f structural solutions
District for the current charnel, which may allew for the vestoration of the cansistent with restoration, such as ring levees, would be more cost efflective
river. " This easement would have to be revised to incl the additional land than real estate acqulsition and relocatlon asststance® {page 175). We
required and ko exclude- those lands no longer needed. Revision of this recommend that affected familles and homeowners, or thelr representatives, he
easement or any new easement requl res Secretary of thelAir Force (SAF/MII) consulted regardlug these options for mitigation. We helleve every
apnroval conslderatlon, not only cest effectiveness, be given ro approprlate mitlgattion
‘ to help ensure that Famllies are not unnecessarily displaced from (helir
¢, The area required for flood control must be presented formally through ’ dwelllngs.

Alr Force channels. Land use restrictions must be addressed, including, but

4 not limited to our ongolng grazing operation that appears to be .In jeopardy (f Thank you for the opportuanity to review and comment on this document. [Please
the current study Is to be adgoted. Our annual income From grazing is more ensure that we are lnctuded on your malllug tlst to recelve a copy of Che
than $100,000, . . . Final E1S, and future EIS’s which may Endlcate potentlal public health Impact

' . . anel are developed under Lhe Hatlonal Environmental Policy Act (NEPA) .
d. There are operational concerns of the effects of restarlng the .

.Kissimmee River relatfing to increased bird hahitatlon and the assoclated

1 possible increase In bird strikes, impacts to target placements, boundary - _
restrictions and access, and the run-In to Echo Range. These Issues must be ,q,,' . ?( Y o
explored and resolved with the range operators at Avon Park, :

Sincerely yours,

Kenneth W, Holr, M. 5.E.H.
Sprcial .Frograms Group (F29)
National Center For Envlretmental

/,//; 4 //‘f' -t . ’ : Health and Injury Contyrol
CHVLES F L LITILE

chief, Real Fstate Division

2. The point of contact at this headquarters fs Mr Dlckson, OSN 574-36B5.
: .2

eNeadiners iv our ‘J-.\u-fuu'un



AR

United States Department of the Interior ﬁlﬁ__=_

COFHFICE OF THE SECRETARY — .

Oltee ol Fiviro Al Al 10
Richard B Russell Federal Bakbing
TS Npromg Sircer, 8 W

Attanta, Geotga S0}

11
12

0CT 3 0 IO

ER 9) /807

Coltonel Terrenre C. Salt
Disterict Fngineer

U.S. Army Corps of Engineers
#.0. Box 49/0 ¢
Jacksonville, Florida 32232-0019

Attn: Planning Division

Dear Colonel Sall:

The Department of the Interior (Department) has reviewed the Draft Feasibility
Reporl and fnvironmental Impact Statement For Restoration of the Kissimmee
River, Florida, and have the following comments. We note that the 1).5. (1sh
and Wildl1fe Service {Service) has participaled Fully in your planning process
for thts project and that a Oraft Fish and Wildlife Coordination Act Report
and accompanying Mabltat Evaluation Procedure update are contained within the
draft document. In addition, a Biolagical Opinfon was prepared pursuant to
the Fndangered Species Act of 1973, as amended.

Ceneral Comments

The Department concurs with your findings that the Level IT Rackfilling Plan
15 the best solutlon for restoration of the kissimmee River and its
Floodplain., The Department also recommends that restoration of Paracdise Run
and Construction of fFlow-through marsh facilities in Poocl A be added Lo the
project, to enable as much restoration of the floodplain wetlands as possible
without harming the flood control capacity,

This environmental project will benefit Department of the [nterior Trust
Resources, {ncluding assisting (n the recovery of several endangered specles,
and henefitting waterfowl In a fashton consistent with the North American
Waterfowl Ptan.’ Therefore, we helleve that there is a federal Interest in
restoring the Kissimmee River, and federal participation should he at the
maxipum extent allowable hy law.

Specific Comments

Page 7. The document quotes the Fish and Wildlife Service as determining the
Kissimme River Flood plain 45 49,200 acres. 1his should be gualified to the
exlent that the floodplain acreage between Lake kissiamee and the end of the
proposed project {(botiom of Pool £) constitutes thils acreage. There was an
additional extensive acreage of Floodplain in the wore than 28-mile long area
downstiream to Lake Okeechobee which Includes the Paradise Run arca nf
floadplain,

Page 145, Tahle 23; Page 186, Tahle 3; Page 18R, lable 31; The HEP units in
these tahles should be Faolnoted to show whish values came from the HEP update
and which were estimated.

Page 213. Endangered Species should he added as a categnry for monitoring
studies.
Page 251, The 1906 Fish and wildlife Coordinalinn Act ﬁeporl on the Kissimmes

River Restoration plans should be mentioned here.
Thank you far the opportunity to comment on these reports

Sincerely yours,

ite A A

James H. Lee
Reglonal Environmental Officer
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Colonel Terrance R, Salt
‘Dletrict Engineer, Jacksonville
P.O. Box 4970

Jacksonville, Florida 32232
Attention: Russell Reed

SUBJECT: Draft Integrated Feasibility Report and Environmental
Impact Statement for the Environmental Restoration of .‘3
the Klesimmee River, Florida

Dear Colonel Salt:

Pursuant to Section 309 of the Clesan Alr Act and Section
102(2)(C) of the National Environmental Policy Act, we have
reviewed the aubj)ect document which describas the proposal to
regtore the Kissimmee River and enhance and restore over 25,000
acres of ita floodplain watlande. Overall, we f[eel the ’
document provides a thorough evaluation of a very complex
issue. The project was well developad and had significant
public input. We generally aupport the findings and
modifications presented in the document. The restoration plan
is a unique integration of engineering and environmental
taechnology and is very desirable snvironmentally .

Our detailed comments concerning historlical, cultural,
archeological, and recreational boating intereste are
appended. Mr. Duncan Powaell of our Wetland Regulatory South
Unit should be contacted at 404/347-2126 (FTS 257-2126)
concerning gquestions on detalled technical lssues. ’

Based on the informatlon provided in the document, we rate the

Draft Environmental Impact Statement as EC-2. That is, the’

roview has ldentifled certain environmental -14
impacts/consequences that will need to be examined further in °~

the course of the detailed design studies. This additional

information is nesded to adequately asseas the long-term

impacte of the proposed action{s}. Any NEPA procedural

questione should be addressed to Dr. Gerald Miller at

404/347-3776 (FTS 257-3776).

Sincerely,

e L;w()Q_, \M.,o oo

Heinz J. Mueller, Chief
Environmental Policy Section .
Federal Activities Branch o . "5

attachment

DRAFT
INTEGRATED FEASIBILITY REPORT AND
ENVIRONMENTAL., IMPACT STATEMENT
FOR
ENVIRON{ENTAL RESTORATION
- KISSIMMEE RIVER, FLORIDA

SEPTEMRER, 199!

There are only a couple comments regarding the referenced draft
which warrant comment. These [nclude water quality, navigation and
historical (archeologicalj}.

Water quallty throughout the document appears to reflect the 1%85
Corpe Feaglbility Report‘s atatement that, generally, the water in
the C-38 canal and oxbows meet State standards {page 26, 55, 86 and
Table 18). The nutrients are almost disregarded because of the low
concentration of phosphorue and niltrogen in the rlver water
er ;ering Laka Okeachobee, other tributaries with more mlignificant
n-rient concentrations and Implementation of Beat MHanagement
Fractices within the water shed. Table 16 reflects this posltion
oy indicating only a moderate water pollution effect for the
Existing and No Action categorles. HNutrients and dissolved oxygen
are discussed separately as two different ispues. Dissaolved oxygen
is related to pnutrients by the enhanced growth of macrophytic and
microphytic plante which producea oxygen with adequate llight, but
significantly increase the reapiration during cloudy daya and by
increasing organic accumulation, thus increasing the biochemical
oxygen demand. Tha report adequately depicts a lethal.condition
for aquatic life dua to the lack of diesolved oxygen (Page 43 and
Figure 9). For theese reasons Table 18 should change the Existing
and No Actlon Condition Water Pollutlon Category from Moderate to
High. Additlonally, the disregard of nutrient input into the lake
as an issue .from Kiasimmee River inflow meems to reduce the
importance of a potentially aignificant load reduction by an
apparent slight concentration reduction from the Inflow of the
Kissimmee River to Lake Okeechobee.

Navigation is discussed with relatively shallow data bases. Only
ora sapecific user, Klesimmee River Boat-Arcade, is used wiih
general statements about 80 parcent of the vessals using C-38 the

‘require at least a three-foot channel. The concern that less than
‘ten per cent of the time low flows may reduce the navigation

because of four locations being leas than three feet deep may be
over stated and creating a non-imsue. The majority of the fishing
boats in the rivar have outboard motors with a significant number
including hydraulic motor tilts. <These fishing boats will have
very little difficulty using watera two to three. feet deep.
Trolling motore are extremely common for boate obmerved in the C-38
arnd oxbows could navigate through shallow watars with the outhoard
in the up position.

Historical impacta are also dlscussed with relatively shallow data
bases., Very few indian sites were ldentified from an apparent
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literature search with a sLatement that more may be found in the
vicinity with anticipated adverse effecta from the project. The
original river course durlng the recent history (1950'a) would have
had the same effects had the C-38 never been constructed. The
placement of fill material on top of the anticipated unracorded
sites may have protected the site from erosion and human
disturbance, but the re-exposure should not be considerad advarse
unlepe they would be greater had Lhe C-38 project never been
completed.

Finally, Flgures 18 and 20 need to have a Y-axis and identification
of the flow. This would clarify the effect of channelization and
alterad flow regime.

The staff rasponsible for this document should be commended for the
excellent work and talent iL took to create this document. This
has been a very high profile project with environmental, farming
and water quality iasuea. The document |8 relatively easy to read
and follow which should anhance the review of the prolect by non-
profesailonal scientlste and engineers.

u.l._nﬂm OF EOURIEC A0 Uhbam ©FVILOPMERT
oy ATHANTA REGIOMAL OPPICH, REGIUN IV
; Bichecd 8. Muasell Pedecal Suiiding
HM .l 15 Bpriag srcesr, LW,
] ALLSRGS, Ceorqie  JOBDN- iR
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November 18, 1991

Mr., A. J. Salem

Chief Planning Division

U. §. Army Engineer District
Attention: CESAJ-PD-PFP

B, 0. Box 4970

Jackaonville, Florida 32232-00i9

Dear Mr. Salem:

Thia refers to your letter dated Septamber 23, 1991,
tranamitting the draft integrated feasibility report
Environmental Impact Statement (EIS) on the Environmental
Restoration of the Kissimmee River in Florida.

. Our review indicates there will be no significant adverse
impact on any HUD programs as a result of this project.

Thank you for the opportunity to review and comment on your
proposed project. : ' : .

Very sincerely youra,

" \James P. Bitting
irector, .
rogram Support Division
Regional Environmental
Clearance Officer
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STATE O FLORIDA

®ffice of the Bovernor

T CAMTOL,
TALLANASSEE, HAORITA 1209 )

Lawron CHies

{LIVEHNOR ' . 1 7

November '18, 1991

Colonel Terrence Salt

Chief Engincer

Jacksonville District Corps of Engincers
Post Office Box 4970

Jacksonville, Florida 32232-0019

RE: Kissimmee River Restoration, Draft Integrated Feasibility
Report and Draft Environmental Impact Statement:
SAI: FL9109240461C

Dear Colonel Salt:

The State of Florida has completed a review of the referenced
document and we support the findings of the report. The report
is thorough and of very high quality.

Our State agencies have evaluated the report pursuant to
Presidential Executlive Order 12372, the Haticnal Environmental
Policy Act, the Coastal Zone Act Reauthorization Amendments of
1990 and the Florida Coastal Managéement Program. Agency comments

are attached for your consideration.

For more than a decade, Florida has worked toward the restoration
of .the Kissimmee River. Restoration has the strong support of
Florida's Governor and Cabinet, its Congressional Delegation and
the vast majoxity of our citizens. Restoration of the Kissimmee
also has the strong support of the Everglades Coalition which is
comprised of more than 20 major national and Florida conservation
organizations.

The Kissimmee does not simply symbolize our commitment to :
protecting and restoring the Everglades ecological system and the
environment, restoration s a major and substantive step in that
direction. Restoration of over 25,000 acres of wetlands as a

"function of the project, standing alone, will be a massive feat.

Protection of the floodplain against development through public
ownership and management will be an equally impressive feature of
the project.

Colonel Terrence Salt
Page Two

while the feasibility study Indicates a 75 percent federal share
of project costs, your November 6 letter to Tilford Creel states
that the final report will only include a 50 percent federal cost
share. 1 find this shift of position to be highly irregqular of
the Corps of Enginecrs, an otrganization known for consistency.
For more than two years the Corps has highlighted its interest
and readiness to join Florida in this historic effort. It is not
a showing of good faith to, at this critical peint, back away and
demand that the local sponsor shoulder the cost of all lands,
ecasements, rights-of-way, relocation, dredged material disposal
areas, plus 50 percent of the construction costs. HNowhere else
in Florida or throughout the history of our state/fecderal
relationship has the Corps of Engineers taken such an arbitrarcy
position on a federal public works project.

We are committed to restoring the Kissimmee River to a condition
more like nature made jt. This project is a part of the "Save
Our Everglades" program, among Florida's highest environmental
priorities.

1 cannot overemphasize the importance of this effort, nor the
importance of the Corps' commitment to funding 75 percent of the
project costs. i

Once again, 1 congratulate your staff for 1ts excellent and
professional work in preparing this draft report.

With kind regards, 1 am

Since Y.
o

LAWTON CHILES

LC/djd
‘Enclosute

cc: Colonel Robert Brantly, Game and Fresh Water Fish Commission

Carol Browner, Department of Environmental Regulation

Honorable Bob Crawford, Department of Agriculture and
Consumer Services .

Tilford Creel, South Florida Water Management District

Bill Sadowski, Department of Community Affairs

Ben ‘Watts, Department of Transportation

virginia wWetherell, Department of Natural Resources

Estus Whitfield, Governor's Office, Environmental unit



91-®

ot Lt P"‘i‘r Ia::: t::h-
7, D Sruith

2 FLORIDA DEPARTMENT OF NATURAL RESOURCES Sevrtary of Sake

b
’ - ian huteernenh L.
F Sl Macjory Stoneman Dougins Ruilding Misrney Cenend Ms. Janice Alcott
! 100 Commanwrallh Boulevard*. 07, . L Gerahd brein Page Two
Toem Surdare, Luscutie Iniwcter Tatahamsee, Floride 22099 =~ . SO Stair {ampiralies November 4, 1991
A e Tom Gallaght
i¥ i Sute lhumln
NOV et b Cranted ] We urge the Corps of Engineers to continue to work with the
7oy Fomasioner of Mrcalsre 17 sState of Florida -and the South Flor{ds Water Management District

C— to work out a cost sharing agreement that incorporates

EIATL e signiflcant Fede .
i c”"“m'ﬂiobvﬁ ‘ q ral financial support
' Sincerely,
November 4, 1991 ' //{G? 22 i
) ' Don E. Duden
Acting Executive Director

Ms. Janice Alcott
State Clearinghouse DED/mgp
Executive Office of the Governor Attachment
The Capitol

Tallahassee, Florida 32301 .
Dear Mgs. Alcott:

We have reviewed the Corps of Engineers Draft Integrated
Feasibility Report and Environmental Impact Statement {SAI#
FL9109240461C). Enclosed are comments we submitted on the August
draft of the report.

We applaud the South Florida Water Management District and
the Corps of Englneers on the work they have done to develop this
plan to restore the Kissimmee River. The Department of Natural
Resources fully supports restoration of the Kissimmee. We were,
therefore, very disappointed that the August draft was revised to
delete the conclusion that there is a Federal interest in
implementing the preferred alternative, the modified Level IT
Backfilling Plan, and that Federal cost-sharing is not set forth.

There is clearly a Federal interest in restoring the
Kissimmee, as is stated in the August draft of the Corps
document. The Corps was a partner with the State In channelizing
the River and should participate just as fully in its
environmental rcestoration., The significant environmental
benefits associated with the river and wetlands restoration are
clearly in the Federal interest.

Adminuiesten Bepchar and Shaien Iaw Ealurvement Barine Reneurcen Wrerealmn and Faska Rrsourr Masatrmenl Nislr Landr
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Novepber 12, 1991

Ms. Janice L. Alcotrt, Director
Florida State Clearinghouse
Executive Offlce of Lhe Governor
Difice of Planning and Budgeting
The Capltol

Tallahassee, Florida 323199.0001

RE: SAl FL9109240461C, Environmental
Restoration of the Kissimmee River, Draft
Integrated Feasibility Report and
Environmental Tmpact Statement, U.5. Army
Corps of Englneers

Dear Hs. Alcott:

The OFfice of Environmental Services and -the Division of Fisherles of
the Florida Game and Fresh Water Fish Commission have reviewed the relerenced

.- gocupenc and offer the following comments.

The Florida Game and Fresh Water Fish Commissien (GFC) enthusiastically
endorses the Kissimmee River restoracion and concurs with the Unfced States
Fish and Wildllfle Service in recomsending that Canal 18 be backfilled to the
fullest axtent possible. The Selected Plan will facilitate vestorstion of 52
mlles of viver and approximately 33,000 acres of ficodplain. The CFC also
continues to endorse development of facilities to allow river flow through the
Paradise Run tract at the south end of the project area. .

The Feasibility Report is comprehensive, but provides some data
generated  and contributed by GFC biolagists that are incorrect or

REN HOME

Hs. Janice L. Alcotg
Navember 12, 1991
Page 2

aisinterpreted. In order to resolve these arcas of concern, we provide

enclosed analysts.

BIN/BT/rs
ENV 1-3-2
Enclosures

Sincerely,

I/

/«:7\,\
aj; ah, Director

Bradley J,
Office of

6

ironmental Services

the
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SPECIFIC COMHENTS ON THE U1.S. ARMY CORPS OF ENGINEERS
DRAFT INTECGCRATED FEASIBILITY REPORT.AND ENVIRONMENTAL 1HPACT STATEMENT
1. SECTION 3: EXISTING CONDITION/AFFECTED ENVIRONMENTAL; 3.4 Water Qualiry.

GF( water chemistry sump.es, recorded from 1980 through 19%0 by
quarferly water quallty sampling, do not depict trends simllar te those
reported on page 25,

1. Total aitrogen levels on Lake Tohopekallpga increased from north to
south from 1980 through 1982, 19B8, and 1989, hut decreased from
north to south 1983 through 1985, 1987, and 19%0.

2, Recent water quality data for lakes Tohopekalipa, East Lake
Tohopakaliga, Cypress, Hatchineha, and Kissimmee do not
demponstrate a substantial eorichment for total phasphorus, teotal
nitrogen, or chlorophyl)l a when compared to eztimares documented
in the early 1980's,

3. Total phosphorus levels recorded in lakes Cypress, Hatclilneha, and
Kitsimmee were lower in 1990 than 1981.

&, In 1990, chlorophyll g was not higher in lakes Hatchineha and
Kissimmee when compared to annual mean values for 1981,

I SECTION 3: EXISTING CONDITION/AFFECTED ENVIRONMENT; 3.5 Environmental
Resources,

In the first paragraph at the top of page 28, the present waterfowl
population estimate of l40 in the lLower Basin is attributed to Toland (1991),
This 1s a misinterpretation of relatlve density data, and Toland (pers. comm.)
has provided a population estimate (extrapolated from his aerial surveyz) of
B75 & 100 ducks. )

T1I. SECTION &4: FUTURE "WITHOUT PROJECT™ CONDITION; 4.2 Headwaters
Revithlization Project.

The USCOE uses a staff gaupe located upstresm of structure 5-65 on Lake

'Kis:lmmna to record the dajly lake levels for lakes Cypress, Hatchineha, and

Kisslmmee, OGFC believes that the readings collected at this gauge do not
accurately reflect lske levels during:

1. Perlods of high discharge when che lakes are below elevation 52.0
feet msl.
é. Windtides of several days duratlon with wind direction from the

north or northeast. .

3. Long-tern'discharge events that create digcrepancles between 1ake
levels on lakes Cypress, Hatchineha, and Kissimmee.

Data collected by the South Flarida Water Hanagement District in late
spring and early sumwer 1991 demonstrats this probler (Figure 1)}. For about
eight weeks in April, Hay, and June, lake levels recorded at Kissimmee River
State Park and at Structure 5-65 Headwater differed Irom 0.1 co 1.1 fc.

Agaln, during mld-July through mid-September, signiffcant deviations where
nnted between lake levels recorded at these two statlons. Considering the
Importance of monitoring lake levels as part of the tieaowater Reviwtalization
Preject and datermining flov rates frow Lake Kisaimwes Lo the Iissimaee Riviv,
the USCOE should add additional water level recording etations around all
three lakes to provide an accurate, dally mean water level for each lake.

The Lake Restoration section plans to continue Lhe management of aquat ke
habitat by use of extreme drawdowns on the Kigsimmee Chain of Lakes. The
USCOE should make allowances for schedule changes In flov rate from the upper
Kissimmee Basin Lakes to the Xissimmee River during lake vestoration projecrs.

The land purchasing program for the Headwaters Revitallizatlon Project
will signif{icantly increase aquatic resources in the upper Klssimmee Basin,
H only this part of the overall project is implemented, long-term positive
henefits are expected for water quality, aquatic habitat, and fish and
wildlife populatlians.

1v, SECTION 5: PROBLEMS AND OPPORTUNITIES; 5.2 Ecologlical degradation.

Figure 9, page 57, 1s a wisrepresentation of the vertical stracification
of rough and game figh specles within the €-38 and remnant river channel. The
figure atcempts to present a distributional relationship between the vertical
scratifleatlon of dissolved oxygen levels, and the dissolved oxygen
requirements of game and rough fish species, Under present conditions, mast
fish specles are concentrated within the upper few feer of the water column.
Gar and bowfln are capable of withstanding depressed dissolved oxygen
concentracions similar to levels found Jn the deeper waters of the C-38;
however, this should net be construed as to Indicate where these Fish apecles
are usually located within the water column. In fact, gar and bowfin are
usually located near the surface as this is where their prey items are
concentrated. - :

Flgure 9 ls adequste for the graphic presentation of the observed
vertical stratlification of dissolved oxygen in the C-18 and remnant river
channel. & separate llne graph should be employed to present the dissolved
exygen requlrements of fish species found fn the Kissimmee River, ’

v, SECTION 9: FORMULATION OF ALTERANATIVE PLANS: SECOHD FEDERAL FEASIBILITY
STUDY; 9.3 Evaluatlion of Alternative Plans.

Table 23 on page 145 contalns several incorrect bird pepulation
estimates and arroneous conversions clted from Toland (1991). Again, the
estimate of 140 ducks is Incorrect and should be 875 {Toland, pers. comm.).
Based on estimated avallable wetland acres, Toland (pers. comm.} has provided
estimates of 1,060 and 1,875 ducks for the Welrs and Plugging Plans/Level I
Backfilling Plan and Level 11 Backfilling Plan, respectively. Using the same
criterin, estimates of 4,200 and 7,500 wadlng blrds {excluding cattle egrets)
were calculated by Toland for the Weirs and Plugging Plans/Level I Backfilling
Plan and Level 11 Backfilling Plan, respectively (Toland, pers. comm.}. There



61-®

1s no explanation in the Corps report for how the wading bird nunbers ‘are
predicted to Increase by a greater percentage between the cxisting zenditlion
and Level I Backf11ling (net increase of 3,000 acres) than between Level I
Rackf§lling and Level Y1 Backfllling (net lncrease of 12,000 acres}. Finally,
why fs the population estimate of waders. higher for the Recommendad Plan than
the Level Il Backfilling Plan vhen the svaileble wetland acres are the ssme?
Uaterisu! and wading bird estimsstes derived from Tolaud's work sre agalrn
jn.orrectly stated on page 151. The corrected statements, accoerding to Toland
pPis. comm.), should read:

*Waturfow]l - based on the results of the Demonstration Project,
waterfovl densicies are projected to increase to a mean dey winter
population of 1,060 ducks with the Welr, Plugging, and lLevel 1
Plans, and 1,875 ducks with the Level 11 Plan.

Vading Birds - A mean dally population of 4,200 birds would be
expected with the Welr, Plugging, and Level 1 Plans. An estimaled
7,500 birds would be expected wlth the Level 11 BackEillirg Plan.”

The same corvectlons need to be made for waterfowl and wading bird
numbers provided on pages 167 and 182, as well as in Table 30 on page 186.

In Table 31 on page 188, the percanfngeu of modern historic fish and
wildlife numbars restoved should be ravised as follows:

Waterfowl {individuals in winter population) changed From 1X, 4X,
4%, 4X, 4, and 1001 te 7X, B.5Y, 8,5%, B.5X, B.5X, and 13I,
respectively. Wading Birds (individuals In population) changed

. from 19X, 56X, 561, 56Y, 56X, and 89 to 19X, 34%, 34X, 34X, 34X,
and 42X, respectively, These revislons should also ba inserted
inte caleulatlens in Table 32 on page 189,

V1. $.7.6 Evaluation of Optlons.

Table 20, page 141, indicaced recreaclon (navigation} user days of
134,000 under existing conditions, 199,000 "without project®, and 162,000 with
the recommended plan. What fs the. source for these values and projections,
and why are they inconsistent with those presented in Appendix E?

VII. SECTION 10: RECOMMENDED PLAM: 10.3.1 Fish and Wildlife Monitoring; Fish
Community Analysis. ’ .

Using the “Index of Blolaglcal Integrity" (Karr et al 1986) to assess
the biological Integrity of south Florida ctresms would produce results of
questionable applicability and accuracy. The 1Bl was developed in midwestern
cobble-bottomed screams with high degrees of habirac diversity. The fish
communities of these streams are among the wost species rich of the Nearctie

“region due to abundance of niche types. The IBI has been modifled by several

state and private concerns far wse in geographical areas having stresms with
hahitar characteristics differing from the 11lineis system where the index was
developed. llowever, none of the modifications were done in systems wich
habltat characteristics as extreme as those found In south Florida. These
extremes include: liccle hableat diversity (most are sand-bottomed only), -low
Instream flow velocities, high temperatures {(range 20°C to 32°C), and chronic

low dissolved oxygen levels. The Fish sssemblages inhabiting south Florida
streams are characterized by low diversity and an abundance nf specles
tolerant of severe environmental condltions. 1Bl parameters which would be
unsulrable for ugse in these srreams Include:

1. Specles Richness-and Composlcion
#. SNumber and identity of darter apecies
b. HNumber and !dentity of sucker speclies
¢. Number and fdentity of rolerant specles
d. Proporcion of green sunfish

z. Trophic Compositien
a. TProportion of Insectivorous cyprinids

These parametevs represent 42 pevcent (5 of 12) of those origlinally
fucluded in the index.

The IBl does have potential for use in south Florlda streams, providing
the parameters are modified substantlally. This would entail identification
of “benchmark”™ zices Inhablited by specles characteriscic of pristine
conditlons In souch Florlda.

VIII. ANNEX D: ECOSYSTEM PERSPECTIVE ON RESTORATION RENWEFITS

Table 1 on psge d-5 includes lLimpkin and sandhill crane with 15 specles-
of wading birds (Clconliformes). Cranes wnd limpkins are classified In the
order Gruiformes, are not closely related to wading birds, and should not be
lumped with then. The genus of .the yellow-crowned night heron ghould be
changed to Nyétlcorax. .

Table ? on page d-6 lists waterfowl likely to occur in the restored

Kissimmee River ecosystem. It also lncludes 7 gpecles of Gruiformes,

including the rails, sora, coot, moarhen, and purple galllnule. These should
be placed In & separate rable with sandhill crane and limpkin,

On the bottom of page g-&, duck numbers referenced to Toland are
actually his wading bird estimetes. The 4,200 and 7,500 numbers should be
changed te 1,060 and 1,875 Lf Tolend’'s vork is te be clted. The GFC has
provided data that justifies the rescorstion project, but does not predict the
magnitude of population recovery of wading birds and waterfowl currently
presented in the Feasibility Report. At best, the restoration project will
result in 78X of che pre-channelization wetland acres, while Florida's wading
bird populations continue to. decline and the Continental duck population
plummets.,

X, APPENDIX E: NAVIGATION AND RECREATION

Many of the data prescated within this sectlon lack quantificstlon and
are lnconsiztent with values presented ln other areas of the report. Table E.
6 estimates the 1991 user daye for ths various pools of the Kissimmee River.
These values seem Inflated based on local knowledge of the area. A system-
wide cstimate of 166,600 fishing days annually ls exnggerited. This }a an
averape of 456 anglers per day on the Xisclwnee River. For comparlsoen,
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statisvically valtd creel surveys itndicate Laka Okeeciohee supports
approximately 311,532 fishing user days anmually, which is a daily aversge of
853 auglers. 1n addition, the estimaled current annual user doys flshing as
presented in Table E-6 1 higher by 40 over the current fishing estimate of
26,000 angler days as derermined by the Fish and Wlldlife Rescurces Planning
Peer Group and presented In Tahle 23, page 145, Also, current fishing days In
Table E-10 and Table E-11 are estimated at 95,000, These dixcrepancies should
be vesolved. '

Table E-13 presents a value for Specialized Flehing and Hunting
activitles. largemouth bass [Hshing tournaments wonid [all under tils
category. The report (page E-6} recognizes the prominence of tournasents and
BoaL-A-Cade activities on the river, especially In association with $-65 and
S-65E. While much attention 1s given to Boat-A-Cade sctivities, the report
falls to recognize the economic value of bass tournssents on the river (User
Day Boating Values, page E-15). Table £-1) assigns the highest economic valir
to specialized (ishing activities such as bass tournaments.
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DIVISION OF HISTORICAL RESOURCES
R A Gray Budding
500 South Bronough
Taitahasser. Flonds 323990250
Direcior + Olixe Telecopier Number 1FAX)
19040 438- 1480 (904) 488-333)

October 16, 1991

Mr. A.J. Salem In Reply Rafer To:

Planning Division
Jacksonville District
US Army Corps c¢f Engineers

Susan Hammersten
Historic Sitaes
Specialist

tha
H 11
|

L

LU R T AN LW [ LT " ]

Fowril -~y ] dene 1 duly I et | Beplombar | Octaber | Sessaber |

P.O. Box 4970
Jacksonville, Florida 12232-06019

(904) 487-213)
Project File No. 912670

"Re: Cultural Resource Assesament Review Request

Drart Integrated Feasibility Report and Environmental
Impact Statement .for the Environmental Restoration of
the Kissimmge River, Florida. September 1991

Dear MNr. Salem:

In accordance with tha procedures contalned in 36 C.F.R., Part
800 ("Protection of Historic Properties"), we have reviewsd ths
referenced Draft Environmental Impact Statement Summary, Annex F
and Exiating Conditions gectiona and find that thay adequately
address this agancy’s recommendations concerning cultural
resources. The inclusion of those same recommendations and
agency concarns in the final Environmental Impact Statement will
satisfy this agency’s considerations,

If you have any questions concerning our comments, please do not
hesitate to contact us. Your interest in protecting Florida‘’s
archaeological and historic resources is appraciated.

Singerely,

eorge W. Parcy, Diractor

Division of Historical Resources
and

State Historic Preservation Offlcer

GWP /Hsh

Aschaeologicel Research Florida Folkilbe Programs Hiuoric Preservation Museum of Flarids History
(LU TRTERFL 194 97219 1904) 487.223) [ TR R |
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- 'permitting have been identified in the DEIS.

Florida Dc’pmtment of Environmental Reg.lation

Twin lowers Office Bl @ 20000 Beir Sione Rosud & I:||l.|l|;|~e~c:'. Flogickn 32 309 24X}

Easwumn Chibes. Eavepan Canl Al Heownee Serreray

November 8, 1991

Janice L. Alcott

Director, State Clearinghouse

Office of Planning and Budgeting :
Budget Management and Planning Policy Unit
Executive Office of the Governor

The Capitol

Tallahassee, Florida 32399-0001

20
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RE: Draft Integrated Feasibility Report and Environmental
Impact Statement, “"Environmental Restoration Kissinmmee
River, Florida"

21

Dgar Ms. Alcott:

We are pleased with the U. S. Army Corps of Englneers"
progress in completing the draft Integrated Feasibility
Report and Enviyonmenta

0|
"

S
v is iv da", We
concur with the selaction of the Modified Level II . -
Backfilling Plan as the Recommended Plan for the restoration
of the ecological integrity of the Lower Kissimmee River
Basin. "As stated in gur July 22, 1991, letter we realize
that the. design of the Modifiad Level 1) Backfilling Plan is
in a preliminary stage. No "fatal flaws,” with respect to
Oour review has
identified some preliminary concerns and suggestions which
should be addressed as project planning progresses.

The South Florida Water Management District's plan, that the
upper un-backfilled sectjon of C-38 (from $-65 to the
downstream limit of €~-38 backfilling in Pool B), be tapered
or “shallowed," should be included in the Recommended Plan.
Additionally, impounded marshes should be created within the
floodplain of Poocl A and upper Pocl B to maximize benefits
for wildlife, water guality, and dry-season water supply to

d

SAI:FL91059240461C
‘November 8, 1991
rage Two

the River. Although dismissed due to lack of support, the
Paradise Run Plan should continue to be considered. This
10,000-acre area, west of C-35% and south of $-65E, could
easily be enhanced, The Faradise Run Plan would reflood
4,100 to 5,000 acres of floodplain.

Two containment levee projects are included to reduce real
estate acquisition costs., The flirst will provide 100-year
flood protection adjacent to Chandler Slough and Yates Marsh,
while the second will prevent backflowing of the Kissimmee
River into Lake Istokpoga. Location and construction of the
proposed containment levees and associated borrow canals jin
Pool ¢, B, and E must bhe done with care and cocordination.
There is the potential for wetland impacts from direct
filling, lowering of water tables, and diverslon of exlsting
water wovements in the form of overland flow, groundwater
flow and stream flow. Additional information is required for
the proper design of these levees.

The successful restoration of the Kissimmee River depends on
the completion of two projects, the Headwaters Revitalization
Project in the Upper Basin and the Modified Level II’
Backfilling in the Lower Basin., The current schedule for
Headwater Revitalization includes completion of NEPA
documentation by 19%4. Assuming that the project is approved
for construction, completion is scheduled for 19%7. This
completion date is before the scheduled 1998 start of the
backfilling project. In our letter of July 22, 1991, we
stated that since the success of the River restoration is
dependent on headwaters revitalization, we would want
assurances that the restoration would be successfully
accomplished by the time of permit issuance for the Lower
Basin restoration. Subseguent verbal communication with the
Corps of Engineers indicates this would not be possible. We
do not want to place any undue burden on any agency involved
in planning this project, given its benefits, but we do need
assurances that the revitalization will be completed in a
timely fashion. To that end, we may request mutually
acceptable permit conditions to ensure that the headwater
revitalization will be completed expeditiously.
Alternatively, we may request reasonable assurance that the
headwater revitalization will be conducted during the
processing of the restoration permit application.
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SAT:FL9109240461C
November B, 199)
Page Three

ihe Recommended Plan will restore the essential physical and
hydrologic characteristics of the Lower Kissimmee River
Basin, which includes 56 miles of restored river and about
29,000 arres ol restored welLlands. However, it is unclear
how much wetlands area will be disturbed or eliminated to
create the project. The Department will require, as part of
the permit application, the number acres of existing wetlands
affected and a demonstration that impacts have been minimized
to the greatest extent practicable.

We are concerned about the plans to excavate material from
the surrounding floodplain {creating “potholes") if the
quantity of backfill material in existing spoil mounds is
insufficient. This practice :scems inappropriate, especially
if the adjacent floodplain is of good or high quality. In
addition, it seems unlikely that the historic floocdplain
contained similar topographic features. Consideration should
be given to using additional material from the closest unused
spoil mounds.

The Department supports the recommendations found in Section
12 (pp. 239=-240) of the DEIS and additionally recommends that
the authorization of credit for 75% of the Lands, Easemepts,
Rights-of-Way, Relocationse and Damages (LERRD) costs to the
non-Federal sponsor for the Headwaters Revitalization Project
be extended to include the Recommended Plan (i.e., LERRD
costs for the total project).

The State of Florida is committed to obtaining all interests
in land necessary to achieve the benefits of the Kissimmee
River restoration project within the planned time frame.
Although policy gquestions have arisen at the State level
regarding the needed extent and costs of these interests,
such review should not be construed as a lessenihg of the
State's commitment to this project. The State also has the
responsibility to safeguard the public trust by ensuring the
efficient use of public funds. Future changes to the current
method of acquiring land interests in the Kissimmee Basin, if
deemed necessary, will be 1mplemented with a keen awareness
of the Corps' time schedule. However, the State cannot
justify inapproprlate fiscal decisions on the ba91s of a

" perceived lack of time for review.

SAI:FL910%5240461C

‘Novehber 8, 1991

Page Four

We appreciate the opportunity to comment on this important
restoration pro;ect. Adoption of the Recommended Plan with
the suggested provisions is strongly encouraged, and
‘mplementation should begin as socn as passille. IF you have
any questions regarding this letter please call Stephen
Brooker at 904/488-0130.

since.rely, e f.,.-/
e P LT
Mark Latch, Director

Pivision of Water Management

ML/tsb

=H Carol Browner, DER
Tilford C. Creel, SFWMD
Gall Sleoan, DER
Louwis Toth, SFWMD
Herb Zebeth, DER
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MEMORANDUM

Sale of Florida Depasrtinenl of Tesnaportatlon

Novembher) , 1949

Ledron Becker, Project Development

T. A, Polk, District Prainage F,ngimter/lfﬂf

RECERTED

. NOV 5 U1
Environmental Restoration
Yissimmee River, Florida
US Army Corps of Engineers
Jacksonville Bistrict
South Atlantic Division O

PROJECF DEVEI GRIAENT

I have reviewed the above document as to the drainage impacts of the
preject on the Florida Department of Transportation.

The restoration project assumes that an additional 440 foot span bridge

structure on US 98 {SR 700} will be constructed to the east of Lhe existing -

structure across -38. A berm is to be constructed upstream to 21low sheet
flow under the new structure. A new river channel is to be excavated
upstream and downstream,-and the existing C-38 channel {5 to be partially
backfilled to EL 20. Their analysis shows that the 5 yr snd 100 year flood
plain will be increased by appreximately five feet in this area. At the
confluence with Chandler Slough the base flood EL is around 38.3.

| have not reviewed profile grades in this area éxcept for approaches to
Chandler Slough, which is presently in the Design Phase, The existing PG
EL is around EL 37.4. The proposed PG EL with the new bridges is EL 42.
The profile grade of S 98 -will need to be evaluated during the design of
the 440 foot bridge structure. Although the PG of the roadway does not
necessarily need to be abuve the 100 year base flood plain, it probab ly
should be above the 10 year and 50 year flood plain. The estimated cost of
the 440 foot US 90 bridge was around 2.6 miltion dollars,

If there are any questions, please contact me.

tap/f j

e s b el pleise e leveeea s

GOVERNMENT

November 5, 1991}

Mr. Russ Reed

Study Manager

U.5. Army Corps of Engineers
Box 4970

Jacksonville, FL 32232-0019

Attn: CESAJ-PD-F

Dear Mr. Reed:

I understand that the Corpes is now evaluating the restoration of
the Kissimmee River to its historic flow patterns and surrounding

natural conditions, It is very important that this project be
completed, in order to restore the Everglades to some semblance of

‘their former vitality.

Changes in the Everglades over time, much of which are directly
attributable to the man-made alterations in the .path of ~the
Kissimmee River, have had widespread negative effects on water
quality and quantity, vegetative communities, and habitats for
native animals (many of which are now endangered or threatened
speciea). Perhaps more subtle but equally alarming are the changes
in the State’s climate that may have resulted from changes in the
Kissimmee and the Everglades. Recent years have seen dryer winters
and shorter “rainy seasons." The water shortages that Florida has
experienced over the past decade are likely to grow more and more
gevere, unless the Everglades are restored.

Please forge a th restoration of the Kissjmmee River, Accept
the Modified Level Il Backfilling Plan as the course of action.
Fallure to restore the Kissimmee River in response to localized,
special interests would be extremely short-sighted and
irresponsible. The Kissimmee River, Lake Okeechobee and the
Everglades belong te all the citizens of Florida, not just the
residents of developments that were inappropriately allowed to
encroach on these irreplaceable resources, or the sugar cane

groverst

Thank you for your assistance in this crucial matter.
Sincerely,

ENVIRONMENTAL ACTION COMMISSION
OF MANATEE COUNTY, FLORTDA

-’:"f?"'l/' /}l E ARy ¥
Karen M. Collin  Director

MANATEE COUNTY



vG-e

25

RESOLUTION 91-_64

A RESOLUTION OF YTHE BOARD O©OF COUNTY
COMMISSIONERS OF HIGHLANOS COUNTY, FLORIDA
CONCERNING THE KISSIMMEE RIVER RESTORATION “
PROJECT, REQUESTING THAT THE U.S. CORPS OF
ENGINEERS AND SOUTH FLORIDA WATER MANAGEMENT
DISTRICY ACKNOWLEDGE, UNDERSTAND AND TAKE
APPROPRIATE POSITIVE ACTION T}  PREVENT
ECONOMIC DESTRUCTION 1IN AND TO HIGHLANDS
COUNTY AND ITS RESIDENTS. '

WHEREAS, Highlands County, Florida, is already burdened with’
numerous, substantial costs attributable to programs mandated by
State Government; and

WHEREAS, Highlands County is Facing additional substantial
costs and reduced tax revenues due to requirements of the
Cepartment of Community Affairs in the Comprehensive Plan approval
process, and

WHEREAS, Highlands County does not have the financial
resources ‘to participate in the Kissimmee River Restoration
Project; and

WHEREAS, the damages to the Kissimmee River, Lake Istokpoga,
and other related bodies of water which that Restoration Project
sseks to mend were caused by the Stats of Florida and the United

‘States of America; and

WHEREAS, Highlands County amd its residents well remember the
glowing promisaes of a better future wWith little environmental
damage which were made by those same agencies which today represent
the Kissimmee Rivar channelization as an evil which must be
eliminated; and

WHEREAS, it appears that much of the environmental damage
caused by channelization of tha Kissimmee River has been healed,
reaulting in an abundance of fish and other wildlifae; and

WHEREAS, channelization of the Kissimmae River has provided an
effactive water control facility for flood and drought prevention
which has been of great benefit to Highlands County. -

" NOW . THEREFORE , be it rasolved by the Board of County
Commissioners of Highlands County, Florida, in regular session;

duly assembled:

1. That the State of Florida and the United States of America
and their many agencies, including among them the South Florida
Water Management District and the Corps of Enginears take nc action

y CERTIFIED '

TO BE A TRUE coOPY

RL RICH, CLERK
BY.M egmn.c.
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on the Kissimmee River Restoration Project until a comprehengive
study of all those rivers, streams, marshes, lakes, and gther water
bodies which supply it has baen completed to evaluate (a) the
changes that have occurred as the surrounding areas have developed
since channelization was completad and the effect those changes may
have upon the viability of a restored Kissimmee River, (b) the loss
of drought prevention upon the viability of a restored Kissimmee
River, (c) the flooding of adjacent property, (d) the long term
environmental damage attributabla to an extended restoration
project, (a) the costs to banefits of the restoration project, (f)
all alternatives, and (g} all other relevant factors; and

2. That the State and Federal Governments recognize that the
property ownars along the Kissimmee River are being significantly
damaged as the supposed experts channelizad and now dechannelize
the Kissimmea River; and

3, That the State and Federal Governments take all possible
steps to eliminate these damages through their study and planning
process and by fully and fairly compensating all property owners
who will be adversely affected, without the necessity, cost and
anguish of extended court battles; and

4, That the State and Federal Governments commit to and
commence the Kissimmee Rivar Restoration Project only after fully
funding all direct and indirect costs associated with all aspects
of the restoration plan so as to prevent a nonfunctioning,
partially completed project or a 1long term, when funds are
available project, esither of which would cause enormous financial
and environmental damage to this area; and

§. That no restoration project be commenced until it has been
established that the restored Kissimmee River will have the same
measura of water control for flood and drought prevention as” exist
today on the Kissimmee River.

PASSED ANO ADOPTED, this 22nd day of October, 1991,
BOARD OF COUNTY COMMISSIONERS

H!GHL(\DS COUNTY, FLORYDA
By: LQM Q" i

. Claude D. Roring, Chairmdn

ATTEST:

resol . 208

2 CERTIFIED

Ti) BE A TRUE COTY

GORL PIct v T
l‘:{Q wﬂm e
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Mr. Russ Reed, COE Study MHanager
Attention - CESAJ-PR-F

hox 4970, 32232-0019

Dear Mr. Reed;

our organization is strongly in support of
Level 11 Backfilling Plan for restoration of the Kissimmee River,

We are familiar with the steady increase in
understanding of the importance that restoration will provide
for the health and welfare of Florida citizens - present and

future.

There will always be those who choose not to
admit this because it may interfere with their private interests.

We wish to be Kept informed beglnning now from
your Jacksonville office of uproming progress on restoration
of the Kissimmee. P'lease pat as on your mailing list.

Sincerely yours, /% ¢ //, 14’(7/ v

Please reply Lo - MUA. l( rnigan
' 94902 cat 'rack Tratl.
lLake Wales, F14 3305]

Thank you.
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FLORIDA FARM BUREAU FEDERATION

P. O. Box 147030, Gainesville, Floricta 32614-7030 Telephone (904) 378-1321

Octaober 16, 1991

U. S. Corps of Engineers
400 West Bay Street
Jacksonville, FL 32202

Gentlemen:

A8 Chairman of the Florida Farm Bureau Kissimmee River
Advisory Committee, I write to offer input regarding the pro-
posed restoratjon of the Kissimmee River. Please include these
remarks on the record for comment purposes.

The Florida Farm Bureau Federation is a private, non-
profit membership association made up of 80,000 member families
representing all phases of Florida agriculture. As farmers and
ranchers, many of our members are owners of lands along the
Kissimmee River.

Consequently, Florida Farm Bureau formed the
Kissimmee River Advisory Committee several years ago. The
committee is made up of knowledgeable landowners who have
participated in and made a careful study of the many proposals
generated in recent years regarding the Kissimmee River Basin
and Lake Okeechobee. This committee has solicited input from
many members of the scientific community on technical questions.
It is our firm belief that the implementation of the restoration
of the river will materially impact operations and ownership
rights along the river. With this in mind, we urge the follow-
ing be considered. i

Florida Farm Bureau’s grassrogts pollicy process has
developed policy on the Kissimmee River as set forth below:

Based on the findings of the Afmy Corps of Engineers’
study, we oppose the restoration of the Kissimmee
River to its natural state for the following

reasons:

U. 5. Corps of Engineers
Page 2
October 16, 1991

A. The Army Corps of Engineers’ study indjicates
"that the overall guality of water from the
C-38 System entering Lake Okeechobee generally
meets state water quality standards, There |s
no indication that any of the cana) modifi-
cation alternatives will significantly improve

29 water quality in C-38 or the Kissimmee River."
Further, we are concerned that removal of water
control structures could result in major
environmental, flood, drought and water quality
damage.

30 B, The Corps study indicates that restoration will
have no economic benefit.

Any programs propoted should be based on scientific
data, a cost/benefit ratio and should be considered
before implementation:

As an organization of private citizen-taxpayers, we also
vehemently object to the proposed expenditure of funds for the
dechannelization project at a time when the Federal budget is in
shambles. The Corps’ own Syllabus Summary points out that the
project has provided the navigation and floed control which it
was designed to provide. To spend half a billion dollars of
taxpayers money to undo a project which benefits not only the
property owners, but also the commerce, safety and recreational
opportunities of all our state’s citizens is completely irre-
sponsible.

Dechannelization was original touted as a water guality
improvement necessity. As more and more questions have arisen’
about the validity of this assertion, dechannelization propo-
nents have shifted to creation of wiidlife habitat as their
theme. All dechannelizatlion debates have bpen carried out
during a period of years In which rainfall was normal. We are
now seeing in 1991, with heavier than -normal rainfall condi-
tions, that Florida can indeed have flood problems; the very
sort of problems which this project was originally conceived to

,alleviate 40 years ago.

The citizens and the state have benefitted from this.
Taxpayers’ monies, especially in times of trilllion dollar
deficits, should not now be wasted to meet the political
agendas of environmental activists.

Thank you for your consideration.

Slncerely, .
,4£k52514‘

Edqa Stokes Chairman
Kissimmee River Advnsory Committee
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. Rusa Resd
nfs. Army Corps of Engilneers
. Attn: CESAJ-PD-F
L Box 497¢
o Jackeonville, FL 32232-0018
-

Daar Mr. Reed,

i i tion for
Florida Wildlife Federation supports thes op £
Hodifgg; Lo;il 11 Backfilling FPlan as the baest restoration option
for the Kissimmes River. .

. 1y
970*'s the Plorida wildlife Federation has atrong
.uppoﬂ:?ﬂsz.ﬂ;channal1zat1cm of the Kissimmea River and supported

a joint federal state partoership in this regard. We believe thia

i integrity
is vital to restoring the functional scological in
'ﬁ§°§§ftx15.1mmae. Restoration will result in a dramatic increase
of viable wetlands habitat in the Kiseimmee River Valley.

Wo balisve that a host of acological and recrsational benefits
will come to the public as a resuvlt of this project.

r we share ths concerns expressed to you in a letter

31 ddtedngggzzbér 7 by Theresa Woody, Scuthsast Fisld Repressntative,

giarra Club, concerning the need to ra-sxamine tha cost astimate qf

. the raport. We believe that work in the lowsr bagin-ahould bagin

329«:1!:: than 1998. We alsc disagrea that it is necessary to

conpiete all of the upper baszin work boforo beqlnninq the lower
bar,n project.

Kissimmes River rastoration is a nationally significant

project and represents an opportunity for us to demonstrate that,

past environmental mistakes can be carrected.
- Sincerely,
) Do, - (nde. T
anley K;}/ruller, Iy
Presidant, FWF

OCTOBER ., IN THE YEAR OF OUR LORD 199
THE BOARD OF DIRECTORS OF HIDDEN ACRES ESTATES, INC. ADDRESS THE POWERS TR
BE, COUNTY, STATE AND PEDERAL GOVERNMENT OFPICIALS ALONG WITH ALL INTEREST
PARTIES. THIS IS A FORMAL STATEMENT OF OPINION, DETERMINATION AND RESOLV
THEREFORE: b :

BE 1T RESQLYED....

WHERE AS...FANILIES FROM FLORIDA AND STATES ACROSS THIS COUNTRY HAVE CHOSI
AND FOUND A SHARED LOVE IN CREATING A COMMUNITY OF PEOPLE KNOWN 4
HIDDEN ACRES ESTATES LOGATED ON THE BANKS OF THE OLD KISSIMMEE
RIVER, SECTION 17, TOWNSHIP 38, RANGE 33 OF HIGHLANDS COUNTY,
FLORIDA,THUS FORMING HIDDEN ACRES ESTATES, INC.,A NON-PROPIT
CORPORATION FOR THE INCLUSIVE GOGD OF ALL IT'S SHAREHOLDERS, AN

WHERE_AS...HIDDEN ACRES ESTATES, INC. CHARTERED AND LICENSED UNDER THE

. APPROPRIATE STATUES OF THE STATE OF FLORIDA ON APRIL 11, 1979,
HAS BECOME A VIABLE, TAX PAYING COMMUNITY OF ONE HUNDRED, NINET
TWO (192) HOMESITES, TO DATE ONE MUNDRED, SEVENTEEN FAMILIES, ANl

HHERE AS...THE SHAREHOLDERS / LOT OWNERS OF HIDDEN ACRES ESTATES,INC.PIND
THEMSELVES PLACED YN IMMEDIATE FINANCIAL JEOPARDY BY THE BOUTH

33 : FLORIDA WATER MANAGEMENT AND THE UNITED BTATES ARMY CORP OF
ENQINEERS' KISSIMMEE RIVER RESTORATION PROPOSAL, BAME TO BE
,SUBMITTED TO THE UNITED STATES CONGRESS FOR IT'S APPROVAL, AND

WHERE AS...THE FUBLIC AWARENESS OF SAID PROPOSAL PLACES AN EMINENT CLOUD OVER
ANY SALES OF NEW LOTS OR RESALE OR RESALE HONES IN THE COMMUNITY
OF HIDDEN ACRES ESTATES DUE TO THE UNCERTAINTY OF BUY-OUT,

34 CONDEMNATION AND FLOODING OF ANY OR ALL PROPERTIES IN HIDDEN

ACRES ESTATES IF AND WMEN THE PROPOSAL IS ACCEPTED AND PASSED BY
THE UNITED STATES CONGRESS, AND . -
WHERE_AS...THE PROPOSAL GALLS POR ALL MECESSARY PROPERTIES TO BE ACQUIRED IN

OUR LOCATION (POOL "D") BY APRIL OF 1996, AT A TOXEN QF IT'S
VALUE, AND

WHERE AS...NO HEALTHY COMMUNITY SHOULD HAVE TD BEAR THIS BURDEN FOR THE

' FISCAL HEALTH OF HIDDEN ACRES ESTATES, AS THIS CLOUD HAS RENDRRED
OUR BEAUTIFUL NEW HOHME SITES UN-SALABLE, AS WELL AS PARALYSINO ANY
RE-SALE HOMES FOR YEARS TO COME, AND

HHERE AS...A DRAMATIC, DEVASTATING ERROR WAS COMMITTED PRIOR TO 196} WHEN THE
. . DECISION WAS MADE BY THE UNITED STATES CONGRESS TO ALLOW THE
UNITED STATES ARMY CORP OF ENGINEERS AND IT'S MILITARY MACHINE TO
BUILD THE STRAIGHT CANAL. THUS ENSUED TEN LONG YEARS OF
HORRENDOUS RAFE AND DESTRUCTION TQ OUR ECOLOQICAL ENVIRONMENT AT
THE COST OF HILLIONS OF DOLLARS PAID BY TAX PAYERS MOMIES AND

PAQE OQNE OF THQ



8Z-®

RESQLUTION. PAGE_TWQ OF TWQ'

TWENTY YEARS AFTER IT'S COMPLETION IN 1971 THE ECO SYSTEMS HAVE
.35 HEALED THOUGH SCARS REMAIN TO REMIND US OF THIS TERRIBLE
TRAVESTY, AND

WHERE AS...COMES TIE UNITED STATES ARMY CORP OF ENGINEERS BEFORE US, YET

AGATIN, TO PROPOSE A CORRECTING RESTORATION WHICH IS TO INVOLVE
FIFTEEN LONG YEARS OF CONSTRUCTION / RAPE,YET AGAIN, HILLIONS OF
36 TAX PAYERS DOLLARS WILL PE ALLOCATED WITH NO GUARANTEE OF RESULTS
OTHER THAN DEATH AND DESTRUCTION LEFT IN THE WAKE OF EARTH MOVING
EQUIPMENT, YET AGAIN, TWENTY MORE YEARS OF HEALING, AND

WHERE AS...WE ARE GREATLY CONCERNED WITH THE PROPOSALS CALCULATIONS OF THE
FIVE YEAR AND ONE IIUNDRED YEAR FLOOD PLAIN AS TO IT'S ACCURACY AND
POSSIALE INCREASE IN TOPOGRAPHICAL MEASUREMENT FROM HISTORIC

37 HEASUREMENT, AS THIS WOULD CREATE THE POSSIBILITY OF "INDUCED
FLOODING", A TOTALLY 1LLEGAL MANEUVER ON ‘THE CORP'S PART, IF TRUE,
AND

WHLRE AS.. . THE 0R6UNDS OF HIDDEN ACRES ESTATES ARE SHADED BY IN EXCESS OF
FOUR HUNDRED CENTURIES OLD LIVE OAK TREES THAT DO NOT QROW ON LAND
38 THAT FLOODS, ALL OF WHICH WOULD BE DESTROYED BY INDUCED FLOODING,
AND .

WHERE AS...WE HAVE WITHESSED IN EXCAVATION WHAT WE BELIEVE TO BE THE BURIED
REMAINS OF THE HAIN QUTER STOCKADE WALL OF FORT BASINGER
(PASSINGER / BASSENGER) BUILT IN 1837,DURING THE SEMINGLE WARS AS
WELL AS INDIAN HOUNDS, ON HIDDEN ACRES PROPERTY, ALL OF WHICH
NEEDS TO BE FURTHER INVESTIGATED FOR REGISTRATION AND'
PRESERVATION, AND

WHERE AS...HIDDEN ACRES ESTATES, INC IS AS ONE IN OPINION, DETERMINATION AND
RESOLVE, LET IT BE XNOWN TQ ALlL.MEN,

. WIDDEN ACRE ESTATES, INC. RESOLVES TO DO ALL IN IT'S POWER TO
FIGHT FOR AND CONTINUE, LIFE, LIBERTY AND THE PURSULT OF HAPPINESS, ON IT'S
OWN LAND.

BOARD OF RIRECTORS
MIDDEN ACRES ESTATES. INC,
964 COUNTY ROAD 721, LORIDA, FLORIDA 33857

BARBARA WILLIAMS, CHAIRMAN

DEBRA FRUT}F."—SIIECRETA_RY. -

(4 il (NG K -

CGAROL 'DERR CARL, NICKEL

chdge cAudubon Society

INCORPORAYED
Posl Ollice Box 148
BABSON PARK, FLORIDA 13827
A1) 8361355

Ass0ciatid with Whe Florkis Audubun Saclsly gnd the Madonel Aurvbon Sochely

Navember 6, 1991

Mr. Russ Reed, Study Manager
th.5. Army Corps of Engineers
Attn: CESAJ-PD-F

Rox 4970

Jacksonville, FL 32232-0019

Dear Mr. Reed:

We wish to advise you that the Ridge Andubon Society, represent-
ing more than_JOO memhers and supporters along Polk County's
Ridge, 18 now and has been solidly in back of restoration of

the Kissimmee River for a long period of years, We favor the
Level 1T Backfilling Plan.

Most of our members have written many letters fa the past re-
garding the desirability of rastoring the Kissimmee. They
were under the impression that the only question now ts how
and when the restoration will take place, -
] Therefore, we were shocked to learn that varlous opponents
of restoration, having failed to convince the general publice
of the_merlts of thelr case are now apperaling to various groups
on the basis of unjustified fears of what restoration will do.
These tactics suggest desperation and we believe they will
not succeed in the light of overwhelmning evidence of the need
of restoration of the Kisslmmee River., As studies have éhown,
restoration will improve water quality in Lake Okeechobee, with
resultant benefits not only to the lake and 1ts. users but to
the whole Fverglades system, Also, to restore some 30,000 acres
of marshes will benefit wildiife greatly and may have a salutary
effect on the hydrological cycle,
" Please note that our 300+ members are enthusiastic backers
of what will be the greatest wetlands restoration project in
our history. We reguest prompt action to restore the xlsslqmee!

Sincerely yours

o3 1< W e

Hlelen & Ken Morrison
Co-chairmen for Conservation
RIDGE AUDURON SOCIERTY
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BrowarDd CounTty GROUP

MNovember 5, 199

Larry Marvet

Acting Conservaton Committee Chalrman
9437 Nw 45th Street

sunrise, Florida 3335t

Hr. Russel v Reeqd

U.S. Army Corps of Engineers

Attn: CESAJ-PD-F

PO. Box 4970

JacksonvHie, Floriga 32232-0019

Dear Mr. Reed,

On behalf of the members of Slerra Club's Broward County Group, Florida Chapter,
please make this letter part of the pubtic record as our official comments on the
Kissimmee River Restoratton plan as presented at the October 1991 public meet Ings.

f P X { . A
re juvenated Kissimmee River 13 essentlial, not only to Central Florida where the loss of
vital wetiands has been staggering, but Lo South Flerida as well. The Kissimmee, as an
integral part of the Everglades-Lake Okeechobee-Kissimmee River system, cannot be
degraded without affecting this entire system and, cnnsequently, Broward County.
Broward County and all of South Florida's counties depend on the Kissimmee Riv‘er
because we rely on the Everglades for many vital aspects of our ives— drinking water,

"flood protection, and wildiife habitat are increasingly threatened by the decline of the
- Everglades. Recent flooding {October 1991) and water shortages {Summer §991} grimly

remind us of our strong dependance on the “River of Grass”.

11 15 no colncidence that the Everglades” deterioration has eccurred concurrently
with the channelizatlon/destruction of the Kissimmee River. The waters of the-
Kissirmze flow Inlo Lake Okeechobee and then Into the Everglades. Without the natural
fiiraton of Lhe Kissimmee's wetiands, the burgeoning Central Florida population has

Reo et Papee

BrowARD COUNTY GROUP

unwittingly dumped uncounted tons of toxtc waste and other pollution into the system.
Fyrthermore, with the Increase of farm and ranch lands made possible by dralning the
Kissimmee BasIn, fertilizer and animal excrement have increased dramatically in our
waters.

The effects of this *flood control project”® are an outrage: over 40,000 acres of
wetlands destroyed; ninety percent of the waterfowl! population lost; the fish populat ton
decimated; Lake Okeechobee In constant danger from extreme nutrient 1oading; and, again,
the Everglades, the heart of Broward County’s water supply system, Is dying,

With this backdrop, we are excited about your proposal which promises to
reestablish 52 contiguous mites of flowing Kissimmee River, to restore 30,000 acres of
Klssimmee River wetlands, and to enhance many other plant and wildlife habftats. These
renovated lands with help sustain the endangered wood stork, bald eagle, caracara, snatl
kite, and many other types of wading birds, waterfowl, raptors, perching birds, shere
birds, and diving birds. Our florida panther Is gravely endangéred and will be provided -
with additonal habitat through this plan River otters, alligators, turtles—the st of
animals helped by yow restoration Is fong and satlslylng

The Broward County Group of Slerra Ciub agrees with your decision to follow the -
Leve) " Backf””ﬂg Plan. Ihg.ﬂejr.ﬂwglm..m.LmJJ_&ackﬂuhmﬂmm

Mmmmm We also !eel that those lnconvenienced or displaced by
the restoration project should be fully and fairly compensated. Yet restoration of the
‘Kissimmee ts too important to South and Central Florida to choose a flawed plan. We need
to get it right this time!

Sincerely,

Larry Marvet
Act Ing Conservation Commlltee Chatrman

Recwiled Faper
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November 5, 199)

Mr. Russ Reed

Study Manager

U. 8. Army Corps of Englneers
ATTN: CESAJ-ID-F

Rox 4970

Jacksonvitte, FI, 32232-0019

Re:  Restoration of the Kissimmee River
Dear Mr. Reed:

Representing more than 1500 memhers of the Central Florida
Grour ~f the Sierra Club, I wish to convey to youw our firm
surpot for the "Modified Level II Packfilling Plan” ror the
regturation of the Kissimmee River.

Within our Group's area are the headwaters of the Kissim-
mee Hiver. We have fought long and hatrd to protect these water
50 that the entire river system would benefit. We have taken
steps to enkure that wetlands which have been degraded over
the years are enhanced and improved as part of mitigation plans
for development in the areca. We sometimes feel that a lot
©. what we do has very 1ittle e#ffect on the health of the river
krcause of the run-off and degradation of the water downstream.

&

The Fverglades, which is the beneficiary of whatever happens

npstream, has been seriously degraded because of the effects
of this runoff. - The restoration project will return the viver
to its original channel, thus improving the water quality for
both the Everglades and Lake Okeechobee. By allowing the wet-
tands in the original channel to do thelr job, we gain both
better water quality for the Everglades and enhanced habitat -
for the bald eagle, the wood stork and the snail klte. It

would restore a portion of the Atlantic Flyway wintering grounds

. and increase recreational Fishing.

These benefits far outwelgh the cencerns of a few citizens
vwho stand to lose a portion of their property as the river
regains jts original! pathway. There is only one Everglades,
and it is a national and a stat: treasure that is worth saving.
We bhelieve that it is Lime for the Corps of Engineers to restor
the River to its origtnal channel. 1t is time to reverse the
trend of the past couple of decades where we have lost more

When we Lry to puck out anytlang by tsell, we lind 1 lched to everyllung else 1o the uweree
c’ Priske L an eeeye deed prag

L5

oy Manr

Mr. Russ Reed
Page 2
November S, 1991

than 50 percent of our wetlands. This can be the premiere
wetlands restoration preject in the nation and improve both
our water quality and hahitat capabilities at Lthe same time.

We thank you for your dosire to restore the Kissimmee
and hope that you will move forwacrd qulckly to do so.

Sincerely,

/d/m ten ‘/Cﬂﬂ v 67y

Sharon L. Carveth
Chalr
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SIERRA
CLUB

The Florida Chapter

2205 Croydon Rd.
Tallahassee, FL 32303
5 November 199t

US Army Corps of Engincers :

Box 4970 Tu

Facksonville, FL. 3220019

Dear Mr. Reed:

I would like to express my support of the Modified Level 1l Backfill plan for the
restoration of the Kissimmee River, and | encourage .the Corps to proceed as quickly as
possible with the project. :

As you are aware, the Kissimmee is the headwater of the Everglades ecosystem,

Successful restoration of the river is a key component in improving the viability of

watershed, especially Lake Okeechobee. Restoration will make it more feasible to duplicate
historical floodplain hydroperiods and to enhance water qualily, both of which will
contribute to improved conditions downsiream,

The chanaclization of the Kissimmee, now a Federal waterway, greatly increased
some indiviuals' property rights to the major detriment of public resources such as wildlife
and recreation which are enjoyed by all. The Kissimmee restoration represents an
important  apporiunity to demonsirate the Corps' committment to Federal “no net loss®
policy and (o correct conditions which have led to the listing of several endangered species.
1 believe strongly that it is in the public's best inlerests thal restoration be accomplished. -

Last, | encourage your office 1o take whalever measures are needed o assure

longterm Federal commilment to funding this project.

Sincerely,

S

Craig Diamond
Everglades Chair

TWhen we by b pick ot s tling baostadl. wos Fiel o hite haad b v tbing s i e smivenss " fodiar Vi

SIERRA
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CLUB

.5, Army Disblcick
ALbLen: CESAF-I'D-PF
P.o. Rex 4970
Jacksonvidle, FI.
3122372 -0019

The Florida Chaptler
11 1n-91

Daar Calonel ﬁa!l:

In the decade ot Lhe sixlies, the Xisstmmee Valley wasa

~¢hannelized ostensihly {or Fluml centeol. The channelizalion

deslroyed or degraded most of the Fish and wildlife habitat and-
Lhe wavarglades hydroperiod once provided by Lhe river and its
flondplain wetlands,

Studies conducted over the last two decades have shown holh
a4 need for restoration and that restoration of Lhe original
ecaosystem is possibte. -

Prefent cost estimates which exceed $5%00 million contain twn
major uncertaintles - earthmoving and land acquisition. Rokh nf
Lhese uncertainllies have been estimated s0 as to crealte unneces -
sary concern for the oost of this proiect.

Those excessive cost esl.imales have been followed by the
most aqgravaling suggestions for cost sharing. 50/%0 cost
sharing for eestoralion of A system destroyed by a proiect whose
cost sharlng was 7%/25% with the federal share at 79V, As if this
shabby treatment by the “"New Environmentally Sensitive Corps* was
not trritating enough, now the Cnrps, for Lthe Eirst time In any
federal/stale prodiect, suggests that certain state munies (HWIN,
CARL, Save pur Rivers Eunds) are nob painiul  epough  to the
taxpayers of Florida toe gqualify for thls prodect! Frankly, tliese
niw  Lwlsts in Ehis. Ycooperralive™ restoratlon  feasihility stody
must canse us te reevaluate Lhe Corps as a partner an this or any
other proieck, . . ’

The Klsslmmee Restoration Proiect presents the Bush Adminis-
tzatlon and ongress with timely environmental and - bwmigetary
jasuwes which beg resolution, The mnvement to restore the
Klssimmee River is over 20 years aold with millions of deollars of
technical studies to jts claim.  Congress will begin preparing
the 1997 Water Resources Development Act In early spring of 1992
with ' adoptlan schedulad {ar the fall. Kissimmee  River
Restoration will be a nationally significanlt yreiect/issue
consiNered in the 1997 Act. The Administration Is reviewing |he
project  at this time and will be making its recommendatijons o
Canygress  In the spring, Kissimmer River Restoratinn has been &
Lamdmark peoisell for environmental restoratlon and will soen be
the lLest case which will allow the federal gavernmenl to drfine
Its policies Tor environmenial restoratlon-for the 19905 and  the
nexl century. -

Sinrernty

K?U?AJ ﬁTc\ﬂ;Lth_J )
Raoni Honbeilh, Conuervalion Chairman

“When we iy e pivk ont ansthing by itaetl, we lind i1 hilehied 1o evesything elae in the wiivesse ™ fohin Yaer
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B { ;’\5,) Manatee-Sarasota Group of the S ] ER_RA CLUB
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"TURTLE COAST SIERRA CLUB GROUP
- | PO BOX 061887, PALM BAY, FL 32906-1887
714/‘ Reee Pocd ' ' ] SERVING BREVARD ANIX INDIAN RIVER COUNTIES

i, e

- Stud “ MT’U ) : i/11/90

U.g . (bva Cﬂ"f-c/‘(ﬁ g“j‘-“w Governor Boh Martinez

Nffice of the Governor

/H‘fn CESAY -PD-F Tallahassee, FL 32399-0001
Box Y470 |
Jadsmi((e I(. 32232-0019

Subjent: Kissimmrse River Restoration

Dear Governor Hartinez,

The restoration of the Kissimmee River is a great concern of

. B Guhom H II'Y\Q)I ((T)’ICQ/{M/] : ) 13,000 Sierra club members in Florida, including about m‘n‘ the
' ‘ 'h'-l-:...

i’”‘request immediate a.:t‘i g.{gfﬂg?gi'#ﬁmnmqa’ﬁﬁm the

entire river and its floodplaln to their natural conditions. It
is very important to choose the most complete restorat‘,i_oh‘op‘t.ion.

e S MR vy, ,-.Wuwuug.vnwm‘rﬁ“" b

‘Hestoring the Kissimmee River will restore immense benefits to
publig wildlife, water quality and recreation, which were
destroyed by the tragjcally misguided actions of the Army Corps

'Nease_)p/ea'm Uo‘r(e {3 resterre ‘(bu ki s.smm?e Rlll?f/.

P . ) .
L0 He headuaters of w&%% — aud Uhtrn
\s oly e Cuevikoddg,” .
! of Fngineers. The improvements in fisheries, tourlsm and recre-
ation will be valuable to the residents and economy of the

s 2 veshatrin wil( el rswe b oelly o wtogfy B
. has made me see hou valuable a fully restored Kissimmes River

~ Lﬂ-ﬂ\ﬂ./ GK?QCb‘ObUQ
' “will be to the people of Florida. | personally want to be able to

3._ 4,6“" P”)J;d(- M”‘n-‘ ﬂGT I)p M 'fu M 67 \n&! . . lead canoe trips on & fullv natural Kissimmee River.

-
o-e

Seejng in person the beauty of the small section already restored ‘

T . ) ] Thank you. - '
"k (MQAS ‘-UL-Q \,(’LQ PV{’VHH’J" P{J’lwd?m P'Wm% . - S, RESIafTAG 1HE wis5 7wl

e Sincerely RIVEA T3 FEEAIIAL 10 WE

FUT(RE of (Al cwlF ko g@f

Ta ‘SuMMafy "Pk * | - ' - MDD 1AE PURGLADES
- ) Please, vesove Y 5 ZL‘A_M ,
SIY\(é.VQ.h[ | s (mitee gNeﬂ ' ' . /nxé{h‘fd* *"%‘ “/7/7/

. Jack Maney, Secretary
‘I ' Turtle Coast Sierra Club Group
| _ \ / . 407-7127-47556, T723-2480

" When we ny Iup(:' ut anything by i, we it ar hifc

. .
s in the wniverse " Jolin Myir

Ty e, FRTTRY: S
w
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SIERRA
CLUB

SOUTHEAST OFFICE

{201 N. Federal Hwy,, North Palm Beach, FL 33408
(d407) 775.3846 « FAX (407) 6271-0223

November 7, 199}

Mr. Russ Reed, Stidy Manager
.S, Army Corpe of Engineors
Atin: CESAJ-PD-F

Box 4970

Jacksonville, Flortda 32232.0019

Dear Study Manager Reed:

Tha Sierra Club strongly supports the Corps conclusion in its Drafl Feasibilty Study and
Environmental Impact Statament on the Restoration of the Kisslmmes River dated
September, 1991, thal the ModiBed Level Il Bacldilling Plan is tha best restoration optlon
for restaring the Kissimmeo River. Wa commend you on meeting tha tight deadline for

- complstion of the report.

Floridjans and others concemed sbout the Klssimmeas.Okeechobas-Everglades system
have been asking, since 1971, that the river be da-channelized and that the fedaral
govemment -Joln In parmership with the state to undertake this project. We have
supportad the provisions included in the Water Resources Development Acts of 1988,
1988, and 1990 that have glven the Army Corps of Engineers tha necessary authorty to
participale in this project.

The SAVE OUR EVERGLADES program Iniiated by Florida Govemor, Bob Graham, in
1683, reaffirmed the state's posltion that restoring the Kissimmes River Is u vary Important

component of restoring the functional megrity of the Everglades. In the indal prospectus .

for SAVE OUR EVERGLADES, the Govemor's office outlined how channeljzation harmed
tha system: construction of the canal resuited in the drainage of 49,000 acres of wetlands
slong the original river, and the foss of almost 200,000 acresz of marsh and other wetlands

In the entire river basin; water receded from the river valley up to 11 times faster than '

befors channelization; and the increased canle poputation along the river was degrading
water quality flowing into Lake Okeechobee with its run-off.

Blologists from the Florida Came and Freshwater Fish commisslon and the U.S. Fish and
Wildlife Services estimate that Kissimmes River wetland habitant has been reduced by

- 78%. In addilon to wetland losses, fish and wildlife resources reductions have been

compounded by the elimination of water leve] fuctuations and blockage of the old river
channel. Bald eagle nesting in the floodplain has declined by 74% since channelization.
Water Fowl populalions have been redirced by about 90%. Six species of [reshwater fish
have bean jost from the river and two exotle specias have moved in since channelization,

31

32

Mr. Russ Read, Study Manager
UB, Ammy Corps of Engineers
‘Page 2 -

The FLORIDA RIVERS ASSESSMENT conducted in 1983 by Florida State Unlversity,
expressed Goncem that although the curent water quality of the river is good, runof rich
In nutrients and with elevated hlochemical oxygen demand trom agricultural and pasture
lands runs quickly duough the river to Lake Okeechobee, exacerbating lake
sutrophlcation problems. The marshes and wetlands that were once adjacent to the
Kissimmes served a1 sponges to absorb and filter pollutants which now threaten Lake
Okeachobes. Nuirlant-rich munoff foster algas bloonw which rob the water of oxygen,
threatening flsh and other croatures. The report Ruther states that former wetlands which
once teemed with waterfowl are now largely home to herds of cattle,

The Modified Level I Baclfliling Plan proposed by the Corps can bagin to reversa the
damage caused by tha channelization of this river 20 yenrs ago. The river is the
headwaters of the Everglades system, a wetland systam of world-renown, Glven the

Presidant's stated policy of NO NET LOSS OF WETLANDS, the restoration of the’

Kssimmes would provide tangible avidence of commitment to that goal, Finally, we can
think of no other project in America that ‘would provide the Corpa of Engineers with a
mora axclting, highly vislble opportunity to showcass its ability to restore wetlands than
the rastoration of the Kissimmes Rhrer. Corpy Chief of Engleers Ganeral Henry Hatch
has challenged the Corpa to adopt a foundation of enrvironmantal ethics. This project has
been recognized by General Hatch as an envircrunental challenge for the Corps.

Wa are conceémned about the funding [ssues sumounding this projact and ask that you
revise the cost estimate in the report to more closely reflect the Water Management
District’s orlginal Bgures of approximately $300 million. If the eventual cost of the profect
exceads $300 milion, the environmenla} community stands ready to join the Corps to seek
an additional muthorization from Congress. Wa are also dismaysd that work on the Lower

basin will not begin until 19981 We disagres with Corps contentlon that all work in the’

Uppar basin must be complets before any work in the Lower basin |s startad. Pleass re-
examines that position. _ :

Wae fully support the restoration of tha Kissimmes River and commend the Corps for the
Modified Leve! I Backhlling Plan,

Tharesa Woody

_SE Rsgoclate Fleld Representative



)

48

Movermlbosy 2, 1907

omie Avinyg Corpe ol Foginenrs
P, Poor /%72
Jarksanvil e, B @Ag

Dear v,

I apulersiand that opponents of The hiscsimmer progect have
monnt el a campaign Against 1t's Restoration Plan, These are
rpuple who have vested interests yn Feeping the land for
theirv gwrivate usey Tand thhat right fallg as beern determinedd
toy belong 10 all af the pepople and The wildlife that is oo
dependent oo Yhe remalter ing that wall nronr,

I have liveat in Flarida T gunt over a year but have noticed
many changps 1 the srnlogy in that riart perind. Canals that
nnre were home (o mang varaeties gf birds are gone. Vast
atres have herni: leveled to male way frw housing development s,
shopping walls, golf courses, etec. And aonce pleasant roards
have bheen virdened inta Four lang divided bhighways. ] wonder
it the Stat: can contioue at this rate without destroying its
real atTrsction which is valuahle wet lands. Amd now thes
entires Fueralatiers system i=s in danger. Sn, please, tets seep
it ap cAan’t =save a Tittle it of what is Iefl.

Thyoe yom fFor yinr Lime,

Sincerely yoirs,
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Nevenbier 5, 1991

Mr. Pussell V. FPead

S, Army Crrps o Cngineers
. Box 4970

Jacksonville, F1 30750 oo

Fe: fnviraonmental RPestoration
tissimmee Fiver, Flourida

"Dear Sirs

Neither l_ nor any members of my family own lands, nor do we have
any buusiness interests in the Kissimmee Piver basin. The views that |
express are those of a concerned citizen of the State of Florida.

I? i my opinion te evaluate any proposal we must look at three
major items. [irst, we must prove the need. Next, we must praove the
remedy. Last, prove the benefit of the remedy will exceed the cost,

The draft plan points to the concern for two major items. The
first is water quality, and the seccnd, a loas of wading birds. These
are a consideration and do need to be addrecssed.

The reccommended plan will require the acquisition of 67,842
acres ol land, an estimated 356 private homes, S farms, and 24 mis-~
cellanecus huildings, The total estimated cost as shewn in Table 33

page 223 i= between $422.667,000 and $683,000,000 based on July 199t
price levels; . .

In my:opinion the cost to the tavpayers and the destruction of
the quality ot life for an estimated 360 families far ewerds the
hoped for benefits., The EKissimmer Fiver BFasin can never be .returned
to its original state throwgh any restoration project while there are
prople  living in Florida. A worpable compromise can and  shoadd be
found at a price the tavpayers can afford.

W

21 Sillr {lal Street
Lake Pla:id, F| 3352

2% Karefree Gircle
Dade City, Florlkda

Mr. Russ Reed Novembur H, 1491

Study Manager
U.5. Army Corps of Fuplneers
Jackgonvlte, Florlda 12232

Dear Mr, Reed:

1 am diamaved to learn Lhat the Corpa and other government ngencies are faclag
opposltion in thelr efforts toe carry out one of the most lmportant aod far-
reachlng envitonmental reclamation projecta in the hiseoery of ouwr country:

the Kigatmmee River restoration. [ am not surprised, however. "Property
owners” are always quick to claim that their righea are belug compromised.

As [ understand, “property owmers" In this case include not onl¥ some people
unfortunate enough to have hought homea where homes should never have been
built in the firat place, but farmers and ranchers who fust happened to fall
helr to what were actually public lands whlch became avallable as the water
receded when the wetlands were draloed.

All government agencles facing these "righta™-based challenges should conglder

that the clean water and air of Florida, the wildlife, and the irreplaceable

natural resources that once were Lake Okeechobee, the Everglades, and Florida
Rny were the property of the public, not of any single individual; as a cltlzen,
1 conglder part owmership {n these damaged regources part of my bumdle of .
rights. Ho one consulted me when my share of the Everplades was deatroyed,
perhaps permanently, eo a few sugar cane growers: conld get tich; no one asked
me whether I wanted to see my birds and fish and panthera pushied to the edge

- of extinction; no one has asked me whether I want to breathe polluted alr.

Developera and industries have heen taking these assets away from me whole-
sale, and the government has only just begun to take stepa to stop them. Omly
recentty have some aspects of government begun to realize that thetr duty is
not to help n few landowners here and there to maximize profit, but te protect
the health, safety, and welfare of all constituents. .

Don't renepe on this ohligatfon. Move forward with the Kisalmmee restoration

now.

EnTertnnt ,

el
V\rr. nia Anderaon

Florida cltlzen
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Mc. Russ Reed
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Deas Sic,
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°P¥‘°“ Foc ms'\"""\“j the kissimee .

1 urge you %o do Yne r‘\s\\-\- -\l-\'\nﬁ and
\mp\cmcr\‘lr- s par. Thece '\ only on &
Eue(ﬁ\&dei " Yhe wocld  and o have Me
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s Sormes  bewty.
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cestoraion. praEet n Me notion!
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My .o P Feewt, Staddy Manager
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Jow e Lo, F 1L 300,000 cagn

Ny LEDAT DUy i

Nerayy Me . Pl

I am in Tavew oof The yoataral poa vof the b assiomee Fivec . Fhere
16 anly cne Fverglades 1o bhe Wor L sl the Fissimmens Fiver (s bhe
head waleree of the Pvergloandes, We mocl restora el prokec b the

enlire systam,
erely. f
| .Ml’flla

Mr, Fuss Feed, Shaly Manager
U, ey Larps of FRomesr s
== AT 710

Jaseonvible, F1. 30030 o0ty
Atin: CESAS - DO - 1

Peaygr Hv . Feed,

I am in favar ot the restoration of the I issimmer Fiver., FThere
in enly wne Fvarglades in the Wea Ld oand the | issiomes Fiver i< bhe
vl wabees oof Lhe Everglades. We must

regtire and pevd et bhes
el tr o yakbosm,

Boane Bariha



Re:Kissimmee River Restoration

25 years ago the River '“_.5 changed tioney was wanted then, anviromentalist.They do not try to destory the land,

S0 why wasted money again.That is 80 well needed for our children‘s
e.ducut.lon and more prieon vaculitiea to he build.What 48 more importe-
Bt a child's sducation and prisoner's to be kept to the maximsum or
You all to restore & river that was alraady meased with once. . Okeechovee County but they are wrong and you know it.

The¥ try to preserve it,and make a living out of it at the
sare time.Enclosing I know that people thing tourism supports

15 Everything 1s just really adapting to the change that was once As for water quality its been proven 1t would be no better.

made.The wildlife is finally reatored.It would kill alot of animals I think you should look long and hard at who feeds and clothes

and alot of people would have to move cut of their homee.Places . .this Country.
where they have chosen to live and grow old.And wanting them to

Just pack up ana move ien't right.Why are you all tr'jing to make

watlanns out of places that nesver wera before.Very nick people are

baing turned away due to lack of funds.How many wil:. die or be . - i
bedridden due to under treatment?My femily has bsen Ranching in this (/u/j&& / ﬁu.-.-._ ,
area of the county for % generationa.They were herc bafore the . ’
river was ohanneled and alot areas your'e wanting to flood

Regiatered Democrat,

was never even unierwater like you all are wanting o make {t.
40 Attorney Governor Bob Butterworth wants lande on the river

to be declared State lands and taken back under State ownership
with no monesy compensations.Governor Butterworth pays no taxes
on the land that you want to flocd.He has no deed i{c the land.

He i3 not even e land owner here, It upsets me and my family
members.All the psople that want the river resored &re pmople
who have notning to lose and a_vétything to gain.For when and if
the river ia resored,and areas are flooded that you want flooded.

41 ‘ It would taxe away alot of tax dollare from Okeechobes
and put alot of family buainess’s out of operation.I don't thini

that 1t is rignt for you Po;iticima to gat together ana declded

about the lanu my Great Grnanifather srugzgled to pay for ana make

something out or.fancners are the firat and foremost best



Nertober 19, 199)

H.5, Army

Corps af Fngineers

.. flox 4970
Jacksonville, Fta. 32212

Gent lemen:

Re: Kisgimmer River Restoration

-

The current proponal for the epvironmenial restoral lon
of the Kigsimmee River will create a devastating effect on
Ok ecchobee County if it is completed.

41 The Joss of residential homes, farms and ranches would .
take millions of dollara off the Lax rolls of Okeechobee
Counly. Not only would thn proposed restoration cosk the
county in Lax dollars, hat alse the Yoass of bhundreds of jobs
as agricnliuvee relaled teduntries fold,

[
Okeechohre County s already unable to raise nnnllqll’g
money Lo provide baric servicen for our prople and we have
a 10 mil) cap on our taxes.

Me idea Lo spend $6R) million  for the river restoration
when funding has been cul for education, health and human
seyvices i® ant of reason. Furthermore, il you really seavch
the reaswns lorx the project, scientific and other, counting
the beef.ts as well, you will Find that most of the propaganda
spread “ar restoration has no [oundation,

we strongly urge you to consider disapproval of rhis
-praject and leave Lhé Kissimmee River alone.

Sincerely yours,

_.E_nra&&m‘:jﬁs“ .

‘Flda MAe Rass -
16525 Hwy. 98 N.

Okeachobee, Fla. 34972
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U. 5. Army Corps

of Engineers

P.Q. Box 4970
Jachksonville, F1. 32232

Mr. and Mrs., Elwyn Bass
20609 nw 176 Ave.
oOkeechobee, F|' 32972

Ref: Kissimmee River Restoration Project

Dear $Sir,

| am writing this letter because 1 strongly oppose
the Kissimmes River Restoration Project. My Great-
grandfather, Uriah Durrance, moved to Okeechobee county in
1898 and my grandfather, James Durrance, purchased the
ranch on which I still live and own along with my brothers
and sister, and their famiiies, We have seen a lot of
changes in this part of the country. Most of them have

been for the better but there are a few that are not in the

best: interest of the people. " And | am sorry to say that
this is one- of those Limes.

As many of us have heard or have read, the
Kissimmee River was channelized by the Army Corp. of
Engineers to provide drainage and flood protection for the
conter portion of the state. Since that time, the area
along the . banks of the Kissimmee river has changed. More

people built homes in what was once the floodplain. The -

ecosystem that existed prior to the channelization for the

river is gone, In its place another ‘ecosystem has evolved.

Now the government and the environmentalists not only want
to put it back the way it was, but to put it the way it
might be, hased on a computer simulation of probabitistic
one in one-hunderd year rainfall and flood occurrence.
This is expanding the wetlands above the 1845 Mean High
water Jine, E

If the government is going to TAKE all land within
the Mean High Water Line of 1845, what is the governmant
going to do with the 3 million people of Western Palm
peach, Browrd and Dade countries? A!l were diredged and
filled, diked off and drained to build those communities.

And what about the problem of flood control? The river was

channelized for a reason. The storms of 1976, 1928 and

41

1947 all caused extansive flooding and great loss of lives.
This is why tha Project was First started,.

| grant you that much of this land is in pasture and farm
lands. But were are YOU going to get your food for your
table? From other countries were thay can and do use DDT
to spray for insects, both on cattle and vegetables? and
the cost will bhe greater becauss of the import feas and
hauting axpensaes.

The farmers and Ranchers are the first environmentalists,
they make their living from the land and do sverything to
take care of it., Most do not hunt for sport, they only
control the wild game if theay become overpopulated. Thay
use Best Managemant Fractices to take care of the land,
They were taught to respect it, to use it wisely and it
would always be there to take cara of them and thei
children.

Lats Took at the cost of this grast feat. To begin with,
it will cost the taxpayers 600 million.doltars off the top.
and the hidden cost? Loss of lands on county tax rolls,
higher food prices and increased maintenance reguiremsnts
and cost, only to name a faw,

with monias baing cut for almost averything, such as
sducation, health and human services, child walfara, why
would you and the government aven consider such a great
waste on monies on something that is not necassary? This

Project wiltl not even improve the water in the Okmechobes
Lake, .
I hope you will reconsider and vote to disapprove any and

all bills considering ths Kissimmes Rivar Restoration
Project.

Thank You,

%?‘/M

Elwyn ahd Patricia Bass
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Nov. 2, 1991

U.8. Army Corpms of Enginesrs
P.0.Box 4970
JACKBONVILLE, Fl. 32232-0019

Attn:RUBS REED
Dear Bir:

We understand that opponents of The Kissimmee have mounted a
campaign againat the Restoration Plan for the Kissimmee. These are
people who have vested interwsts in keeping the lund for theix
private use land that rightfully has been determined to belung to
all of the people and the wildlife that is so dependent on the
rewatering that will occur. We hope that you will take note that
private landowners in Oksechobes County who have vowed to "do all
that is in their power to fight -for life, libarty, and the purauit
of happiness on THEIR own land” are maybe a bit short sighted,
BECAUBE, in fact, this 29,000 acres of former wetlands und the
reuniting of 49,000 acres of floodplain with the river will restore
the river to only 708 of the original tlood plain. This fight by
privats interesta has been sllowed to continue far to long and has
caused the cltizens of this country to pay for this land by -least
twice.
This plan was devised by the 5. F]l. Water Nanagement District and
they have tuken grksat pains over the years of planning to consider
the rights of private interests. Many public hearings have besen
held and many citisens of the state have worked for yesrs (decades)
for the restoration of at lemst a part of this system on which the
EVERGLADES ias dependent.

It is anticipated that wading bird population will increass about
silx fold and there sre thres sndangersd species that will -receive
special banefit, bald eagle, snail kite, and the woodatork.

Recreational fishing is expected to incresasas four fold.

The cattle industry and sugsr interests have come close to and '

thdeed may have alresdy destroyed the Glades. Let's procead while
we atill have a chancse to save & bit of what's left. ’

Pleass write to the Corps of Engineers P. O. Box 4970 Jacksonville

, 32232-0019 asking that they go forward with the Modified Level

.11 BeckEiilling Plan. . :

Bincerely,

’ 1 4 * ‘y
A AT AT -

. [ T
Gy ,éﬂd/_uf et

J et ate v A
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OCther 17, 1991
To Whom it May Concern:

I am a third generation Floridian and live on the Kizsimmre River
at Hidden Acres Estates.

During my lifetime I've seen many changes in our beautiful State,
there is now a bhearing citrus grove where, as a child I actually
caught small fish and watched gators this happened becaise nome
2overnment project tin the name of progress) dug a canal and
drained my fishing hole. Having ben associated with agriculture
all of my working career T have lived with and off of our land. In

80 doing 1 am very aware of the delicate ecological balance in our
stale, .

In the late 50°'s and the Al's we with taars in our eyes and volces
that wenl unheard cried and begged "LEAVE THE KISSIMMEE RIVER
ALONE"  the "DITCH" was dug. Now after many years the ecology of
the Kissimmee River Valley is about balanced so once again with

.tears and voices we cry "LEAVE THE KISSIMHEE RIVER ALONE".

My ohservation and eincere belief isn that opening a few
obstructiona and the use of weirs, on a much smaller acale than the
ones nov In use, would reactivate parts of the "old river” and help
it to live again. To backflil as has been proposed ia, in my
oplnion abaurd. To do this now we are looking at yet another 20
years to balance our ecological aystem,

~

‘We have our retiremant “"paradise” in Hidden Acres on the Beautjful

river and it is not for sale at any price and especlally at the
cost of destroying this Kiseimmee River Valley Agein.

Sincerely s Caring and Registered Voter,
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Navember 3, 1991

Russ Reed, Study Manager
U:8. Army Corps of Engineers
Attn: CESALF-PN F

NBox 4970 .

Jacksonville, FL 32232-0019

Dear Mr, Read:

As a long time resident of Florida, I am very pleased to know nf
the U.5. Aarmy Corps of Enginerers participation i{n the regtoration
of the Kissimmee River. | understand that you may be facing some
npposition to this endeavor, bul please understand there are many
of us who wholeheartedly support this project.

As the headwaters of the Everglades, the Kissimmee River {s a vital
link in preserving a unique ecosystem that exlstis nowhere else in
the world. | belleve all pmericans are probably knowledgeable of
the decline of the Everglades, but here is an appartunity to turn
things around and begin the recovery. We may not get another chance
like this ane.

Belng an avid sport fisherman, | have also witnessed first-hand the
terrible 111s that Lake Okeechobee suffers from. After reading a
variety of reports on this subject, 1 am convinced that returning
the Kisgimmee River to its original course will play a major rote
in re-establishing a life-suppart mechanism that {ake Okeechober so
desperately needs.

Finally, 1 would also like to point cut that a project of this
magnitude could easily become known as the premiere wetlands
restoration project In the nation, Glving permanent proaf that we
can find the ways and means Lo truly live in harmony with our
enviraonment .

Thank you for consldering my views on this critical subject.

Sincerety,

BT

Lawrence W, Brooks
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frear My, Heed,

I uwrae you Lo ao torward with dhe 11,5 n‘-\nnv taps af
Fogineers' plan o rastore Lhe Kissimmee River . f\‘esl;\rinu [RTE
kissimmee Kiver would nal owly inmne the waler auality of take
Nkeedchobes ., it would restore wildlite, {ishevies, habitar . and
jvrovide yeciealion in the area 1or aeneralions Lo cooe . 1 he
Kissimmee iiver is also the headwatrrs of the Fveralades. and
without its restoration, the copsequences Lo the Fveralades coukid

he devasiLating, e kissimmes River must he yestored.

cincerely.

C\_'_?Q‘;_Y\uh:a_,\/;\_.\‘l Ogu
. 30! \((M\ B\UJ
(lul;l‘u-fhiial.ﬂ , \\L b).‘))q:'

Dear Mr . Reed,

1 i de you to oo forwasd wilh Vhe . <. Army {orps of
Enginears’ plan Lo restove the Kissimmee River . Restoring the
tiscimmee River would ol only insure the waler auality of Lahe
okpechobes, it would 1estove wildlife, fishevies, habyitalr, Al
provide 1ecaealion in the area for ganarations ton come.  The
kissimnes River is also the headwataers ol the fverylades. and
without ils rasioralion, the consequences to 1he Fuerglades conld

be devastating. Tha hissimmee River musi be vastoved.

“incerely,

o £ ol
. . ‘3‘. (/.4»\/ &ma
//u’éuﬂd‘(ﬁéb/ ﬂ/ '

53¥73
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Nov. 2. 1991

U.8. Atmy Corps of Engineers
P.O.Box 4970 s
JACRSONVILLE, Fl. 32232-0019

Attn:RUSS REED
Dear Bic:

We understand that opponents of The Kissimmes have mounted o
campaign against the Restoration Plan for the Kissirmes. These are
peaple who have vested interests in keaping the land for their
private uss land that rightfully. has been detsrmined to belong to
all of the people and the wildlife that is so dependent on ths

cewntering that will otvcur. We hope that you will take note that’

privete lJandowners in Okeechobes County who have vaowsd to "do all
that is in thelr power to tight for life, Lliberty, and the pursuit
of heppines® on TREIR own land"™ are mayhe s bit short sighted.
BECAUSE, in fact, this 29,000 acres of former wetlands and the
rouniting of 49,000 acres of floodplain with the river will restore
the river to only 708 of the original flood plain. This fight by
private interests -has besn allowed to continue far to long and has
caused the citisens of this country to pay for this land by least
twice,
This plan was devisad by the 8. Fl. Water Management District and
they have taken gteat pains over the years of planning teo consider
the rights of priveste intereste. Many public hearings have been
held and many citisens of the state have worked for years {dacades)
for tha restoration of at least a part of this aystem on which the
EVERGLADES is depandent.

1t is santicipated that wading bird populntion will increaase about
aix told and there are three endangered speciss that will receive
special bensfit, bald eagle, snail kite. and the woodstork.

Iocr-ntlonli tishing ia expected to increase four fold,

The cattle industry nﬁd sugar interests have come close to and

indeed may have already destroyed the Glades. Let's ptocood while

we still have a chence to save a bit of what's left.

Please writd to the Corps of Enginesrs P. O. Box 4970 Jacksonviile
, 32232-0019 ashing that they go forward with the Modi!!od Lavael

'll Backfilling Plan.

lincar-l[,

e - e ¢

l( ‘((, , ./l &4 4." o
’ < A

N 7‘_, 4 “ ¥

Dear MI. Re M{f

I Am tn Fuver of the restoration OF
Fhe A csemee Rier,

rlel.'e is only one Fror fade s in fhe
""c)r/.:/ ard Vhe 4 oo mmee Riter ;s 1he
head raters of the cter 7/&;&’(6 e m ust
Rostore qu /'/‘al:e* fhe entpe 51/5!('1(

p"?“f" Listen and Read f‘;,jl
Letier !

S;J\fef/{[:’( for | 4 LLG!//)

) Ll
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Joseph & Wendy Chiarella
276 17th Avenus
Vero Nench, Fl1 32882

To All Local, Stats & Faderal Leglslatoras Interested In
Honsaty and Integrity

To AL) tedin Representacives Interested In Exposing
Dishopesty snd Lack of Integrisy

The state of Florlda is Ln crieist! Thia 1s an undisputed
fact, ond possibly a Patal blow to the State as we have come to
know and love It. Our eleméntary echool children are belng
saorificed on the altar of expediency; our college students are
belng denled scoess to higher educstlon and ralegated to the

ranke of the unemployed (or wvorse, drugs and orlwe);: our

oriminal Justlice system is already overburdensd apnd crimlinale
sre being released for lack of funds to build Jalls: our cjiwvil
Courtrooms are loocking at ocutbaoks and possible closings; the
Fedeoral sgovernuent hos refused to pPows leglslation to alleviate
the atrugmles of the unemployed uhen unemployment on the
Treasure Coast and Oksechobee and Highlsnds County threatens

‘double dlgit. -

Nou the Federal Government, in conjunotlon with the Soutsh
Fiorida Woter Hanagement District, has orrived at a proposal to
save the FPish and vlildlife that they Llnaduvertently attempted to
destroy 20+ years ago, without sucoess. The Kissimmee River
Restoratlion projeact will be presented to Cdiigress for approval
Jithin the next several monthe. Thle proposal, mode without any
sociclomical, economio, or human Lepsct study vhateoever, is
eatimatad Lo cost the taxpaysr over the next 15 ywars {allowing
for cost increasea and inflatlion) 8683,000.000.00. Never mind
that the fish and wlldlife ars svolving & nev scosystem and are
only now returning to this area after the Army Corps of
Engineers raped this lond on their last try; never mind that the

‘Proposal seeks to eliminate almost 400 homes at less than market

value based upon the Corps’' oun ooquislition flgures; never mind
that these veople ars wmostly retired and on fixed \incomes and
will NEVER be able to replace the quality of life they now
anjoy; never mind that the new floodplain will require the
closing of at least five additjonal doairles over and above the
five accounted for In the FPeasibllity study becsuse they will no
longer moet the atrict environmental regulations nocessary to
stay Ln business; never mind that 760 additlonal ‘wirkere Face
unemployment as a result of sll the dalry closings; never wind
that a proposed $8 million dollar co-generation power plant
which would provide Jobs and tax dollars to the area lie in the
6 year flood plain; but the totally obscens part of thic entlire.
Plan is that the SFHHD dld not know ( or know and &id not care)
about the devastation they wers about to csuse. Which la vorse:
ignorance or total disregard for the human conditlon?

36

42

fmk yvourselves vhy it is nesosssary for S5PWD to Lnorsase
the flve and 100 yesr floodplaine by over 38,000 sores above
historic levels. Supposedly it ias to provide a buffer reglon
eround the wetlande wvhich SHOULD HOT B NECESSARY 1if SFUMD ueras
doing their jobs and wvers completely sure of the success of
their project. HNot only ie there & gquestion of the legality of
changing thes®# historical values, 1t alsoc sende fear lnto the
hearts of those of us vho question whether or not this prodeot
will even do what 1t ie supposed to do. Anyone with any
knovliedge of the hurricane and flooding history of the entire
South Florida reglon will shudder at the thought of removing
the flood controls nov Lln place and originally mandated by
Congrese when the so-called "ditoh” was conatructed in order to
prevent mass destruction at the hands of Hother Nature.

OFf the 8683 milllion cost, ot least 26% (With sstimates as
high as 50X) will be borne by ths texpayers of ths State of
Florida. How con 1 explain to my ohlldren that they cannot mo
to college so that one more alligator, mud fish, or gar can
survive? Don't misunderstand, we all have great respect for the
environment or we would not have chosen to live on the Kiseissss
River; housver, it is necessary in timee such as these to
prioritize ocur spending. If wve, as the individusl, must d0 so.
wit oan o8k no less of our slected representatives. At the time
wvhan we ors hearing of the sross disregard of Consresssen for
the ethice of thelr positions (i,e. bouncaed ochecks, unpald lunch
bills. private ambulances, eto.), do not dlsregard the strength
df the voters In the Central Floride resion to spread thelr
outrage to the boundaries of Floride and beyond.

This 1i»s your ch to red youraslwves; wvote doun the

'Kisslmmes Rlver Restoration when it is presented to you fon

approval. Expose the politioal substructure that is demanding
a8 qulok solution to MHr. Bush'as ewbarrassment over the lack of
environmental lesislation during his sdsinistration. Do not

attenpt to snsure his reslecvtion on the basks of the psople of

the State of Florida.,

R Ucith.
. .

Hendy Chiarello
ouners
884 CR 721 Lot 11
Lorida, Fl 33867

Jossph



T1FL M,IWYA 3O 1Iq ® SANE O} SOURYD W @Ry {18 e
s[TYn pesccad s, 397 ‘wepmiD syl peioaysep Lpusaiw sawy Lwu pespuy
puN 03 SEC[D awCO> SARY s3sslsjuyl rmbne pus AIISNPUF =[3jwd Syl

L}

‘PIOJ ING] SEYSADUT 0} pejosdus ] BUTYe]] (RUCTIweIdey

*NIO}WPOON Sy} PuUR ‘e}Tx [Jeus ‘s[Bwe pleq ‘jljeueq [videds
A S0 [{TN IRY] sefoeds paleBuwpue Se1y)} 1% SISy} PUR P07 XIS
Inoqe ssfweidsut [[ia uopywindod piyq Surpes Iy} pejudforiue S I
‘ *juepledep F}  BIAVIOITAT
ay) Yoyys uo wejede syyy Jo 3Iwd v Y}EEe[ 1IN JO UOTINIOLIEI BY] l0]
(wopwosp) Fiwel 103 peXaOA sARy #3IE]S SY] JO RUSS}I]> Luww puw pley
Useq SARY efuTiesy af[qnd Luwy -EIseieufl sjwatid jo sybIa 8y3y
tepisuco o3 Buyuusid Jo sawed eq) I1sac BuUlRd I1wels ueywy sawy Ley;y
puw 3a¥xIsTa Juswsbwumy Jejwy *1J °E Y} Aq pestAsp swn uwld FIYL
‘0D INy
wey &g pus| sjy) 303 Lwd o3 L1j3uMod EYY JO SUEITIFO OY) peEnwd
swq puv Buc| 03 AW} SNUFIUGI O} POAD ¥ useq ¥ey FIEelajuf ejwAlad
Aq 4B¥3 Yyl  -uye(d pool3j TWUYBTIC SY3 JO $0L L(uUO 0} Jeafa eyy
SIOINEI [{TM IBATY 8y3 YIIn uyeidpoo(] jo #sxo® QOG'6¥ JO Duyliuner
sy} puv spuwilIsn Iswlo} JO Felde Q00°6Z FIYl ‘J0w] uT ‘HFANDAR
‘peyBSys jaoys IIq 9 eqiew eiw _pum| usd NIAHL uo sssujddey Jo
Isand o) pur "L3I8qiy ‘eIFl 230) YL ©3 Iemod Jjeyj uy €7 JWYY
11w op,, 03 pesoA sany ogn Ljuncd seqoyossy0 U} sisunopuw] e3majad
Jeyl ejou exwy (114 nod Jey} edOy sy -anooo [ITM JWY) Bujiejwmea
sy} uc JuSpucdep o8 SF JEY} SITIPI[IA ey} puw wejdosd ey JOo [[m
o3 Buaieq 07 peuyuIelep Ussq sey L[NJIYBTI INY] pum| een ejeatad
1ye4qy oz puw) ey} Dupdesy U] EFIFSISIUT PEISSA SARY oys 2 [doed
839 SRS ‘SSUMTESTY Sy} 10] UN[d udIIWI0IEeY Y} FISUTELR uUS Trdued
T peiumoNt sawy ssumiEsIy oyl jJo wesjusucddo W] pumISIIPUN BN

1ATe aweqg

afay esnd:uIv

6T00-Z€ZTE "1d ‘ETTIANOSADNC
OLEY XOG"0'd

sXseputbug jo sdio) Lway "g'n

T66T T -aoN

R

-Ka1 o) aavy o
“thm 1ou Leutr o,
‘Huoje y) puas
put siled sy vo sreadde ey
19419] N1 0y dweu shak ppe ‘Aes
o) A Moty puop nok ) way
1182 10 311M 0] §2)NUIW B3} W
ayey -affed sy vo aae £3)udfie
WwaatuIzaoy gyl pue sEjajo
P21233 N0 J0 §13qwny auoyd
U saksasppy ‘s3uscu gy
"EUF)E| FUDILOE
un dn ) daay wes an spepRe
P33 N0 I)114 PUR BRI UNd
3 upe|dmos ved 3a WUIINI
sy Lop 2m uED jeyp Bujgrw
AnD Jo jou wapqotd v i paoE)
aae "£IUNCD 33QOYININO JO
SIUIRIEI Y “am ‘UedN 32U0

“JuaInE S0 YUY -

-j2 13}ucf oy josjuod JEey) Iyews
pinoa 1a2foad syl ‘nwe 3Y)

Jo d1} 341 0) EppLY (AU woly
v 3y |0 ‘[OIU0I POOY PIIW--

op 2m nok (131 (1A offm 13Y
p(doad jo AHyuatd die asayy Ing
'S0k 2YI U1 Eplivid yinag Y
£IURILMINY Y UIYN ) sem )
1Ry ua)joBro] aney uolMycem
pur aesmie|[eL Ul say) IqAvR
‘usEed1 W doj PITHIVUNYD sEA
23A13 YL L{O1)V0I Poolf Jo W]
-qoid 3y) Ihoqe jEYa PUY «
aacsdun pinom Lijent
231%m ) aqhew ‘}OAIINIT
ustaypau) 4Qpardu) ue se ayey
sy fuhiman) doys pjnes Layy
J t12afead [10 spuvl a3qoyd
23RO SN B IARY M JUop Aym
pafosg uotyeIo)EIY IAWWEETH
e ¥ Jo peIcu; 05 "wajqesd
a4} Jo 3enes Lwwied 3y) jJou
aram aye| ay) upawa cuapmny
£62019 ‘03tpnie 253ty o) Sugpaod
0¥ "twootq avdfe pue spaad s
-oydeoyd uo wiep QWMIS 241
Aupsny Jey) paacsd EuiEsal I
pue plajjued ung s)SNUARG
‘1243 ayef Ay} Jo Juinrmog pue
Buinies feray11sw a1y 0y payulg
ase swajqosd s axyef ay) Jey
EMOYE EIRP LMO 8 )R JUIs
-3deuey Jarem epliogy Yynog
Yl yhg ‘F3qoyIIayn Ixe
Jo A3pem 21y Iaosduny s yaaf
-oxd ay) unepd sjusucdory «
LN Mupys
aseq xe) ay) J) op £yl 1a
YEYM S I 1N JO P - U0
po Tcog3 at)) Yilm 1344yE axen
Xy ayy pey Apeasge sy el
-pivy 0. 3w3£ ©jyy 2suepuqg o) yenf
punj aarasar £ruafiams ay) jo
Aauow axe| o) pry sioug|e
-sjutwe) Ljuned ayf ‘up Apease
e M NI Y Smouy sfu)
-derty padpng s Ieak SIye oF 1ram

- e A M e ma o A wbwm A S e S G e G W e w my w

Olgm JUCALY MO JATI] IM UEL) " R ¥ ald w\ 2 v«w\«Q\ \v:\a‘ﬂ\\u‘ \N

Aauur s63] taay Yum P3| 39 fIm ) [ \ , _/huiog wenirey

fiuno) 22qoyaaann o caxm f) ' ﬂﬂnru-_.. Awurey < 1sarmd epwe|pn

«sadoad Led jou op sjuawivIngd 1 siIyoe] T ofi3q21KN sc)uwll WjaAjeN
]

[eJ3a) pue )EIE SYL "S{j0F ¥EY 25105d BgoY ooy ey
Aluno) 23qoydaayg ay) wosy wdfid waured amoI wivy
A133doid Jo sisj|op jo suajur naatp sy yopreg "N Lop
Buisof jo speur 3y oRpe £ 209y 4 wjawq Lpnp weyog H Moun )
*saxe) Jo afqns ay) .._a.v...t.m_h. 1 eupjuojss 3 wpal weymg THIRYg
U3 # jo 1enb w a0) pue] ey " L fewod

E d uaa ¥

1-9 wﬂaﬂn_ﬂ u..._-.“.-.. u“.ua.n:ﬂ,.uﬂ_._.._“ " -oad syt jo [essddedip sapjsuendal o) nok afun ABuone am
md dyay 0} 31 Jo 3en 3y pey | Ju06q0 fdune symb 5 Q00 ) pU ENAI EUNY
4wy pue spurp aimeed se pue] §  PUP YITIY "UoREdNDa lo) 103 uax) ey Supuny voym um w
41 Ju Yot p3paap aspm sse B 1% UOREIOISA 13AL At J0) LOMIUE CHI % 0) ppeodosd y
-usopurey “Jgdy ¥ jnoyia Aeas § -abeipund 10§ pajey You am g
aanw 430 o) Burod uw wpey ¢ mepdpooy zead-aay pasodord y) W 3[) SIUTEP Iy JsLcUY
a8y qui) )uop 3 "upedpoop | “no-Ang Amep ath o) Mp Eqwp e s g O Py
pajadfoad ay) 1 31w sawoy 1 ouo jo esof 21 Wnu) Jurpeal (e 'wapeds apuous>d passane
GOE UBY) FioN .-uuvanm._ aq ¥} Apease ue 2dis> pjnom efjod xe Bty Yo Aaadoid sy Jo w50
privos 19y ewaiw ay) u) Bujay | ! aty] ‘wIUIP|E31 T} O} EI0ALIE Jweq piacad o3 Louotu yYFnoad

3q 03 Usddey olm aldoad sy
)0 UibQEI B T 3Ty bingi e |
Luop)
~210)831 13411 23 axH 132fosd
® uo Lauow Buppuads Japjsuod
UIA2 U|E{I|J}O 2)v)8 LiT) Moy
‘BOPENY JULIND 3U) UAID
‘papmoudlanc 3¢ SRR
-Rf JUALING 3Y) ple euospd Mau
pling 0} £3uow y¥noua Iamy
LUSIOP )W Iy EnEIaq KJw
no 13] Bupag 2a ¢euiuns)
‘Fuipuny Jo yoe} tof Avaw
pausny Jugag ase 2awd (EaIpaL
Jo pasu 3viadeap ug Isoyl
*paau Aayy
uapuze petrplagput 3 123 553
Yonus ‘desand e yce of 2JUTYD
® 127 Luom Ajqeqoid £ayy yee;
Woscewly YIus U] SpIy Avs of
3q Jhm 333y, slye-Ae] 1ayIwd)
sajseew Fulowp 1w gjooyas
*euN0a ay) pus gHYH
‘wojjeanps roj fugpuny yna pnf
JEY) JHawu AT 218 Swee
Y} 9] Y} "s3qirway -juawr

u1dpol 3w)u Ay sIAE] JeyT

T 3y Jo areye
,Ua{) Y; J00) O} WS I[UN
uo UNed L uop o 3 Jo Luw
fujfed ynoqe Lddey oe ) udie
A3y *saspid yaBpnq jo aum s
U HINMI Moy INE § UIe I
1=y ;o jied Aed Aew Juatsuss
-A08 [esapa) AYL "Uoi{iw CaIs
punare papwuwines 5 3raforg von
-R10)8IY IIALY IFWTLIESLY )

x_v.!._ E]

ases o) Apcqeurt pus deo U 01 3 19 dpeaye 0 Lumod L

"sqof Jo FpAP

| -URY \ pire sse|jop e U1 Yieq Aunos sy mgu._u_..e‘ ywyd

) 1amod s jo svo) epuaiod YL 'unpld pooy S8a4-aay ) 1M
§ a1 pinom yued 13mod uopEsaua-01 Uoymu g¢ pacoded »

16 gy emays oste dew Pofosd togrsojear paeodoad 241,
"Aumog) 33q0upeai () Jo STOS X¥} WY 10 KINTOP J0 CUOIIRY

23 pMoa suLtey pu S0y (WP JO KSO| DI §¥ M 78
" y3fousd engy Aq papooy 3q PO |ey 3108 Jo SpLesnoL L

“Quneg 3qoip

—..Q.ou__o U0 10a]j3 Bupm@eisp o 3A%] PINos J2ATY StuneeTy 3y
] UONEIOIEII PMUILILIOIAUS 1) Jo) eeodord Juaimd sy

JOHIS|A JuImafivuugy] 19)8A WPLIOLS YINOG
!,y pus

g} 03 333397 UM vy

]
[
i
n s133ujfug jo sdio) durry "5
1
L

W v e g e e A e e S e

Y Jo 234d A *Apuaun) -dn
Rujod wdaay Fw) 23)1d ay) puw
w2234 10) 1320sd epp ynoge Fu)
-yrey uaaq asfagy (1602 ) €1 12
‘Preu0d op waqod 1IYJoUyY «
+a3epd oy oywy A
“NIUIAS [ WIIeLS PINY) ¥ puw
waysdeods Juaiina ayy Kone
-ap (M FuuRyd 3y Uy BuHpd
‘PIAOAD BEY WA LF0I3 I3 IOUN
aawd )| uj "suod ¢ 1aap Ay
Jo uopuzilFueyYd 24} o) foud
P191X32 py) 1s3)ednoda ayg
‘swm }) Aua 3y) 2q Juom 0 INg
‘duteme oju) yauq sIvak gz Jof
AIp u2ag sey yell pue] wang rex

aunajes eML pue vaxs(q eupiey g
Lrejudawnuo))

A3yl ‘smoqxo pje 3y) ojuj ¥
1a1wma #Y) @310) 0] L1y pue |
“uniya Y Ut Y e Aoyl 's2y
‘a0

2q 1,uea ) "Fupys svo 10y .
eyl Yl

ethajqold maj @ 23w 34y
s ) Awa 3y) yreq i nd
WEA S)ERUANUCIEALS Y] P
juswuidaod 3y) 'mou puy
‘Uywpdpooy Iy} 30 gEM Jet

u) sawoy Jpng Fawy Luepy wi
Iyr apuf paacw Iawy du
srol "paRueya sey 13813 1
-wissy 2y §o Ejueg g
walw ) al) Jel) SINtG
eHIURI POoy Ju A

Ay Uy jauueys Jujunnl-jee
opn s2ap Fujpupa ‘Azeg v pau:
exa3npBug jo sdro;y Lur
ayy "ofw ssuak aay-Ayitamy
‘UIE -

W T3 pood v M [raresas

- AJUnod ULIeY PoA UOIR.I0)SI JIATY

8-53



James L. Clark, scv
P. 0. Box 835
Windemere, FI 14786

Oclober 8, 1991 -

U.S. Amny Corps of Bngineers
Jacksonvitle District '
South Atlantic Division

P.O. Box 4970

Jacksonville, Florida  32232.0049

Attn:  Colonel Ferrence C. Salt

RE:  Response 1o Peasibility and EIS Statement
Kissimmee River Environmental Restoration

Dear Colonel Selt:

My letter is in response to your request for comments on the above project together
with my recommendation concerning alternatives lo the Recommended Plan.

This combined report wes onc of the more concise and best documented reports that has
emanated from your agency and all who worked on the report have my compliments for a job
well done.

However, there are some significant issues raised in this report that have not been addressed and

in addition, certain conclusions with which I disagree which need to be brought to your attention, -

1. - The first issuc concerny the statement contained in the study that the Recommended Plan
" will not have any beneficial effect untit the Headwaters Project is implemented. As such,
the total costs for this project must be computed by adding the costs of both projects.
My caltulations arc that the Full Punded Costs.of these projects are:
Recommended Plan 3 683,000,000
Headwaters Project 98,136,750, ( 5% escl fyt/Ayrs. )

Total $ 781,136,750,

Colonel Salt
October 8, 1991
Page Two

2.

486

ar

48

42

419

The study states thal the water quality in the C-38 cana) meets the State of Florida
standards but is being degraded by runoff from agricultural canals south of 5-65 C. As
this project does not specifically address & solution to the agricultural runoff problem and
provide for its climination, the conclusion reached in  Section 9.6.19 * Improvement of
quality of Kissimmee River waters will benefit the cleanup of Lake Okeechobee ” is not

“valid as it relates to this project.

In Table 31 the annual fishing days in e * Without Project Condition" shows a current
level that is already £20% of the pre-channelized condition and, as such, any additional
improvement to be provided by the Recommended Plan is welcome but Should not be
given substantial weight.

In section 9.6.9 Navigation, the study shows that between™ 80 10 85 % of the vessels that
cursently use C-38 require at least a three-foot channel * 50 it in unreasonable to conclude
that “ the impaci to current boating actlvity is nol considered significant” given the fact
that the Recommended Plan would result in four shaltow areas that would impede such
navigation in dry periods.

Taken together with the statccments that there would be no provision in the future for the
clearing of silted over areas, it would xeem that the intent of the Federally Authorized
project in 1902 will be subverted by the present pian and, as such, would require
deactivation of the 1902 project.

As this study comrectly points out, Florida has noi had a significant hurricane in this
region since 1969 and the present flood control system  has not been tested against »
major flood event.

Because of this, the implementation of such an nggressive plan of filling the previously
permitied canals should only be considered after collection of irrefutable engineering data
that will guarantee the protection of the upsiream areas against catastrophic Mooding such
as that which occurred in 1960.

With the Henderson Act, the Stale of Florida has onc of the most effective wetland laws
in the nation and as a result, effectively all of the future growth of the state will be in
upland arcas. The Recommended Plan calls for the removal of over §8,000 acres of
existing uplands and scrub habital that, added to those current areas of upland that have

-emerged as a result of the channefization project that will be inundated by the proposed

project, will produce n substantist reduction in actual and potential upland habitat.

The study treats both the existing end created uplands as having little value in a atate
where the only future development pressure will be on our remaining vplands.



gg-u

Colonel Salt
October 8, 1991
Page Thice

7. The study indicaies that flowage casements arc expecied o cost no marc than 10% of the
50  value of the fec interest of the property. In my opinion this is considerably optimistic.

8. Section 9.6.11 states that * None of the lands to be acquired are considered prime and

51 unique farmlands. 1 suggest that as there would be nearly eight hundred famities
displaced by both portions of the resioration project that they would probably not agrec
with this conclusion.

In semmary, it docs not appear that the two projects referred 1o in the document will, in any
meaningful way, solve any of the significant walcr quality problems of this basin. If we do not
reduce - the vast nuttient loads being introduced into this water way Lake Okeechobee will
continue lo remain in it's cutrophic stale. ’

The improvements in habitat value and cxtent that will be derived from this effort will'sit in stark
contrast to the disastrous conditions that will continue next deor in Lake Okeechobec.

Recyeational boating will be severcly affected by this project and the loss of an otherwise
excellent water navigation system that could support Future commerce will be lost to the public
along with the disruption and displacement of nearly eight hundred llomes and several thousand
men,women and children..

fn this study your organization identificd scveral projects such as the restoration of Paradise Run,
implementation of agricultural poliution lechniques and other measures that would have the effect

of making a significant imprevement on both the Kissimmee Basin's water quality and wildlife .

habitat that might be implemenicd at a fraction of the total costs of the presently proposed

" projects and which would have much less impact on the lives of thousands o[ Ceniral Flondu

citizens.

1 urge your reconsideration of the seccommendation proposed by this report and trust that your
organization will continue 10 search for a restoration program that is more redponsive to the very
urgent problems thal confront us and one that provides much lower cconomic and social impacts.

Yours truly,

(%m'iu T e . R o .

James L. Clark
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Lot 24, RIVER ACRES
19760 N,W, 80th Drive

Okeechobee, Plorida

U, S, Army Corps of B ’

;:mxmgLJ_udnuu_ 3472
acksonville

mz__.—

RE)PROTESTING RESTORATION OF THE KISSIMMEE RIVER EXPERIMENT!

U, S, Army Corpa o '

This letter is written in PROTEST to the Stats and Pederal
Governments, {our electad officals) South Florida Water Management -
District, and U.S. Army Corps of Engineers: wanting to ;g.nd $683
¥Million Dellars on the "RESTORATION OF THE KISS RIVER EXPERI-
MENT*" which has been proven by tests, WILL NOT improve the quality
of the water in Lake Okeschobee,

With water so precious, why is so much money going to be spent
on &n experiment? Who is taking the Blame for all the money that
was spant to make the Kissimmees River arrow Straight? ¥hy can't
someone come up with s REAL SQLUTION? Why can't the American psople.
get a REAL SOLUTION that will gusrantee purification of the water
that runs off into Lake Okeeschobse? Why can’t the issus of the
Kissimmee River such as the straighting, restoration and purification
of the watsr, all been taken care of the first time? Why must the
Tax Payera pay and pay and pay? Why do the working class people
have to suffer? Why do LAND OWNERS have to have thelr rights threat-
ened? Why does the WILDLIPE have to suffer? What is going to happen
when $683 Million Dollars isn’t enough money? What will happen when
in the developed areas, not all of the land §is cleaned up complately
and bacomes part of the fill and it contaminates the water? Why {f
the U.S. Army Corps of Engineers has a 90 foot easement at the base
of my property, does it deem necessary t¢ have the State of Florida
come in and RECLAIM my land, without any cangonsction to me? Why is
it necessary to RECLAIM my property when it lies in the arex of the
OLD KISSIMMEE RIVER? When is dad monies ioing to stop-being spent on
experiments, and be spent in areas it will benefit the American
People? Why must our schools, hospltals, the hungry, the homeless,
the slderly, the unemployed, the sick and the disabled) do without

benefits and our electsd officals decide to spend $683 Million Dollara
on an expariment? Why is it stated that "THIS IS A PREE COUNTRY" when
an individusl, and those like them, do not have any rights if it inter-
feres with what our elected officals declde? Why are our slected offi-
cals having 3o much trouble running this country today? Could it have
anything to do with, so nuch money being wasted in areas that definitely
do not reap any benefits to the American People? Wny will water billa
some day cost the American People as much monthly, as their electric
bills, if our elected officals state that spending $683 Million Dollars
to Reatore the Kissimmes River, will provide water to the residents of
_Plerida? When can the American People, with the help of thelr elected
officals, have a brightsr cutlook for thelr future?

I have addressed this issue with the best of my abllity and have
80 many questions that need some serious anawers, Flease take out a
little time if you don't mind to send me a letter that addrepgses my
questions, And please taks into consideration that Restoring the
Kissimmee River Experiment 18 not a real sclution. -

A copy of this letter 1s being sent to the following elected offi-
cals and offices; U.S, President (George Bush), Governor {Lawton Chiles),
State Senate (Rick Dantzler), Stats House of Repressntatives (Bert Harris
and Irlo Bronscn), SPWMD (Board of Governors-South FPlorida Water Manage-
ment District), U.S. House of Representatives (Tom Lewis}, U,5, Senate
(Bob Grenam and Connie Mack) and U.S, Army Corps of Engineers,

Thank you for your time in this very serious iassus. X

Sincerely Yours,

tei“L, C 3 downer

a-56
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Dear My . Read,

I urge vyou to go forward with the U S Army (orps of

-Engineers” plan Lo vestore the Kissimmee River . Restoring the

Kissimmee River wnuld net only insure the water avality of Lake

okeechobee, it would restore wildlife, fisharies, habitat ., aml

provide recreation in the avea for generations to come. The

Kissimmee River is also the headwaters af the Fverglades and
without jts reslmation, the consequences Lo the Fveralades could

be devastatina. The Kissimmee River must be restared.

Sinceretly,
Canrnen Co.’fJ,Oax’x,
3509 s Cove
Wherdin Harren ,G-Fdf’ D385/
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Near Mr.Peed

1 have been Infarmed with the problem vhich concerna the
Kipsimmee River.Knowing therer only one Fverplades in the world
and the Yinmnimmee River fa the head watere,.This alone should
motavage the povernment to starte remtnration of the Kigsimmee
River.

I am in favor of the reatoration of the Kisatmmee River

Sincerely

Rl Coomafb-
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pr. Arthur BE. Daaxiger ' e
8246 Pozworth Laas
Rolmes Beach, PL 34217-1220

November 4th, 1991

Mr., Russ Reed, Study Mansger
U.S5. Army Corpa of Engineers
ATTN: CESAJ-PD-F, Box 4970

Jucksonville, PL 32232-0019

Dear Mr., Read:

The old cliche in conservetion - "you win the battle once
snd lose it five times sfterwards” - seems to be never
more true than in thé Kissiwee River Restoration project.
Who would have thought after sll the hype and sction by
Governor Chiles on saving the Bverglades, we would be buck
Eighting the wams old battles.

The “Modified Level II Beckfilling Plan” of the Corps ia
the cornerstone of the plan to save the Everglades.
Mithout it, we ere only putting a band-sid on the
Rvergiades problem, If you believe in the velue of the
Bvecglindens at all, thig project must go forward. In
sddition, it will insure the future quality of the water
in Lake Okeochobee.

I urge you to support this plan to restore the Kissimee
River.

Jivy N

N
Dr. Arthur B. b-nmq—"
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Ernest L. De.Giacomo
an3? Fine Tree Drive

Labte Worth, TL Z3456T

October 14, 1971

1.8, Army
Lorps of Engineers
.0, Hor 4970

Jacksonville FILL 1222

Dear RAentlemen:

Flease Help us urgent, help us save our homes.
Fig Government wants to spend $4B8F millton doltars on the
"Restnration of the Kiaximmee River Experiment,"” which has been

proven by tests WILL NOT improve the quality of water in Lake
til- e hnbee.

i.et us spend our tax dollara on schools, hospitals, hungry
children, the elderly and the disabled. :

Our rights of land ownership are being threatenad. The State

of Florida may reclaim our properties with NQ COMPENSATION 1O
ug, .

Everyday we read of the waste of Government money being
spent. There is no need to hurt the people who support this
Government., As a taxpayer and voter 1 respactfully raquest that
this project be abandoned and leave our homes, businesses, farms
and ranches alone.

One of many homes in question is ours (199485 N.W, 80th Dr.,
River Acres, Dkeechobee, Ft. 34%72. Hoping for your support.

Renpectful ly, . ‘
'/z;asr ALY ot et

‘Ernest L. De B{acomo
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R . d  no ! m‘- K 6. [ y community as wall. Now T underatand that. the Army Corps of Engineers ia
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s te b ! . F"”{ A fn o being besieged with letters from a am]l group of Jaocal organizations
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! . aronnd Kissimmea to prevent the rivar from being restored,

fm(‘nx of whird  haie beew el
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The environmentalists sre not molivated by money,
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# * can be schisyved by reatoring the Xisasimmas River, The resotation effscts

improve the water quality of Iake Okeachohes,

The bast part will be the jmproved watland habitat for animal 11fe.

I |M.:&4:'~lﬂ-nd ot 'r-«lMS' d{ P‘A unrng, ‘
LI ‘L . o d Y . & The Kisnimmes River will once again becoms the great wildlife arsa that it was
w (XX Dpare 1 1 an ,
abeet o bean oot IKDU el ‘L—M‘-b\-’ tn the past, Although the apponénts of restoring the Kissimmea River are
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oern  clicdrew of feeing @l Bewer et recreational Fishing after it is restorad, [et's all do the right thing.
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1at. the restaration procesa begin.. 1et's go ahead with all the planning
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aind intentiona we have laid out and sllow the 29,000 acres of former wetlands
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1o restors 70% of the hiatoric 90 mils floodplain,

| : Hf.!.l‘. ¥.

621 Sarabay Drive,
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aov. 2. 1991
U.8. Army Corps of Enginesrs
P.O.Box 4970
JACKBONVILLE, Fl. 32-72-0019%
Attn:RUSS REZD

Doir 8ir:

- We ‘understand that oppouents of The Kissimmes have m unted a

campaign against the Restoration Plan fox the Kissimmes. These are
people who have vested interests in keeping the land for their
private use land that rightfully has been determined to belong to
all of the people snd the wildlite that is ec dependsnt on the
rewatering that will occur. We hope that you will take note that
private landowners in Okesechobse County who have vowed to "do all'
that s in their powsr to fight for 1ife, 1iberty, and the pursult
of happiness on THEIR own land™ are maybs & bit short sighted.
BECAUSE, in fact, this 29,000 scres of former wetlands and the
reuniting of 49,000 acres of tloodplain with the river will restore
the river to only 70% of the original flood plain. This fight by
private interests has baen sllowed to continue far to long and has
cnra-d the citizens of this country to pay for this land by least
twice.

' This plan was devised by the 8, P1, Water Menagement District snd

they have taken great paina over the years of planning to consider
the rights of private interests. Many public hesrings have been
held and many citizens of the state have worked for years (decades)
for the restoration of at least a part of this syatem on which the
EVERGLADES is dependent.

It is anticipated that wading bird population will increase about
aix fold and there are thrse endargered species that will receive

_special benstit, bald oaolp. snall kite, snd the woodstork.

Recreational fishing is o:pict-d to increase four fold.
The cattle industry and sugar interests have come close to and

indeed may have!alrendy destroyed the Glades. Let's proceed uhl!o
we stild hav- a chance to save s bit of what's left.

\Xz‘}‘(('lc(t

Z/D,(/n’/ ,-0 {e. ft/Fb/)
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October 7, 1991
To whom it may concerm

I do not usually vrite letters to Publlc oftlclalg. tha
reason being--1I am pretty sure that they will a!thér not be
read, or If they are, they vill be laughed at and tossed in
file 13. Howvever thie issue is 30 important that as a
registered voter and taxpayer, I am going to. try.

My hugband and 1 never thought toc wuch about retiring
since we vere onty in our 40's, but in 1985 we found a
“jittle plece of haaven® and decided to invest so that ve
would have a place to retire to, vhen the time came. We
purchased a couple of places in Hidden Acree Estates on the
beautirul Kissimmes River,Highlands County, Florida. :

Now as the retirement time fast approaches and we are
making more definite plans, we find out that a1l this could
be destroyed by the South Floridt Water Hanagement Dl,trlct
and the U.S5. Army Corps of Enginesrs.

Today state government has cut funding for oducatlon»
HRS,and schools are facing masaive teacher layoffs. People
in desperate need of medical care, are being turned. away
because of lack of funding. Criminals 4o not face adequate
penalties, due to lack of funding for new priscna. Guess
what? Our *"intelligent* South Florida WNater Management,
District and Us Corpa of Engineers are propoming ve spend
683 willion dollars on restoring the Kissimmee River.How

- ssinine can yocu ba?

Anyway, the purpose of this letter is to make an appeal
to you to do vhatqvaf is in your power to put a stop to this
ridiculous project. Let's use our tax money for more
important things. Please don’t destroy the beautiful land
and wildlife which wé have. It is juat now recuperating
from the aiupldlty of 25 yearm ago when they thought they
could do a better job than God did vhen He made this earth.

Thank you i1f you took the time to read wy letter.
Please think carefully and examine all possibilities befors

continuing with thia project.
-J‘-ﬂ@‘o

Frances Durham

Lots 10 & 131
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october 7,1991
To whom it may concern:

I, as & registered voter and taxpayar, am writing to
you as my elected repreasantative. This is about zn unjuast
and ridiculous issue, the restoration of the Xissimmee
River, by the Scuth Florida Water Hanagement District and
U.S. Axmy Corps of Engineers.

Being a 1ife long rciidiat of Saint Lucie County,
Florfda, I can vell recall vhat a turmoi} was caused when
they straightened the river, soms tvcnty-IIVl‘ycar- ago. At
that time many resldenta of Okeeschobee, Qladea, Highlands,

_Osceola, and Polk Counties vere outraged at what the .

government wvas doing in the name of preserving wildlife,
fishing, and the vetiands. Being some fifty Illll‘IUlY- in
St. Lucie County, I was, like a lot of you ara, unconcerned
because it didn't invelve me parsonally. '

Now this restoration non-sense doss concern me
personally, because 1 have bought into a corporation at
Hidden Acres Estates, Fort Bassinger. Fla., a retirement
retreat. It will virtually destroy my family's dream of
retirement in a few years, by a buy-out of Hidden Acres
Batates. :

At & time vhen money is scarce everyvhere, and cutbacks
are being wade in virtually every government agency,

‘sapecially education and health care, hov can ve, in good

faith., spend thie kind of money, ospaciaily on somathing
like this, that so many voters and taxpayers are against.

I sm asking for, and counting on, your support on this
fssue at this time, as you vere asking, and counting on., wmy
support vhen you Vere elected, and will be asking for ftt
agaiﬁ. tf you want to be elected in the future.

T‘ry‘klng you, an . .
A Dw&«.\_q

Warren E. Durham
Lots 10 =nd’ 31
Hidden Acres Estates
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1268 Gordon Br, #0
Naples, FL 33940-722!
Novembea &, 1991 -

U. S, Army Coaps of Fngineeras
P. 0, Box 4970 .
Jacksonvilte, FL 32232-0019

Attn: Russ Reed
Dear Sér:

We undeastand that opponents of The Kisaimmee have mounted a

campaign against the Resforation Plan fon the Kissimmee. These ane
people who have vested interests in heeping the fand for fheir private
use, Land that axightfully has been deteamined to betong to all of the
people and the wildlife :ﬂa: is s0 dependent on the rewatexing that

will occur, We hope that you will take note that private landowners in
Okeechobee County whe have vowed to "do all that is in thein powenr fo
fight for tife, tibenty, and the punsuit of happiness on THEIR own fand"
are maybe a bit shoadl sighted; BECAUSE, in fact, this 29,000 acres of
former weflands and the Aeuniting of 49,000 acres of fLoodplain with

the niver will arestore the rivea to only 701 of the original {leod plain.
This fight by private inteaests have been allowed to continue far {o long
and has caused the citizens of this country to pay dor this tand by

. al teast twice,

This plan was devised by the S. FE, Water Hanagemenl District and they

kave taken greatl pains puex the years of planning to consider the righta

of parivale interests. Manz public hearings have been hetd and many citi-
zens of the astate have worked fox years [decades in fact) for the restoration
of at feast a paxt of this syatem on which the EVERGLADES (s dependent.

ir is anticipated that wading bind population will incaease aboul six
fotd and there are thaee endangered species that wilf receive apecial
benefit, batd eagle, snail kite, and the woodastork.

Recacational fishing is expected to incaease four fold.

The cattfe indusiry and sugar inteacats have come cfose fo and (ndeed may
have already destroyed the Glades, Lel's proceed while we atif! have a
chance to save a bit of what's tejft. . ’
Ptease go forward with the Modified Lovel Il Backjitling Plan.

Sinceaely,

sﬂ%f e




P, 0, Box 607442
Orlando, FL  32860-7442
Novemher 5, 1991

Mr. Russ Reed, Study Manager

U, S, Army Corps of Engineer

ATTH: CESAJ-PD-T *

Box 4970

Jacksonville, FL  32232-0019

Dear Mr, Reed:

I am a thirty-two-year resident of Florida and think what
has been done to the Kissimmee River s a crime against nature,

The River 1s the headwaters of the Everglades, and there
is only one Everglades in the world,

Restoration will help insure future water quality to Lake
Dkeechobee,

This project would be the premiere wetlands restoration
project in the nation,

I urge you to implement the “Modified Level 11 Backfil1ing
Ptan." The conscientious peopie who .love Florida want the
Kissimmee River restored!

Thank you for your consideration of my letter,
/

Sincerely,
7/£~ﬁr,(_11.i-i\. - /{‘\J

Virqlnia D. Eppinger

o

Aot -571-14

Near My . Rreed,

1 urga you lo 90 forward with the 1.5, Army Corps 0!.
Engineers® plan to restove the Kissimmee River. Rastaring Lhe
Kissimmee River would not only insure the water quality of Lake
Okeschobee, It would restore u}ldlife. fisherias, habitat, and
provide recreation in the area for .ganarations to come. Tha
Kissimmea River is also the headwaters of Lhe Everglades, and
without its restoration., the consequences to the Fverglades rould

be devastating., The Kissimmees River must be restored,

Sincerely,

Ll

Fos) Pl Tliven Fonsl
Ao e fHrven K. 3356
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Mecswmtime 6, P

M, Hums Aeeo. Gtuov Maviaomre
U B ARMY (LIRER DE FNIiNe RS
ATTNILEGAJ -FL-F

Boo 497w

Jm:lqm:-nv; 1im. T 1 SEEES OOt

Uner Mr. lineos

The Ceroa of Engivesca’ tian for rvestorivio the HKissimmes Rjver
based cv the HFWM histrict'n Level |1 Bacufaidirn I'lan. we thard,
ain the rmay to oo Mt oty will thounanta of acren of wetland be
reastcoren for walolife, but ainc, this river, being tHe headwaters
for the Evarniades wiil, over the yeark, awln nrwesrve fubure
water guality for the peacole v scuth Floriona. fit thyw prant,
thw cusitty of waler fir Ruman rormuipk ren 1w ket ak dmportant
as preswervation of wildiife habitat. :

Restoring the ‘EVtV‘q lades neaduatmre thrcegh this Kiasimare River
Restoraticrn Froject will srhavce the qualiby o aguatic weloly fe
and provide vacreabtionml benefite, an well,

If thiw proisct s conpinted, it wili be & prrmiers wet iand
restorelion project which cowld very welt be a key Facior n
vé#storirg other wetlarnds vaatiovwioe,

WE, THE BrORlLE UGF FLORIDO, WANT THE KIRRIMMEE RTVER REATOAEDY +!

Flesne act faverable to our vequent.

Bincerely

. Chartes W, Farvvosnue arcad

Fla A'.q‘,‘"}((? Aan t‘a)

avy M. Fairbaniue

‘3A3@9 Dorchester bbreet. (anpa, Florids  33GU1-F757F

17 Fairglen Drive
Titusvilie, FL 32796
November 11, 1991

Mr. Rugs Raed, Study Manager
U.S. Army Corps. of Engineers

Box 4970
Jackaonville, FL 32232-0019

Attn: CESAJ-PD-F

Dear Mr. Reed:

We want you to know ve belleve that the Kiasimmee River
should be restored. Aa it stands now, the water races down
to the sea carrylng sediment off to the ocean vhen it shoutd
and could be left on our land. The wildlife, both animale
and birds, also plant life., will survive and flourieh where
water meanders through wetlande rather than racing thru a

stralght sluce.

Please do as much as you are able for getting the
Kisstmmee River back to its original form.

Sincerely,

B Dspuarn .
e S T e o
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LANDON C. FORTNER,JR.
401 5. W. 12 STREET .
OKEECHOBEE , FL. 34974 d

October 18, 1991

U, 5. Army

Corpa of Englneers

P. O. Box 4970
Jacksonville, F1. 32232

RE: Restoration of Kissimmee River
Dear Sir:
Ha the people of Okeechobee, Florida need your help immediately.

The current proposal for the environmental reatoration of the
Kissimmes River would have a devastating sffect on Okeechobee
County. The thousands of acres that would be flooded by this
eroject along with the loss of residential homes and farms would
take milllons of dollars off the tax rolls of Okeechobee County.

A proposal to spend %683 pmillion and more for the rlver
restoration, at a time when funding for needed services has been
cut .shows the lack of good judgement.

GOD created this earth and ﬁan continues to mess it up and waste
a lot of money while dolng It.

We atrongly urge you and your staff to put’ a stop to thia
senaesless waste of tax pavers money. No amount of money could be
spent that would corract the problems that have been caused along

the Kissimmes River. please leave it alone.

THE RESTORATION OF TﬁE KISSIMMEE RIVER WILL NOT THPROVE THE
QUALITY OF WATER IN, THE RIVER OR IN LAKE OKEECHOBEE, THEREFORE
DON'T WASTE THE MONEY .

Thank you for your help in this matter.

Yours Truly®

Landon C. Fortner, Jr.

m.v\u@x\u‘u‘&\%\m ;
Tt e e

Box Wanoe" oM, CRRRI-P0-F
\fbtlfamnﬂl..‘ Slsaida33232-0019

bm\fw\.‘)\_uﬁ\l ' :
Wt b omlin ot otmafubia o P wedd,
b Tt Wadmerne. R o T Sunhoodite
VAT T L vl |
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Hidden Acres Fstates

Debrs 8. Pruth

964 C.R.$721

Hiddén Rores #174
Lorida, Florida 33857
813-467-6547

October 6, 1991

To Whom it May Concern;

It was a very bilg shock to read in the paper that we live in

part of the flood plain tor the Kissimmee -River Restoration .

Project. .

-, . 1 live in prﬁbahly the most beautiful place on this earth,
37 s144e

n Acres Estates. We have no intention of being bought out,

He live in a so0lid oak hammook with oak trees that are hundreds of

yours old. Out my back deor I have a cak tree that is more then 3
fest across, 1 picked my 1ot for the magnificent oak trees. There
1% no way that this was ever under water or flooded. Oak trees

“don't live in water. .

KL

' There is moxre wildlife then yYou could ever imagine until you
1ive hers year round. We have several families of Red Shouldered
Havks snd have one pair that has raised their young in the top of
an oak tree less than 100' from my house for the past 3 years. We
have rad foxes, 2 families of grey foxes that raise their young in

out. back yards, turkeys, wild hogs, owls, ssveral families of

pileate ‘wood peckers, PFlorids panthers, boboats, ecivic catse,
raccoons, armadillos, deer, all other varieties of both uater and
land birds, gophers, turtles, and more wsquirrels than you can
gount. ' There are plenty of alligators too{i! There is no other
place that you can 50 that i3 this populated and live among all the
wildljife that is not in captivity ms we do. I know that I have
missed spme. There is not a week that goes by that you don't see
all the wildlife that I have mentioned. .-

The river is finally recovering from the damagms that was dohe

when the Corp of Pnoineers channeled it to start with. It has-

built a new echo aystem and is doing just fine. You want to come
slong and destroy it again.... by spending millions of dollars of
tax payers money, to say that you are saving the environment, when
all your doing is destroying wildlife, the river, the communities,
and ‘the people. You have cut funding for education and health.
the only state funded tubarculosis hospital hss been shut down for
lagk of funds. Hi)iion of dollars have been raised by the Florida
lottery and {t was said that the money was going to .improve
education and build ascheols for the people and the teychers have
been cut and the tunding. So how is that benefitting the people?

Page 2

The people that ait in the position to make the decisions on
this project don't even know where Hidden Rores is and have not
been out to apend any time on the river. It seems that most of the
intormation that you have received comes from individuals who have
spent very little time on the river. We fesl that more than likely
these people have studied maps and perhaps flown over the arep in
planes to secure the information they have. These psople need to.
come live on the river and spend their days here to really know how
things are. I think the river should stay the way it is...and the
government should use the pecple’'s money for education, health and
welfare of the pecple. Come and spend time on the river and you
will see things in a different light. .

Sincerely,

QubiaS Justh

Debra 8. Pruth
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A. 4. Gagua, Addociales

ENGINEERS
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2987 Knowiesa Nlvd,, Kiasimmee, FL 34741
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blatrict Engineer, Atin. CEHAJ-FPD-PF

Jacksonville District Oct. 20, 191

H.85., ARMY CORP3 OF ENGINEERZ

F.P, Box 4970

Jackaonville, PI. 32232-0019

Dear Sira, : 53

1 had the pleasure sf attending your pubifc -meeting 7ct. 2, 1991, on the
proposed KIGSIMMEFR RIVER RESTORATIVN. And now I am glad to take advantage
of the opportunity afforded me to offer a atatement on the matter. First
let me state that for a number of reasons that eeem &ery yalld. I consider
thio proposal not only an egreglous waste of 3axpayer money, especially at
thlg critical time. but aleso entailing serious disadvantages, quite in con-
trary to-the rooy plcture offered by proponents. To be mpecific:-

£08¢3 The latest officisl figure is $422,000,000, to come partly from Florida
and partly from the U.S. treasury. However, becauge the work is actually to
be stretched out over fifteen years or go, you have suggeeted a more realia-
tie rlguré of $683,000,000. From what T heard at the meeting, Neadwaters
Revitalization ie actiually apt to run considerably more than allowed for
because of fiooding shore fronts, etc. of lake Hatchineha homes; and other.
cost overruns are not unheard of ln projects of this complexity and many
unprecedented aspects. This 18 to result in "28,000 acrea of continuous in-
undated floodplain®, which figures out to $24,390 per acre, although in truth
nome of the és 000 acres i{m aiready under water. Aut in th? ftate of Florida
we now have a desparately underfunded program, "PRESERVATION 2000" desgigned
to buy up habitat and wetlands before the devetopers can get their handa on
them and destroy them. Typically such lands are sald to cost around $1000 per
acre: thus If Cfunds Intended for decanalization were used instead to save

tuge 2 ot 3
AP Gagne to Dlatrlct Engineer 3Sub Kisaimmee Dechannelization

el with nutrients and helping to cause rapid eutrophication of ilake "kee-
chobee. A call went up to fix thia, endorsed by three ‘governors and otheras,
But over the two decades eince, while the matter was being astudied, the upper
basin polluters largely atopped polluting, and now the official atudies show
that poliution now comes primarily from farme and ranches along the lower
reaches of the canal and around the lake, Perhape iand along the canal should
still be bought up, or reclaimed from those occupying 1t in whatever rashion.
but this 18 vastly different from filling in the canal.

The eecond reason f