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SYLLABUS

The comprehensive Central and Southern Florida (C&SF) Flood Control Project
was authorized by the Flood Control Act of 1948 and modified by subsequent acts, as
a plan of improvement for flood control, drainage, and other purposes. The
Kissimmee River Basin flood control works was authorized as an addition to the C&SF
Project by the Flood Control Act of 1954.

In the 1992 Water Resources Development Act (WRDA), Congress jointly

‘authorized the ecosystem restoration of the Kissimmee River and the Kissimmee

River Headwaters Revitalization Project. Modifications in the Kissimmee Upper Basin
were deemed necessary for the successful restoration of the Lower Basin ecosystem.
The 1992 WRDA also stipulates that construction of Kissimmee River Headwaters
Revitalization Project will be based on the recommendations provided in the Project
Modification Report contained herein. The cost-sharing requirements applicable to
this project were established as 50 percent Federal and 50 percent non-Federal. On
March 22, 1994, a Project Cooperation Agreement was executed between the
Department of the Army and the South Florida Water Management District
(SFWMD), which combined the two authorized construction segments into one
project, the Kissimmee River, Florida Project.

This Project Modification Report (PMR) provides formulation and assessment
for completing the authorized project purposes within the Kissimmee River Upper
Basin. These purposes include providing necessary flows for the restoration of the
Kissimmee River ecosystemm and maintenance of the existing level of flood control
within the Kissimmee River Basin. An objective of the study was established to, (a)
develop a plan which provides the necessary storage and regulation schedule
modifications to approximate historical flow characteristics to achieve or exceed the
benefits ascribed to Kissimmee River Restoration, and (b) increase the quantity and
quality of the wetland habitat in the Upper Basin lake littoral zones to benefit fish
and wildlife.



| |

An arrjpy of alternative plans have been formulated |and evaluated in
coordination \:Tith our study partners, the South Florida Water Management District.
The plans have undergone extensive coordination with representatives of the U. S.
Fish and Wildlife Service and the Florida (rame and Freshwater Fish Commission in

the determination of measures which will satisfy the project objectives.
| .

The recommended plan consists of both structural and non-structural
modifications to the existing project works within the Upper Kiss ee River Basin.
Non-structural components consist of the modification of the existing Lake Kissimmee
regulation schedule in order to restore the Kissimmee River and to expand the Upper
Kissimmee Basin lake littoral zones. Acquisition of approximately 20,800 acres of land
bordering the affected lakes, Lake Hatchineha, Lake Kissimmee, Lake Cypress, and
Lake Tiger is required to provide the necessary storage requirem#ents for Kissimmee
River restoration and expansion of the Upper Basin wetlands. Structural flood control
measures were necessary to maintain the existing level of flood protection. Because
d tailwater flood stages at S-65 resulting from the modified regulation
schedule, the flood control canals connecting Lake Kissimmee to Lake Hatchineha (C-
37), and Lake Hatchineha to Lake Cypress (C-36) will have to be enlarged to flatten
the flood profile through the upper ]ﬂakes and prevent fcessive flooding.

Modifications to the existing Lake Kissimmee water control structure is required to
reduce higher flood ‘btages in Lake Kissimmee and to provide higher discharge
capacity. ‘ | ‘

The recommended plan is expected to at least achieve and probably exceed the
environmental benefits assigned to the immee River Restoration Project which
were documented in House Document 102-286, March 17, 1992. the Upper Basin,
the modified Lake Kissimmee regulation schedule will provide both greater, and more
natural fluctuations of water levels in the lakes expanding the existing peripheral

marsh habitats. I?MUSFWS has predicted that the implementation of the
i

recommended lake regulation schedule would increase the amount of littoral wetlands
by 7,236 acres in es Kissimmee, Hatchineha, Cypress, |
recommended plan will provide adequate operational flexibility to incorporate
management strategies that will allow the project to meet or ex

unforseen needs of the Kissimmee River Jpper and Lower Basin|

| |
The est mated‘total cost of the recommended plan is $78,356,300; average
annual costs are estimated to be $6,170,80¢D (January 1996 price levels).

in the overall public interest, including engineering feasibility, economic, social, and
environmental effects, The recommended ) lan described in this veport provides the
best solution t+> the water resources needs within the Kissimmee¢ River Upper and
Lower Basins at this time. The two construction components, Upper and Lower
Basin, were formulated as dependent featuqes of the Kissimmee River Project. If, for
any reason, the Lower Basin project should not be constructed, the Headwaters
Raevitalizationb%roject 'will not be initiated as a stand alone project.

| \ ‘
Consideration l‘l]Las been given to all :%iﬁcant aspects of the recommended plan
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SECTION 1
INTRODUCTION

The Kissimmee River Basin (Figure 1-1) is located in central Florida and
is comprised of the Upper and Lower Basins. While the Kissimmee River
Valley makes up the Lower Basin, the Upper Basin, which is the focus of this
report, forms the headwaters of the Kissimmee River and is comprised of the
Kissimmee Chain of Lakes, (PLATE 1-1, Study Area Map).

In the 1960s, the Kissimmee River was channelized and water control
structures were constructed within the Upper and Lower Kissimmee Basins as
part of the comprehensive Central and Southern Florida (C&SF) Flood Control
Project (Figure 1-2). Even as channelization was being completed in 1971, a
movement was underway to restore the Kissimmee River and regain lost
environmental values.

In the 1992 Water Resources Development Act, Congress authorized
construction of the project to restore the ecosystem of the Kissimmee River
including the Kissimmee River Headwaters Revitalization Project.
Authorization of the Headwaters Revitalization component was justified based
on it being a prerequisite for successful restoration of the Lower Basin
ecosystem. This Project Modification Report has been prepared to document
the conclusions of the Headwaters Revitalization Study.

The Kissimmee River Headwaters Revitalization Project was addressed
programmatically in the Final Integrated Feasibility Report and Environmental
Impact Statement (EIS) on Environmental Restoration, Kissimmee River,
Florida, and was filed with the U.S. Environmental Protection Agency (EPA)
January 17, 1992. The present document supplements the programmatic
report-EIS under the concept of "tiering" (paragraph 1.4). Certain information
presented in the former document is only summarized in this document, which
concentrated on issues specific to the Headwaters Revitalization. The former
report-EIS is available from the U.S. Army Corps of Engineers (Corps) at the
address listed on the cover sheet of this document.
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This séction djpscribes the study’s Juthority, partners, puxlpose, and
scope, dis s compliance with the National Environmental Policy Act, and
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provides a ‘ rief overview of the Upper Basin of the Kissimmee River.

J \
major constraint of project design and implementation was th
maintain the same level of flood protection as provided by
control probect Another design constraint was to maintain exi
conditions.| | !
\
The scope of the analyses and studles summarized in this report were of
the level requlred to: | |

 requirement to
je current flood
ting navigation

‘ ]

1) desxgn the physical features of the project, based on established
environmental, flood control and navigstion criteria, and devele the most cost
effective and functional combination of these features from the alternative
plans studied; | \‘

i |

(2) coordinate the project demgn with other mvolvel:i governmental

agencies ahd local interests; ‘
|

3 ﬁmdert e, where necessary, the updating or modification of

environm%ntal d: j entation and economic and social impact evaluations;

4) provide the basis for a firm, current estimate of project cost;
|
&) ﬁroﬁde 1 the basis for any required non-Federal cooperation and
acquisition of easements and lands, and for negotiation of relocation
agreemenxis, | |

| \ '
(6) establish pperating and maintenance requirements anfl determine that

the project will nﬁeet such requirements; ‘

¢)) fdclhtate\the orderly scheduhng and programming of{ funds for design
and constructlon bf the project. ‘

Consxbtent whth the above-cited authorities, the Corps and the State of
Florida, with the USFWS as a cooperating agency, have studied alternative
modifications to the regulation schedule and water control structures of lakes
in the Upper Kissimmee River Basin. The study has been conducted in
accordance with icurrent Federal water resources planning procedures and
guidelines, with /assistance and support from numerous State and Federal
agencies and other interests.

!
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1.4 STUDY AREA

The Kissimmee River Basin, as shown in Figure 1, is the largest watershed
providing surface water to Lake Okeechobee, the second largest freshwater lake
in the United States. The entire Kissimmee River Basin comprises 3,013
square miles. The Lake Istokpoga area (622 sq. miles), Lower Kissimmee River
Basin (768 sq. miles), and the Upper Kissimmee Basin (1633 sq. miles) make
up the principle divisions in the watershed. The Upper Basin, also referred to
as the "Headwaters" in this report, is comprised of numerous lakes regulated
by a system of canals and water control structures managed by the SFWMD.
The Upper Basin, which is located in Orange, Polk, and Osceola Counties, is
bounded to the south by State Road 60. It is here where the basin’s largest
lake, Lake Kissimmee, discharges into the channelized Kissimmee River. At
this point, the Kissimmee River becomes a canal feature of the basin’s flood
control project referred to as Canal 38 or C-38. The Lower Basin includes the
tributary watersheds of the channelized Kissimmee River between the outlet
of Lake Kissimmee and Lake Okeechobee.

The Upper Basin includes the "Kissimmee Chain of Lakes” (Plate 1-1). The
Kissimmee Chain of Lakes consists of Lakes Tohopekaliga, East T'ohopekaliga,
Hart, Mary Jane, Myrtle, Preston, Alligator, and Gentry in the upper region.
The lower portion of the chain includes Lakes Cypress, Hatchineha, Kissimmee,
Pierce, Marion, Rosalie, Weohyakapka, Tiger, Jackson, and Marian. These
lakes range in size from a few acres to 55.5 square miles. Studies for this
report were primarily focused on those lakes affected by the proposed project
modification, namely Lakes Kissimmee, Hatchineha, and Cypress and the
tributary lakes - Lakes Rosalie, Tiger, and Jackson.

The Upper Basin is the more heavily populated and intensively developed
part of the watershed. Principal municipalities within the Upper Basin 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.

1.5 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 NEPA
contains action-forcing provisions to make sure that Federal agencies act
according to the letter and spirit of the Act. The Act includes a provision for
preparation of a detailed statement, now called an Environmental Impact
Statement (EIS), on the effects of a proposed major Federal action that will
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significantly affect the human environment. The Federal regulations for
implementing the procedural provisions of NEPA were published by the Council
on Environmental Quality (CEQ) in the Code of Federal Regulations (CFR) as
40CFR P;; 1508 (43 Federal Rsb'ster 55978-566007, November 29, 1978).

This report 'documents the Corps’ study of measures for optimizing
environmental enhancements in the Upper Kissimmee Basin while
reestablishing adequate flow to achieve restoration of the Lower Kissimmee
Basin. It employs two concepts established in the Council on Environmental
Quality’s regulations implementing National Environmental Policy Act
procedures: (1) integration and (2) tiering.

|

Integration js based on the CEQ provision 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’
regulatio it an EIS (envu'omhental document”) to either a self-
standing ocum nt combined with and bound within a feasibility report
("agency ent"), or an integration of NEPA-required di ions in the text
of the report. In view of the environmental nature of this study, and to
consolidate documentation into one consistent report, the Corps elected to

integrate ns that could have appeared as an EIS with/the Section 1135
Report in this integrated report that include CEQ-required
discussio

readers such material. |

ked with an asterisk in the Table of Contents to assist
in identifyi |
ing 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).... jering is appropriate when the sequence of statements or
analyses is...from an environmental iz}pact statement on a specific action at an
early stage (such as need and site selection) to a supplement (which is preferred)
or a subsequent statement or analysis at a later stage....Tiering in such cases is
appropriate when it helps the lead agency to focus on the iss 1
for decision and Exhclude from consideration issues already

ripe” (40 CFR 150828 and 1502.20). Tiering was applied
Federal ctlons or the environmental restoration of the

to the study of
immee River
e integrated report-EIS on restoration of the Kissimmee
the ea}ly stage statement, hnd this integrated report-EIS on Upper

20
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1.6 PRIOR STUDIES AND REPORTS

Large amounts of data have been gathered and analyzed in conjunction

with studies of the Kissimmee River Basin. The studies deal with a wide range
of subjects including environmental concerns, economics, water quality,
recreation, hydrology, and sources of water pollution. A few selected studies
are listed and briefly described in the following sections.

"Part II, Supplement 5, General Design Memorandum, Kissimmee
River Basin, 1958 - Central and Southern Florida Project for Flood
Control and Other Purposes” - This report presented the results of
hydrologic and hydraulic investigations for development of the plan of
improvement for the Kissimmee River Basin. It presented the hydraulic
criteria and supporting recommendationsrelative to the construction of the
Kissimmee flood control works.

The Fish and Wildlife Service, as part of the FY-79 Coordination
agreement with the Corps, prepared a reconnaissance report on the fish
and wildlife resources in the Kissimmee area. The report was completed
in August 1979.

"Central and Southern Florida, Kissimmee River, Florida - Final
Feasibility Report and Environmental Impact Statement"’, 1985 -
This Corps’ report evaluated the feasibility of modifying the existing flood
control system in the Kissimmee River Basin. Numerous alternatives were
considered to address the primary objectives of improving water quality,
enhancing fish and wildlife resources, maintaining the flood damage
prevention capabilities, providing water supply, and increasing recreational
opportunities in the basin. Based on the limits of existing water resource
authority, the report determined that there was no justification for Federal
participation in the modifications of the Kissimmee River portion of the
C&SF project.

'Kissimmee River Restoration - Alternative Plan Evaluation &
Preliminary Design Report" - This study was developed by the
SFWMD and published in June 1990. This study adopted a broader, single
goal - to restore the ecological integrity of the Kissimmee River. Whereas
the previous Corps’ feasibility study 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. Flood control and navigation were to be maintained,
while water quality and water supply should not be adversely affected.
SFWMD concluded that the Level II Backfilling Plan was the best

1-9



report also concluded that some alteration of the Upper Lakes regulation

approaLh to restore the integrity o$ the Kissimmee River ecosystem. The
schedule mus%ebe implemented for/restoration of the Kmimmee River to
be successful. |

* 'Feasibility Report and Envhronmental Impact Statement -
Environme Restoration of 'the Kissimmee River, FL, 1992" -
The Congressional authority for me Corps’ second feasibi ty study of the
issimmee River directed that the study be based on implementing the

S ’s Level II Backfilling Plan. With the tiering cong

by CEQ, this programmatic document addressed restoration of both the

S ) "Level II Backfilling Plan." The study focused on the Lower

Lower Basin, through the South
Basin alternatives and presented recommendations ready for decision in

1992. Four Lower Basin restoration alternatives previo
the S ere evaluated by the Corps. The Level II Backfilling Plan
recommended by SFWMD was selected for further |evaluation and

restoration of|the ecological integrity of the Lower
The recommended plan called for a more natural physi  environment in
the lg}:ler is ee River by belﬁllmg 29 miles of C-38 and excavating
11.6 miles of new river channel. would restore about 50 square miles
of river floodplain ecosystem.

develo mentﬂ A modified Level Il‘Backfilhng Plan was

1.7 EXISTING PI‘*OJECT AUTHORIZATIONS

Kissimmee River, Florida, Na‘ﬁgatlon Project - In 11902, Congress
authorized the Corps to construct a navigation project on the
The project consisted of a channel with a required depth of three feet at
normal stages and a width of 30 feet. It extended about 109 miles from the
town of Kissimmee down the Kissimmee River to Fort Basinger, and includes
a side channel algng the Istokpoka Canal to Lake Istokpoka.

Kissimmee River Basin, Central and Southern Florida Project for
Flood Control and Other Purposes - The Kissimmee in Project is a
segment of the authorized C&SF project for flood control and other purposes.
The Kissimmee River Basin flood control works were authorized by the Rivers
and Harbors Act of 1954, (Public Law 780, 83rd Congress) as presented in
House Document No. 643, Eightieth gress. Figure 1de the components
of the authorized project. The Kissimmee River and Lake Istokpoga Basins
portion of the project have several purposes, as specified below:

1410
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t. a. Flood Control - Protection of lands adjacent to the lakes and along the
Kissimmee River from frequent and prolonged flooding.

b. Water Supply - Provision of water supply for agricultural uses within
the Kissimmee River and the Kissimmee lakes.

c. Navigation - Provide for navigation on the Kissimmee River and all
lakes in the Upper Kissimmee River Basin. Locks are provided at control
structures on the main watercourse between Lake Tohopekaliga and Lake
Okeechobee.

d. Fish and Wildlife - Maintenance of lake stages at a desirable level for
fish and wildlife purposes and for recreational purposes.

1-11
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SECTION 2
HISTORIC CONDITION

This section provides an historic overview of the Upper Kissimmee River
Basin as well as the Upper Basin’s important relationships with the Lower
Kissimmee River Basin.

2.1 HYDROLOGY

The Kissimmee River Basin is the largest watershed providing surface
water delivery to Lake Okeechobee. The total basin encompasses 3,013 square
miles. The major lakes within the 1,633 square-mile Upper Basin are Lakes
Tohopekaliga and East Tohopekaliga in the upper chain of lakes, and Lakes
Marion, Hatchineha, Pierce, Rosalie, Cypress, Weohyakapka, Tiger, Marian,
Jackson, and Kissimmee in the lower chain of lakes. The Lower Basin includes
the Kissimmee River and tributary watersheds. Plates A-1 and A-2, Appendix
A, show the Upper and Lower Kissimmee Basins in their entirety.

The Upper Kissimmee Basin is characterized by numerous lakes ranging
in size from a few acres to the 565 square-mile Lake Kissimmee. The total
surface area of these lakes at normal water surface elevations was more than
10 percent of the total area in the Upper Basin. The normal stages and
corresponding surface areas of the main lakes affected by this study, as
presented in the 1956 C&SF General Design Memorandum, are provided below.

TABLE 2-1
HISTORIC LAKE STAGES AND SURFACE AREAS

(FT) (SQ MILES)
CYPRESS 52.8 10.5
HATCHINEHA 51.8 18.8
KISSIMMEE 50.8 55.5
TIGER 51.0 48
ROSALIE 53.5 9.1

* Normal stage - stage equaled or exceeded 50 percent of time
based on 1942-1954 record (mean sea level)
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The headwater lakes are thought to have once been the deeper portions
of a vast m. complex. During the wet summer months and periods of heavy
rainfall, natural drainage occurred by the overtopping of the upper lakes and
the overflow of water across the wide shallow marshes into the lower lakes
(Parker et al,, 1955). Historically, drainage and land reclamation programs
which were initiated as early as 1860 had a pronounced effect on land use in
the headwaters lowering water levels and water tables.n Most of the
broadleaf marsh and wet prairie communities that once dominated the
floodplain have been drained for grazingand agriculture purposes, leaving the
headwater lakes occupying only the deepest depressions of a once vast marsh

conditions, the lake stages in the

is ' minee Basm
lapacities were
ins which stored

between the lakes were cyclical in
response to periods of hlgh and low rainfall. Stages in Lake Kissimmee, the
primary source of the Klssmmee River, hi

* shy connections
between the lak During dry perigds, little to no surface hydrologlcal
connections existe between lakes. The low 'periods provided i

used the ﬂo ded w getatlon for spawmdg and foraging.

Flows ough the Upper Kx e Basin originated in the vicinity of
Alligator Lake and ; owed northward t ough the East Chain of Lakes to Lake
Hart, then flowed southward to Lakes East Tohopekaliga, Tohope

Cypress, Hatchineha, and Kissimmee to the Kissimmee River. The natural
meandering connections between the lakes were dredged during the late 1800’s
to early 1900’s for the purposes of drainage and navigation The historic
entrance into Lake Cypress, as well as Lake Kissimmee, was actually towards

the east of the pre nt canal locations.
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Lake Tohopekaliga was connected to Lake Cypress by the Southport Canal
(C-35). e ress, the collector li’se for inflow from the east and west
chains of lakes, normally discharges to Lake Kissimmee by way of Cypress-
Hatchineha Canal (C-36), Lake Hatchineha, and Hatchineha-Kissimmee Canal
(C-37). However, during flood periods considerable overflow fram Cypress Lake
reached Lake immee directly by overland flow through marsh areas
between the two lakes, A drainage canal, known locally as the Short Canal,
was constructed during the 1930’s and 40’s within these areas but was
never completed ‘o connect Lake Cypress to Lake Kissimmee.

Several important lakes in the Upper Kissimmee River Basin are not
included in the main chain of lakes, but are tributaries. Lake Marion Creek is
the main tributary feeding water to Lake Hatchineha, along with flow from
Lake Cypress. es Marion and Pierce are both tributary to Lake Hatchineha
from the west. e Marion has an outlet on its north side by way of Lake
Marion Creek, which flows southeasterly about 8 miles to the northwest corner
of Lake Hatchineha. Reedy Creek, which discharges into Lakes Cypress and
Hatchineha, is the largest tributary, with a drainage area of 207 square miles.
Standing water remained on low-lying lands and the marshy areas of Reedy
Creek Basin most of the year at depths of as much as 3 to 4 feet. Flow from
Lake Pierce enters the southwest side of Lake Hatchineha by way of Catfish
Creek which flows about 7 miles east and northeast from Lake Pierce. In the

area west of Lake Kissimmee, Lakes Weohyakapka, Rosalie, and Tiger form a
secondaryj::hain f lakes which discharge generally north and east to Lake
Kissimmee. Lakes Marian (not to be confused with Marion) and Jackson
discharge into the east side of Lake Kissimmee through Jackson Canal. Lake

Marian is connected to Lake Jackson by a channel less than 2 miles long;
however, during times of high water, overflow from lake Marian bypasses south
of Lake Jackson Tnd flows directly to Lake Kissimmee.

From Lake Kissimmee, the historic Kissimmee River naturally meandered
approximately 103 miles within a one to two mile wide floodplain. The flood
plain was about 56 miles in length and gradually sloped from an elevation of 51
immee to an elevation of 15 feet at Lake Okeechobee. Under

feet at Lake Ki ]
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 wpper 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. s

-
(o]
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2.2 NAVIGATION

With the conclusion of the Third Seminole War, in 1858, small numbers of
settlers began moving into the Kissimmee Basin area. The earliest settlers
were ranchers and farmers, but soon turpentine and timber industries became
the major economic enterprises. As more people moved into the area, wetlands
were drained to open up room for 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.

The reclamation project was spurred by the State’s proposal to raise
revenues by selling swamp and overflowed lands to interested entrepreneurs
willing to drain such wetland areas for agricultural use. In the late-1800’s,
Hamilton Disston, an industrialist from the northeast, began a ditching and
drainage project in central Florida. As part of his plan to convert some four
million acres of wetlands into productive farmland, 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.

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 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.

To aid navigation along the river, in 1902 Congress authorized a Federal
navigation project to create and maintain a 30 feet wide and 3 feet deep
channel from the Town of Kissimmee to Fort Basinger. The length of the
project was about 109 miles, including 9.4 miles in Istokpoga Creek. Figure 2-4
shows the extent of the navigation project. The development of railroads, and
later highway systems, 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.
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2.3 NATURAL ENVIRONMENT
2.3.1 Upper Basin

Florida’s cyclic rainfall pattern historically produced a wide range of water
level fluctuations (Figure 2-2) in all lakes of the Upper Basin. Wildlife,
waterfowl, fish, and aquatic plant populations evolved under this cyclic
hydrological pattern, with periodic extreme water fluctuations playing an
important role in maintaining healthy ecosystems by enhancing and
maintaining habitat diversity. The wide, flat, marshy areas around some of the
lakes and their interconnecting sloughs and channels were nurseries and
feeding grounds for many species of fish, as well as the nesting areas of
numerous wading and water birds.

The historic Kissimmee River Basin harbored a large and diverse wintering
waterfowl population, including ring-necked ducks, American widgeon, northern
pintail, and blue-winged teal. Five lakes (Kissimmee, Tohopekaliga, Cypress,
Istokpoga, and Hatchineha) and the Kissimmee River averaged 1,442,732
waterfowl days per winter from 1949-1957. (Waterfowl days equal the average
observed daily waterfowl multiplied by the number of days in the study period).
Peak waterfowl populations generally occur in January and the highest peak
on record was approximately 40,000 individuals (FGFWFC, 1957). Deer,
turkeys, and squirrels were found in the cypress, gum, and pine forests of the
Upper Basin. Overflows of the lakes during the wet season inundated the large
adjacent marsh areas from three to five months on the average, and as long as
ten months during wet years. 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 these wet prairies attractive feeding sites for resident and
wintering waterfowl.

By incorporating the same assumptions presented by the USFWS in their
1994 Coordination Act Report (CAR), which determined the amount of existing
wetlands, we determined the amount of historic wetlands that should have
existed within the study area. The minimum hydrologic regime for defining
wetlands is generally accepted as continuous saturation for at least 5% of the
growing season. Assuming that the growing season is year-round in the study
area, which equates to 18 days of continuous saturation, the USFWS
determined that the present upper end of the wetlands is approximately
elevation 52.0 feet. Using these same assumptions, 18 days of continuous
saturation, with the historic stage hydrograph (Figure 2-3) for the period 1929
through 1959, the historic boundary of wetlands extended to elevation 54.5
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NGVD. the area between élevatmn 52.0 and 54.

39,000 ad: tlonal acres of wetlands ex@bted between 1929 and 1960 compared
to the p sent Based on the historical stage versus per¢ent exceedance
relationshi 2-5) for the historical period of record,
wetlands as app oximately elevation 48.0 feet. The amount of wetlands that
existed prior to the flood control project was estimated to be 58,000 acres. This
was estimated by
elevations, 16,000

adding the amount of land between the
acres, to the area between 54.5 feet and 52.0, or 39,000 acres.

e environment,
vegetation was
using fish and
deteriorated as
bws from urban

to change Natxv
0 the drier conditions,

2.3.2 Rel tlonshb to Lower Klsslmnﬂbe River

Historic seas#ual flows out of La&e Kissimmee lead to mit;ctuating water
levels within the meandering river, channel, oxbows, natural river
floodplains within the Lower Kissimmee Basin. This enhanced and maintained
habitat diversity, including diverse plant communities within the river valley.
Within the historic floodplain, wildlife, waterfowl, fish, and other biological
components were once part of a river floodplain ecosystem, The river and
floodplain were not discreet and independent ecosystems, and the ebb and flow
of their life was closely interrelated with the level of water levels within their
boundaries. In November, ducks and p(robers, 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 floodplain in February, and the river and the deepest marshes and cypress
swamps near th:Ever in May. In t:Ll%O’s, peak populations of ducks and

wading birds centered in and around Lake Okeechobee, saw the Kissimmee

area as habitat where water and feeding conditions were favorable.

2:10
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The historic floodplain of the Lower Basin contained approximately 44,000
acres of wetlands (USFWS, 1991). Major plant communities found within these
wetlands included maidencane and beakrush wet prairies, broadleaf marsh, and
woody shrub (Pierce et al., 1982). Other plant communities common on the
floodplain, but not distributed extensively, included wetland hardwoods, cypress
stands, oak-cabbage palm hammocks, switchgrass, sawgrass, and floating mats
or tussocks (Pierce et al.,1982). Distribution and maintenance of plant
communities within the floodplain wetlands depended on prolonged inundation
and seasonally fluctuating water levels (Dineen et al., 1974; Toth, 1991).
Besides being a popular feeding site for wintering waterfowl, the floodplain also
provided flooded vegetation to be used by fish and wildlife for spawning and
foraging. The floodplain supported one of the most abundant population of
wading birds in the world. The number of wading birds in the Kissimmee
River floodplain before channelization was estimated about 18,000 birds
(USFWS, 1991).

2.4 STORMS AND FLOODS

Prolonged seasonal rainfall, coupled with limited outlet capacity, resulted
in almost yearly flooding of large areas in the Kissimmee Basin. About 70
percent of the annual rainfall occurs during the rainy season, a five month
period from June to October. During this time, the region is subject to tropical
hurricanes which bring intense rainfall, often aggravating a flood situation
already serious from heavy seasonal rainfall. Annual damages, a result of long-
duration flooding, were relatively high as soaked pasture lands could not be
used for farming or grazing. Substantial damages resulted from flood
conditions, notably those of 1945, 1947, 1948, and 1953. PLATE 2-1 shows the
areas flooded by the 1947 storm. Table 2-2 presents a summary of stage data
and other pertinent information on the major floods of record in the Kissimmee
Basin.

2-11



NOTES: *

Based on volume and durati

Lake ']l‘ohopehd&iga
Cypress Lake 574 56.3
Lake Hatchineha 56.8 56.0
T
Lake Kissimmee 56.7 55.7
Peak Discharge (cfs)
Lake Kissimmee outlet 6,870 8,820
Kiss Riv near Lk Okeechobee 13,000 17,400
ed Actugl Damages ($) 2,300,000 -
imated Freqy 20 7
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SECTION 3
FLOOD CONTROL PROJECT

3.1 FLOOD 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, 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 titled Caloosahatchee
River and Lake Okeechobee Drainage Areas, included numerous levee and
channel] improvements to reduce flood damage primarily throughout the lower
basin.

Settlers attempted to drain portions of the upper basin lakes to create
well drained pasture and agricultural lands, but were unsuccessful. The
drought of 1944-45 and the hurricane of 1947, which caused wide-spread
flooding of some 600,000 acres in the Kissimmee Basin illustrated the lack of
drought and flood protection. Flooding conditions in the Kissimmee River
Basin were the result of runoff accumulation on the flat lands of the basin and
the subsequent rise of lake levels within the Upper Basin, which remained at
high levels because of poor outlet capacity. In addition to flooding from runoff,
hurricane winds over Florida create problems of tide generation on the larger
lakes which added to the local flooding.

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 prepared a comprehensive plan
for the area in 1947. Congress authorized the Corps to undertake construction
of the Central and Southern Florida (C&SF) Project for flood control and other
purposes in 1948. Figure 1-2 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 1§54, ‘ngress speciﬁcall)l');{uthorized the constJﬁction of the

Kissimmee River portion of the C&SF Project, which was subsequently planned
and designed between 1954 and 1960. The purpose of this plan was to relieve
flooding an mls:%e flood damages in ihe Kissimmee Basin. is was to be

accomplish y by flood storage in the Upper Basin s and partially
by prowdm% the capability to rapldly remove flood waters from the basin when
necessary. Channelization of the river was selected as the means for flood
damage red+.lctlon ithin the lower basih primarily because of the plan’s cost
effectiveness. report to Congress clearly stated that complete flood
protection ould c}t be provided, but tﬁat reasonable flood protection would
result from such a plan. The plan of @provement was designed to provide
flood damage prevention for thirty percent of the standard project flood (SPF)
(which equates to somewhere between a five to ten year level of protection
depending on location). For storms greater than the 30 percent SPF, the depth
and duratiﬁ of flooding in the Upper Basin would be reduced by the prOJect
features. The plan of improvement, as described in the 1956

Memorandum, waq designed to provide kche following:

a. Femove\ runoff from a d storm equal to 30 jpercent of the
standard project fldod from the project area between Lake Kissimmee and Lake
Okeechobe ‘ |

b. Provide \\sufﬁcient regulation \\capacity for each of the lakes in the
middle and upper lJ&iesixmnee Basin to limit the rise in lake stage during the
design storm (30 percent S.P.F.) to 2 feet or less.
| |

c Pgtovide cient regulation capacity for Lake Kissimmee to prevent
maximum stages resulting from occurrence of the standard project flood from
exceeding those that could be expected under existing conditions. That capacity

®

would reduce the stage and duration of all floods below the magnitude of the

standard p*oject od.

canal 41A( ake Istokpoga regulation oqrtlet), developed in Part 11, Supplement

|
rovxde pacity in Klssxmmde River for the design discharge from
2 (reference 3b). ﬂlﬁ

mamtam, practlcable, the lakes at desirable elevations, approximating
the present me stages and water levels in the canals ‘# the optimum
elevations. |

rov1de water control for th‘? project area by control structures to

i
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f. Provide for navigation on Kissimmee River and all lakes in the middle
and upper Kissimmee River Basin. Locks would be provided at each control
structure on the main watercourse between East Lake Tohopekaliga and Lake
Okeechobee.

g. Maintain levels in the lakes of middle and upper Kissimmee River
Basin in consideration of the interests of recreation and the preservation of
fishery resources.

Work in the Upper Basin was started in the early 1960’s. The major
lakes of the Upper Basin, which were used for water storage, were connected
by channels. In most cases, these were the same channels excavated by
Hamilton Disston in the 1880’s, but enlarged to varying degrees under the
Congressionally authorized plan. Work within the Lower Basin, which included
channelization of approximately 48 miles of the river and floodplain (C-38) from
Lake Kissimmee to Lake Qkeechobee was initiated in 1962 and completed in
1971. Water control structures were also constructed with small boat locks,
providing continuous navigation along the length of the new canal, but limited
to daylight hours. Combined with Government Cut, a previously channelized
section of the lower Kissimmee River (Figure 1-1), C-38 provided complete
channelization of the river between Lakes Kissimmee and Okeechobee, a
distance of 56 miles.

3.2 UPPER BASIN
3.2.1 Development of Plan

The flood control plan for the upper Kissimmee lakes is a combined
system of flood storage capabilities and outlet discharge capacities. Lakes levels
are prevented from exceeding stages represented by a seasonal plan known as
aregulation schedule which represent the seasonal and monthly limits of water
levels needed to obtain the flood protection designed into the project.

Under natural conditions, the lakes in the Kissimmee River Basin
fluctuated seasonally through a range in stage varying from about 2 to 10 feet.
The existing outlet capacities were limited and the lakes functioned as natural
detention reservoirs which stored large quantities of water during the wet
season and was released during dry periods. With the increased outlet
capacities of the project, the lakes are regulated to prevent much of the
fluctuation that occurred under natural conditions. Table 3-1, shows the
following data for Lakes Cypress, Hatchineha, and Kissimmee: (1) the historical
15 percentile, 50 percentile (median), and 85 percentile stages (based on the
24 years of record prior to institution of regulation), and (2) maximum and
minimum daily stages and differences between the record extremes,

3-3



TABLE 3-1
- Historic Lake Stages

| ormess | o | s |

Y

92 | 9.5 12.4

| 15 Percentile (ftmsl) | 542 53.2 52.6
[ ! ‘ : -
| Median (ft.msl) | 525 51.3 50.4
‘ | o
| 85 Per&nﬁle (®.msl) ‘ 503 49.1 41.7 |
‘ ‘ H
Maximum (% msl) } 572 56.8 56.6
“ Minimum (ft.msl.) | 48.0 473 4.2 |
= |
Difference (ft.) { | i
‘ )

| Seomsesmeme st gy ——— o p————— N ——

The data shows that prior to redplation, Cypress Lake stage was about
one foot higher than Lake Hatchineha stage and two feet higher than Lake
Kissimmee  stage. Despite the large range in extreme stages, the data shows
that 70 percent of the time, under pre-regulation conditions, Cypress and
Hatchineha stages fluctuated within a four foot range while Lake Kissimmee
fluctuated within a five foot range.

Under the Kissimmee flood control project, the lakes ire regulated to
prevent much of the fluctuation that occurred under natural conditions (Table
2-1). The fluctuation of Lake Cypress, Hatchineha, and Kisgimmee was set
within a four foot range. According to the original neral Design
Memorandum plan, Lakes Hatchineha and Cypress were to be regulated
together between 49 to 53 feet NGVD, and independently of Lake Kissimmee
by a structure ($-64) between Lakeé Hatchineha and Kissimmee. Lake
Kissimmee was to be regulated between 48 to 52 feet NGVD.

\ ?
However, in a letter to the Chief of Engineers in 1961, the District
Engineer recommended eliminating Sr64 and regulating Lakes Kissimmee,
Cypress, and Hatchineha between 48.5 to 52.5 feet. It was determined that
Lake Kissimmee could be regulated approximately one half foot higher and
Lakes Cypress and Hatchineha could be regulated one half foot lower than
proposed in the General Design Memdrandum (Part II, Supplement 5). The
flood storage in |Lakes Kissimmee, Hatchineha, and Cypress would not
appreciably change with this modification. This eliminated the need for the
control structure, S-64, at the outlet of Lake Hatchineha. The Chief of
Engineers concurred with the elimination of S-64 from the a\Thorized project

as recommended by the Jacksonville District.
| |

4
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The 15 and 85 percentile stages of all three lakes prior to construction
were used to represent a measure of historical high and low water conditions.
The regulated minimum of 48.5 feet is about 9 inches higher than the historical
low for Lake Kissimmee. For Lake Hatchineha, the regulated maximum and
minimum are about 7 to 8 inches lower than the natural high and low water
level. Although the regulated range of four feet reflects the natural fluctuation
of Lake Cypress, the effects of regulation have shifted the lake stage regime
downward by almost two feet.

3.2.2 Implementation of Upper Basin Features

Construction within the Kissimmee Lakes took place over a 6 year
period from 1964 to 1970. During this period, interim regulation schedules
were adopted upon completion of individual lake outlet works, with the
intention to implement permanent schedules upon completion of all works,
including the Kissimmee River (C-38). Work began with East Lake
Tohopekaliga and proceeded down the west chain of lakes to Lake Kissimmee.
Work on the west chain of lakes through Lake Kissimmee was complete by
1965. Work then proceeded up the east chain of lakes reaching Lake Alligator
by 1967. By 1970, work was completed in the east chain of lakes, from Alligator
to East Lake Tohopekaliga.

Numerous efforts were made to develop permanent regulation schedules
within the Upper Basin lakes, however, a decision could not be reached by the
parties involved in the decision process. Each effort usually ended by
recommending the current interim schedule until the results of additional
studies were made. In 1975, after a comprehensive hydrologic study of the
Kissimmee Basin and two public meetings, the Central and Southern Florida
Flood Control District prepared a report titled, Report to the Governing Board
on Regulatory Levels for Lakes in the Upper Kissimmee Basin. The schedules
put forth in this report were approved by the Corps and implemented in 1976.
In 1981, following more public meetings, the SFWMD recommended revisions
to the regulation schedules, and the changes were implemented in April, 1982.
The revised interim Lake Kissimmee, Hatchineha, and Cypress regulation
schedule was implemented in April 1982. This schedule, which is also the
current operating schedule, is shown in Figure 3-1.

3-S5



3.2.3 Operation #ﬂ Lake Kissimmee Regulation Schedule

Lakes Kissimmee, Hatchineha, | |
structure, 5-65 located at the outlet of Lake Kissimmee, at the head of C-38.
The lakes are ently regulated ‘ \ . .
according to the seasonally varying schedule. The present regulation schedule
for flood protection of the Kissimmee %;r valley uses the storage capacity in
Lakes Kissimmee, Hatchineha, and Cypress above elevatipn 51.0 feet to
temporarily store floodwaters from the upper lakes. The desgign discharge of
11,000 cfs from Lake Kissimmee is restricted to a firm capacity of 3,000 cfs
until flooding recedes along the lower river; usually less than two weeks. When
the river recedes to a point where the Kissimmee River structures can
discharge their design flow at design stages, the discharge from Lake
Kissimmee is increased to 11,000 cfs, For floods less than about 10-year
recurrence frequency, the inflow ‘bydrograph into Lakes Kissimmee,
Hatchineha, and Cypress has already passed the peak and has dropped to below
11,000 cfs before S-65 is opened up the 11,000 cfs maximum discharge.
Therefore, the peak stage in Lake ee would occur at the time
discharge at S-65 is increased to 11 00¢ cfs. Before C-38 was Lbuilt., the outlet
capacity of Lake Kissimmee was impacted by backwater effects from the reach
of Kissimmee River immediately doﬁnstream of the lake. | The maximum
discharge recorded from Lake Kissimmee prior to the project was 8,800 cfs and

dii;ferenti S-65. During floods, the full capacity ‘ uahy becomes
available ising stage in Lake Kisgsimmee at about 51 feet.

s
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3.2.4 Physical Fe&ures

Nme water Eontrol structures and seven canals were constructed in the
Upper B from |Lake Hart to Lake ee as part of the flood control

project. The structures and canals aﬁe shown in Figure 3-? and described
below.

a. s_@j!ggge:f'}(s_m S-57 is 1ocjnted in C-30, connecting Lakes Myrtle
and Mary Jane, ut 6200 feet downstream from Lake Myrtle. S-67 is a
double-barreled corrugated metal pipe culvert, with discharge controlled by

stem operated vertical lift gates. Operation of the gates is manually controlled
or by teleu*etry in accordance with the seasonal operational criteria.

&Fu_gﬁ_&_@j_& S-58 is located in C-32 which connects Lakes
Trout and Joel ut 3200 feet downstream from Trout Lake. S-58 is a double
barreled corrugated metal pipe culvert, with dlscharge controlled by stem

operated vertical lift gates. Operation of the gates is manually icontrolled or by
telemetry in accordance with the seasdnal operational criteri

c. . 8-59 is located in C-31 between East Lake
Tohopekaliga and Lake Tohopekaliga at the outlet of East Lakie Tohopekaliga.
S-59 is a reinforced concrete, gated spillway with discharge controlled by a
vertical lift gate. Operation of the gate is manually controlled or by telemetry
in accordance with seasonal operational criteria.

d. Structure S-60). S-60is locaJﬁedm C-33 between Lakes Alligator and
Gentry about 1,500 feet upstream from State Road and 3,700 feet downstream
from Alligator Lake. S-60 is a reinforced concrete, gated spillway with
dxscharge ntrolled by a stem operated, vertical lift gate. eration of the
gate is manually controlled or by télemetry in accordance with seasonal

|
-61). S-61 is located in C-35 at the sou#h shore (outlet)
iga. S-61 is a reﬂnforced concrete, gated spillway with
discharge controlled by a vertical gate, and a reinforced concrete lock
ith two pairs of sector ga‘ es. Operation of the Lsplllway gate is

2 (5-62). S-62 is located in C-29 at the outllet of Lake Hart
whlch discharges into Lake Ajay. S-62‘T is a reinforced concrete, gated spillway
with discharge controlled by a vertical lift gate. Operation of the gate is
manually (ontrollbd in accordance w1th the seasonal operatloral criteria.

* e
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g. Structure 63 (S-63). S-63 is located in C-34 about 2000 feet
downstream from Lake Gentry. S-63 is a reinforced concrete, gated spillway
with discharge controlled by a stem operated vertical lift gate. Operation of the
gate is manually controlled in accordance with the seasonal operation criteria.

h. Structure 63A (S-63A). S-63A is located in C-34, about 2.25 miles
upstream from Lake Cypress. S-63A is a reinforced concrete, gated spillway
with discharge controlled by two stem operated vertical lift gates. Operation
of the gates is automatically controlled in accordance with the seasonal
operational criteria.

i. Structure 65 (S-65). S-65 is located at the outlet of Lake Kissimmee at
the head of C-38. S-65 is a reinforced concrete, gated spillway with discharge
controlled by three vertical lift gates, and a reinforced concrete lock structure
with two pairs of sector gates.

3.2.5 Lower Basin (Canal 38)

Canal 38 (C-38) was designed between 1954 and 1960 and constructed
between 1962 and 1971. There are six water control structures, S-65, S-65A,
S-65B, S-65C, S-65D, and S-65E, each with tieback levees, that divide the river
into five pools. S-65 is the outlet structure from Lake Kissimmee and uses the
S.R. 60 road embankment as a tieback levee. Pool A is between S-65 and
S-65A; Pool B is between S-65A and S-65B; Pool C is between S-65B and S-65C;
Pool D is between S-65C and S-65D, and Pool E is between S-65D and S-65E.
Structure 65E is located eight miles north of Lake Okeechobee.

The Kissimmee structures are designed to step down the 36-foot drop of the
river in six-foot increments. The canal is designed to pass the outflow from
Lake Kissimmee plus local inflow for a storm equal to 30 percent of the SPF.
The 30 percent SPF discharge capacity at Lake Kissimmee represents a 25
percent increase over historical capacity, thus, providing flood protection to the
Upper Chain of Lakes. In the lower C-38 basin, the design channel is capable
of passing the twin-peaked hydrograph produced by the local inflow and the
delayed peak from the upper basin. Even with higher inflow discharges, the
C-38 project significantly reduced flood stages in the lower valley because of the
reduction in surface friction and hydraulic conveyance provided by the canal.

3-9
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SECTION 4
EXISTING CONDITION/AFFECTED ENVIRONMENT

This section provides an overview of resources that currently exist within
the Upper Kissimmee River Basin. These resources will be assessed according
to the potential for altering the existing condition relative to the recommended
restoration measures.

4.1 GEOLOGY AND SOILS

Soils found throughout the Kissimmee River Basin are sandy with poor
to moderate drainage due to organic hardpans found 1 to 2 feet below the
surface. 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.

The study area also has soils 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 wetlands. 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 organic fraction of these original soils has been rapidly
oxidized by exposure to the air and soils now act as well-drained soils, creating
better drainage during high rainfall but a need for more irrigation during
periods of lesser rainfall. The fresh water swamps, where the groundwater is
15 inches or less beneath the surface, were at one time under water 9 to 12
months of the year. Additional information may be found in the Geotechnical
Investigations section, Appendix C, of this report.
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4.2 HYDROLOGY ‘

The Upper Kissimmee Basin encompasses approximately 1,600 square
miles in Osceola, Polk, Orange Counties and includes 26 lakes, 18 of which are
controlled by str:jtures and canals operated by the S , in accordance
with regulations prescribed by the Secretary of the Army. The gystem of water
control wot} now in place in the Kissimmee Basin conforms ¢losely with the
general plan outlined in the 1948 report to Congress and authorized for
construction in 1954. A description of t?; existing structures is provided in the

Flood Control Project section, Section 5 of this report.

In addition to the flood control structures identified in Section 3, several
locally constructed control structures are located in the Upper Basin. Lake
Rosalie has a steel sheet pile weir, G-103, which partially separates Lake
Rosalie from the canal connecting it with Lake Kissimmee. The natural outlet
of Lake Rosalie, however, is Rosalie Creek, a meandering stream at the south
end of the lake, which discharges into e Tiger. The water levels of Lake
Jackson are also controlled separately from Lake Kissimmee by a control
structure on the LT.ke Jackson canal. The structure was recently completed by
the FG C and SFWMD.

The flood co&:trol plan for the upper Kissimmee lakes is a combined
system of flood sﬁorage capabilities and outlet discharge capacities. Water
levels in between Lakes Hatchineha, Cypress, Kissimmee and its tributary,
Lake Tiger are controlled with a single outflow structure at the south end of
Lake Kissimmee, S5-65. Inflow into these lakes from Lake Tohopokeliga and
Lake Gentry is controlled by structures S-61, S-63 and S-63A., Details of the
S-65 and other structure operational criteria are described in the Water Control
Plan (Appendix B). |

Lake levels are prevented from exceeding stages represented by a
regulation schedule designed to provide the designed level of flood protection
into the project. Lakes Kissimmee, Hatchineha and Cypress are currently
regulated between 48.5 to 52.5 feet NGVD according to a sepsonally varying
operation schedule (Figure 3-1). The sdhedule varies from 52.5 feet during the
driest months to ‘1.0 feet during the wet season. The schedule is lowest in the
wet season to obtain the storage capacity in Lakes Kissimmee, Hatchineha, and
Cypress attlLove el%:;;tion 51.0 feet to temporarily store floodwaters from the
upper lakes. The schedule stage is highest during the dry season because both
the probability of extreme rainfall and ground water storage in the basin are
low. ;
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Due to the flood control schedules and operation rules that are used to
regulate stages in the headwater chain of lakes, discharge regimes from the
Upper Basin have been greatly altered compared to historical conditions. Prior
to regulation the river received continuous inflows from the Upper Basin, with
lowest discharge typically occurring during the winter-spring, dry season and
steadily increasing to an end of the wet season (November) peak. Since
regulation, the natural seasonality of high and low flow periods has been
reversed and there are extended periods during each year when there is no
discharge from the upper lakes to the lower basin. Low or no discharge is
common during most of the wet season months (June-November), however the
wet season discharges are required about 35 percent of the time to keep Lake
Kissimmee stages from rising above schedule. Highest annual flows often occur
during the dry season months (particularly February-May) as stages in the
upper lakes are lowered to provide storage for flood control (Figure 4-1). Both
of these changes to historical flow regimes impact the potential for restoring
fish and wildlife habitat in the river and its bordering floodplain.

Flood control regulation has also reduced the range of water level
fluctuations and maximum annual lake stages in the Upper Basin (Figure 4-2).
The curves, based on actual daily gage values over the period, reflect a wider
fluctuation in lake stage for the pre-project or unregulated period. The larger
variation in the natural system was due primarily to a less efficient outlet from
Lake Kissimmee in the form of the meandering Kissimmee River and the
absence of the S-65 control structure operating in conjunction with an
established regulation schedule. Flood and wet season stages are now reduced
because of the improved outlet capacity at S-65 and the downstream
conveyance of C-38 while dry season stages tend to be higher because releases
from S-65 are curtailed when the lake is below schedule.
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4.3 EXIS’*ING FLOOD LEVELS

The J:xistin Kissimmee flood c#bntrol project was not designed and
constructed to provide complete flood protection for the Kissimmee Basin. The
plan of improve was designed to| provide flood damage prevention for
thirty percent of the standard project flood (SPF) for the Upper and Lower
Basins (five to ten year flood event, depending on location).. In the Upper
Basin, the depth and duration of flooding would be reduced by the project
features for storms greater than the 30 percent SPF.

Theoretically, floods can occur almost any time. Therefore, the probability
of a specific flood stage in Lake Kissimmee is a joint probability of antecedent
lake stage| and rainfall. Specifically, the total probability is the integral
summation of the product of all the possible combinations that would produce
that stage. The more traditional approach has been to start the storm at an
average IQ?F level which is usually represented by the 1 September stage on

the regulation schedule. This was the approach followed in the 1990 and 1991
feasibility reports and all prior studies of the Kissimmee River Basin. However,
the capabilities of the UKISS and UNET models enabled a joint probability

approach to be used for the first time during the current study for the Upper
Basin flood routings (see Appendix A., Hydrology and Hydraulic Analyses).
UNET, a o {e-dimensional unsteédy flow program, was the dynamic-

routing model used to simulate flood flows and stages in a fully developed
network of open channels and storage areas. Both the Corps’ 1991 Feasibility
Report and the 1990 SFWMD Report utilized CHANOP as the Upper Basin
hydraulic routing model and DWOPER as the Lower Basin model. The current
study utilizes UNET exclusively in both the Upper and Lower Basins. UNET
is particularly superior to CHANOP in simulating the dynamic interplay
between flow and stage for the various interconnecting lakes in the Upper
nlike CHANOP, UNET allowed the three main stem lakes
, Hatchineha, and Cypress) to be modeled as separate entities
thereby identifying the respective headlosses between the lakes and ultimately
optimization of design channel enlargements for Canals 35, 36,
and 37. Due to modeling constraints and a lack of topographic information in
the canals, previous studies in 1990 and 1991 had computed a common peak
flood stage for the three lakes. Figure A-1 shows a schematic of the UNET

and A-3 show schematics of the Lower Basin UNET model. The
Lower Basin model essentially consists of one reach, C-38, which extends from
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The existing conditions flood routing model accounts for the fluctuation
of starting water surface elevations on Lakes Kissimmee, Hatchineha, Cypress,
and Tiger between elevations 49.0 to 51.0 feet. Although there are additional
lakes in the Middle Basin, only the lakes which would potentially be impacted
by a change in the Lake Kissimmee regulation schedule are included in the
UNET model. However, hydrology and HEC-1 flood routings were also
developed for the other major lakes (i.e., Lakes Weohyakapka, Marion, and
Pierce) and input as upstream boundary hydrographs into the UNET model
shown. The previous hydrologic modeling for the Upper Basin chain of lakes
was included in the current UNET model as upstream boundary hydrographs
at the S-61 and S-63A locations.

The fully-integrated model includes the Upper and Lower Basin UNET
models joined together at S-65. S-65 is modeled as a submerged rating curve
(maximum capacity of 11,000 cfs at head of 2.5 feet) which computes discharge
based on headwater and tailwater; however, discharge is restricted to 3,000 cfs
when tailwater exceeds elevation 49.0 feet. S-65A, S-65B, and S-65C are also
modeled as submerged rating curves with their full-height tieback levees
represented with cross-sections. A downstream rating curve is used to simulate
outflow from the model at S-65D. Canals 35, 36, and 37 are represented with
existing bottom widths and side slopes and the Lake Kissimmee SWSEL for the
flood event fluctuates between elevation 49.0 to 51.0 feet. C-38 is left intact
(no backfill) and Mannings "n" values of 0.03 and 0.15 used for the channel and
overbanks, respectively. Peak stage results for the integrated UNET existing
conditions model is shown in Table 4-1 for the Upper and Lower Basins. Peak
stages shown for the Lower Basin, below S-65, are tentative at this time. The
stages will be revised as new topographic information for Pools A, B, C, and D
continue to be incorporated into the model when they become available.
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tLTIGER 52.39 5293 | 54.08 55.15 56.18

" JACKSON | | 668 514 | 681 58.4 58.7
ROSALIE 56.1 56.3 56.6 56.8 57
MARIAN 61.4 61.7  |e1 - |e24 | |e627

Is-es T™W 49.51 4966 | 40.83 49.92 49.99
Is-ssA HW 48.04 4814 | | 4859 48.87 49.02

S-65A TW 4418 44.55 45.47 46.16 46.22

S-65B HW 42.86 4316 | 4.8 45.36 45.43

S-65B TW 35.4 3592 | | 36.06 36.47 36.47 |
Hs-sscHw 34.35 348 |12 | sse 35.61 l

4.4 NAVIGATION

The C&SF project works improved navigation opportunities originally
provided in the Congressional Act of 1902. The waterway now provides year-
round navigation from Lake Kissimmee to Lake Okeechobee with interpool
navigation being limited to daylight hdurs only. The navigation features of the
project are now part of a more extensive flood control project that has provided
a broader and deeper waterway. Current usage of those waters is in the form
of recreational hoating. Vessel registration for 1995 in Qsceola and Polk
Counties show 6,370 and 24,905 recreational vessels, respectively. These two
counties have over 660 commercial vessel registrations. | Post-regulation
invasion of the eiotic hydrilla has impacted the Upper Basin lakes navigation,
|
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though, particularly in shallow water. Some small boat owners are no longer
using the Kissimmee Chain due to their difficulty or inability to get
through the dense mats of hydrilla.

4.5 NATURAL ENVIRONMENT
4.5.1 Vegetation

The littoral zones of the lakes are among the most significant resources
in the Upper Kissimmee River Basin. The distribution of plants is a result of
a history of inundation, fire, grazing, nutrient input and soils. Cypress swamp,
shrub swamp or emergent fresh water swamp make up the dominant
vegetation communities in the littoral zones.

Flooding stage and duration are the dominant influences on vegetation
composition. Flood control regulation has impacted environmental resources
in the Upper Basin. Because the range of water level fluctuations and
maximum annual lake stages have been reduced (Figure 4-2), the outer fringe
of littoral wetlands surrounding the lakes has been drained and associated fish
and wildlife values have diminished. PLATE 4-1 depicts a transformation from
historic littoral conditions (1958) to the post-Kissimmee flood control project
conditions (1984) at Lake Hatchineha. The photographs show a definite
reduction in wetland fringe from 1958 to 1984.

The lakes are general surrounded by pine flatwoods, dry and wet prairies,
and cypress domes. The tributaries have swamp hardwood bottomlands
adjoining them, and in the case of Reedy Creek, swamp hardwood bottomlands
exist for more than 25 miles to the north.

Where the cypress swamp prevails, it exists in pure stands in peripheral
parts of the lakes, with little understory vegetation. The shrub swamp is
dominated by willow (Salix spp.), buttonbush (Cephalanthus occidentalis),
Carolina bay (Persea sp.) and prlmrose willow (Ludwigia peruviana). The
emergent marsh is dominated by various grasses: torpedo grass (Pani
repens), maidencane (Panicum hemitomon), and cord grass (Spartina b_&gr_l)
Smartweed (Polygonum spp.), pickerelweed (Pontederia cordata), arrowhead
(Sagittaria latifolia), sawgrass (Cladium jamaicense), cattail (Typha spp.),
various rushes (Juncus spp.) and sedges compete with the grasses. Deeper
parts of the littoral zone contain water lily (Nymphaea odorata), spatterdock
(Nuphar luteum), bulrush (Scirpus spp.), and cattail. Hydrilla (Hydrilla

verticillata) is a dominant submerged aquatic plant, and American lotus
(Nelumbo lutea) is locally abundant.
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The zone around the present eE ergent marsh is largely pasture land

dominated by short-growing carpet , with little cordgr , and is subject
to cattle grazing.,| Where cattle are excluded, the area is dominated by other
grasses, such as orpedo grass. If the upper marsh has not been burned and

cattle are excluded, it is dominated by broomsedge (An virginicus), dog
fennel i capillifolium), bama (Sesbania icea), goldenrod
(Solidago , and wax myrtle cerifera).

The wet praine is typically mund#ted about 1.5 months o 5 months each
year. It is dominated by grasses and rushes, such as wiregrass (Aristida

§tn§ta) aidencane, spikerush (Elegcharis spp.), beakrush (Rhynch ra
Iicrocarpa), and cordgrass (Spartina H&&e_)

ced or'tl:mmated water leWel fluctuations has been implicated by

many aut ors as a major cause of unﬂesu'able changes in lake and wetland
commumt es (Pe 1982). Such changes involve the accelerated accumulation
of unconsolidated bottom sediments, declines in dissolved oxygen, nutrient
enrichment, vegetation changes in the upper littoral zone, ultimately the
reduction of ﬁsh d wildlife populatians.

places, on the east and west shore of Lake ee, on the
southwest north est and east shore of Lake Hatchineha, and on the northwest
shore of ress near C-35, land owners have constructed farm levees to
reduce flooding of pasture land. The levees inhibit flooding of about 3,000 acres
that, histori ly were marsh, contiguous with the lakes during high water
periods.

% .

This edu n in the size of the\httoral zone marshes has reduced the
total areaAE:r re 1tment of forage to‘the in-lake fishery and diminished the

shallow, useful zone for wading bird foraging. The present Ly marsh zone is
approximately 16,000 acres. This is approximately a 71% rec ction in marsh
area compared to the historical extent\of wetlands surrounding these lakes.

the FG C as a fisheries management measure to consolidate organic
sediments and to permit removal of muck and debris from the littoral zones.
They attempt to hold water levels down for at least 90 days, starting February

For L issimmee, water leveﬂs should remain below 45 feet for a
minimum of 90 consecutive days for effective treatment. Extreme drawdowns
were completed for Lake Tohopekaligain 1971, 1974, and 1987, and East Lake
Tohopekaliga in 1989. A drawdown of Lake Kissimmee was completed in 1977.
Although it did not include mechanical removal of muck, it was still beneficial
for the consolidation of organic sediment. Another drawdownEs underway for
Lake Kis%nmee which started in late 1995 and will continue through 1996.

On oicaslon ese lakes are dra down several feet in ¢ooperation with

oo

o
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The purpose of this extreme drawdown will be to compact lake bottom
sediments and stimulate growth of desirable aquatic vegetation. This action
will increase the overall quality of fish and wildlife populations in Lake
Kissimmee.

4.5.2 Fish and Wildlife

The fluctuating waters of the lake littoral zone are important for
overwintering waterfowl, which utilize these lakes during migrational periods.
Coots (Fulica americana), ring-necked ducks (Aythya collarig), American
widgeon (Anas americana), pintails (Anas acuta) and blue-winged teal (Anas
discors) are the major species (Joe Carroll, USFWS. Pers. comm., 1992). The
native Florida, or mottled duck (Anas fulvigula) also breeds and is resident in
the shoreline marshes. Normally, the common snipe (Gallin i is
also found in these areas in the fall and winter months.

Post-regulation waterfowl use in the Upper Basin, i.e., Lakes Kissimmee,
Hatchineha and Cypress, has averaged 3,405 waterfowl days based on eight
surveys between 1965 and 1980. Pre-regulation waterfowl usage, based on
three surveys between 1954 and 1957, had a mean of 4,360 waterfowl days.
This is a 22% decrease in waterfowl day usage since lake level regulation was
imposed on the lakes (Perrin et al., 1982). Presently, i.e.,, 1994-1995, a mid-
winter waterfowl survey by the Florida Game and Fresh Water Fish
Commission (FGFWFC) on lakes Kissimmee, Cypress, Hatchineha and
Tohopekaliga estimated approximately 56,402 individuals were utilizing the
lakes. This would represent an increase of approximately 16,000 individuals
over the historic peak of 40,000 individuals since lake level regulation has been
imposed. However, in comparing the data found in Perrin et al. (1982) against
the 1994-95 mid-winter survey by FGFFC this increase is attributed to the
significant increase in the populations of coots on the lakes. Lake Kissimmee
had a pre-regulation (1954-1957) population mean of 2,532 ducks and 959 coots
during winter surveys, while the post-regulation (1965-1980) mean population
had changed to 1,437 ducks and 1,203 coots. The FGFWFC found in their mid-
winter survey of Lake Kissimmee that ducks numbered approximately 3,185
whereas coots had increased to 14,010. This change in species abundance from
ducks to coots is exhibited on all the lakes of the Upper Basin. The changes
in duck and coot populations on the lakes has occurred following
implementation of regulated water level schedules. One of the main factors
related to these changes would be the decrease in the zone of fluctuation
surrounding the headwater lakes. The zone of fluctuation which provides
important waterfowl habitat was reduced by 5,600 acres for all upper basin
lakes following water level regulation (Heaney et al., 1975). Due to
topographical characteristics, the reduction of high water stages had the
greatest impacts upon the low lying marshes bordering Lakes Kissimmee,
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Hatchineha and Cypress than the other lakes of the Upper Basin. The
vegetation change resulting from regulated water level schedules and

utilization

constructioix of 1 farm levees has resulted in conditions that favor coot
ver du ‘

, tri olor heron ettatricolor), and little blu heron (Egretta
those that benefit from the littoral zope. White ibis
Eudocimus albus) and glossy ibis (P M_s) also feed there. All are
dependent on for e orgamsms prodﬂced in the httoral zane; i.e., fishes,
i ns for recent
g failures due
production (Ogden 1978). Ultimately, this lack of food
d alteration of

to madequ te fi
production is attributed to increased mhrshland destruction
hydrological patt
surveys conducted over the upper and lo er Kissimmee Basins FGFFC from
November 1978 through October 1980l wading bird population levels in the
survey area seemed to reflect the degree to which wetlands h
degraded. umb of species, denmty, and dlverslqy of wadi

marshes of the Uﬂper Basin.

Sport fishing ‘constltutes the large#t use of any species in the Upper Basin
area (Sectlcm 4. 11). The primary qu sought by anglers on e Kissimmee

exerted 59| percent of the total fishi eﬁ‘ort on bass, 24
crappie (Pomoxis ‘
Miscellaneous species, such as channel catfish (Ictalurus
bullhead (] ~
targeted. The effects of stabilized water levels, loss of littoral wetland habitat
and the increased nutrient loadings are|displayed in the accumulation of muck
in the littoral zones. Increased rates of organic matter deposmon and
flocculation of decaying plant matter haﬁe reduced the food availability for fish,
limiting the habxt‘ t for fish spawning #nd larval and juvenile fish.

The American alligator (_ggt__}g_n_s_s_ls_s_lgp_lmg) is a dominant reptile
in the region. The alligator scavenges for carcasses of birds and hunts for fish
in the deep water canals and ponds within the marsh zone.

Vectors in the study area include ticks, mosquitoes, Liting flies and
midges. These vectors may transmit Lyme’s disease (ticks), encephalitis
(mosquitoes and flies), and malaria %Jgopheles mosquitoes); rabies is present
to varying degrees among wild mammals; notably raccoons, skunks and foxes.
| :
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The eastern indigo snake (Drymarchon corais couperi) is a large, black to
glossy blue-black snake. Indigo snakes prefer sandy uplands, but can be found
in many kinds of habitats, including certain canal banks. Generally, it can be
found using gopher tortoise burrows for shelter. The collecting of tortoises for
food and gassing of burrows for rattlesnakes have diminished the population of
indigo snakes.

Audubon’s crested caracara (Polyborus plancus auduboni) is a raptor with
opportunistic feeding habits. It feeds on both carrion and living prey. It

prefers open, dry prairie and pasture and scattered cabbage palm clumps for
nesting. Live oak hammocks are also often present in preferred habitat.
Caracara fly over improved pasture lands and forage over shallow ponds and
sloughs. The distribution of the Florida population of this subspecies was once
more widespread, including all of the prairie region of central Florida, but the
bird is now mostly confined to the several counties north and west of Lake
Okeechobee. The Kissimmee Prairie region is the core of the present range of
the species. Sightings of caracara have been reported in the project area.
Nesting was also reported in the vicinity of the study area, near the edge of the
floodplain.

A population of whooping cranes (Grus americana) is the subject of an
experimental introduction into the Three Lakes Wildlife Management Area,

_east of the project. The USFWS, in cooperation with the FGFFC, is conducting

the program. The population, classified as a nonessential population, is not
expected to be affected by the project.

4.5.4 State Listed Species of Special Concern

The sandhill crane (Grus canadensis pratensig) is state listed as
threatened (T). A characteristic species of the basin, the cranes feed in
pastures adjacent to the lakes and the upper littoral zone. Nesting by resident
cranes occurs in the potholes dotted throughout the Kissimmee Prairie.

Other state listed species in the study area include the American alligator,
categorized as a species of special concern (SSC), the least tern (Sterna
antillarum)(T), limpkin (Aramus guarauna)(SSC), snowy egret (SSC), little blue
heron (SSC), and tricolored heron (SSC).

4.6 WATER QUALITY

The majority of the Upper Kissimmee Basin exhibits fair to good water
quality with the exception of Lake Tohopekaliga, which is classified as having
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bald eagle (Haliaeetus le halus), Audubon’s cres ;- caracara (Pol s

plancus), Florida snail kite ;Jq-,;n s socigbilis), Flori¢ia grasshopper sparrow
AMmmodramus &.&&QM: vood stork ('Mm;r_lg americana) and eastern
indigo snake (Drymarchon corais) as occurring in the drainage basin

The bald eagle is primarili riparian and is usually found nesting near
bodies of water where it feeds on fish. Historically,

cluster of active nests on Brahm szland in Lake Kissimmee (USFWS, Annx D).
The il (Everglade) kite,5 (Rosthrhamus s ilis plumbeus) inhabits
shallow, open, wetlands containing sufficlent emergen vegetatlon to support

ood stork (Mycteria mencana) is a large wading bird, Federally

The
listed as e gered. The wood stork’s tactile feeding strategy requires a

icularly dependent on
ange of the nesting
ey have been observed feeding up to 80 miles from their nesting
lative to the project prea, the nearest active wood stork colony is

consistent availability of such feeding areas within |
rookeries.
rookery.

concentration of fish in receding 'iools, and they are p3

located west of Lake Cypress abd north of Lake Hatchineha, along Reedy
Creek

\
\
|

Iﬁnda grasshopper spirrow (Ammodramus sgv floridanus)
on-m1gratory resxdemt of central Flonda e Florida subspecies

native range to intensely managed, improved pasture and other uses. The
ies finds suitable habltat
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poor water quality. The other main problem areas are Shingle and Reedy
Creeks. Shingle Creek and Reedy Creek have water quality problems
associated with wastewater treatment plant (WWTP) effluent and urban runoff.
Due to the reduction and elimination in both point and non-point source
discharges water quality is improving. Lake Tohopekaliga has a history of poor
water quality due to large nutrient inputs from WWTPs and non-point source
urban and agricultural runoff. However, water quality in the lake is showing
improvement due to reductions in WWTP discharges and lake drawdowns. The
water quality downstream from Lake Tohopekaliga has suffered due to large
nutrient loads leaving Lake Tohopekaliga. These areas are also showing
improvements in water quality which may be a result of the reduced nutrient
loads entering Lake Tohopekaliga. Water quality data for Lakes Cypress,
Hatchineha and Kissimmee are presented in Figure 4-3.

4.7 AQUATIC PLANT CONTROL

Water quality degradation by nutrients and reduced water-level
fluctuation have created conditions that are favorable to foster the nuisance
growths of aquatic plants, such as the American lotus (Nelumbo lotus), and
cattail and exotic plants such as, hydrilla (Hydrilla verticillata), waterlettuce
(Pistia stratiotes) and water hyacinth (Eichhornia crassipes). The effects of
stabilizing water levels and the increased nutrient loadings are displayed in the
accumulation of muck in the littoral zones and by the rapid proliferation of
nuisance aquatic plants. Increased rates of peat deposition and flocculation of
decaying plant matter have limited the habitat for fish spawning,

Aquatic plant control is used as an integral component of ecosystem
management in the Upper Kissimmee Basin. Current aquatic plant control
programs within the Kissimmee Basin include herbicide treatment and other
programs coordinated with lake level manipulations used in an effort to control
floating exotic species such as water hyacinth, water lettuce, and the submersed
exotic hydrilla. In these lakes, approximately 6.2 million dollars were spent
between 1985 and July 1994, managing over 28,000 acres of the invasive non-
native aquatic plants, hydrilla, waterhyacinth, and waterlettuce.

Hydrilla, which was previously introduced into the subject area, is the
most problematic submersed exotic threatening the basin’s water resources.
All three major lakes in the Upper Basin have experienced typical exponential
growth rates since the species was first discovered (Lake Hatchineha-1983,
Lake Kissimmee-1984, and Lake Cypress-1986) and this threat is expected to
continue. During the time period from 1988 to 1993, a total of $4.38 million
was expended for control of hydrilla on these lakes, or an average of about
$730,000 per year.
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4.8 HAZARDOUS, TOXIC OR RADIOACTIVE WASTES
|

The U.S. Army Corps of Engineers performed a HTRW Civi

Works Audit

in conformance with ER 1165-2-132. This audit covers property impacted by

the Kissimmee River Headwaters Revitalization consisting of approximately
20,800 acres to acqulred on land bordering the affected lakes; i.e., Lake
Hatchineha, Lake Kissimmee, Lake Cypress and Lake Tiger.

3 February 1995.
delineating the a

veral aerial photographs were reviewed for the purpose of

The record arch was conducted dver the period of 20 N :tember 1994 to
al property for detecting any signs that would indicate past

activity th t could have resulted in the existence of a current hazard. A South

Florida Wa er
inactive cattle dip mg vats were identified on the concerned pr
II site investigation is required to quan
cattle dxpp g vats.

agement District Environmental Audit determined that two

operty. A phase

antify residue contaminates left by these

Asite mvestl ation was performed February 9-10, 1995, on the properties

impacted by the
propertles mdlcat d in the aerial pho ography consisted of
several re 1dent1
vegetation, The site investigation of selected areas did not r
toxic or ra oact1 wastes. During the property acquisition,
agent should pursue with the landowndm‘ if any undocumented
occurred on the operty

4.9 WATE suprv

e of water delivered to Lake Okeechobee
Basin has experienced a decline in recent years d

The total vol
Kissimme

issimmee River Headwaters Revitalization Project. The

fish camps and

areas, covered primarily with typical nagave marshlands

veal hazardous,
the real estate
disposal actions

from the entire
jue to the long-

B EE

ear S-65 where

term variation in the wet/dry cycle. The majority of the ﬂ? reduction has

occurred in the U per Basin and can be seen at the gage site
the average discharge has declined from 1,180 cfs to 664 cfs
dlscharge, after a

unchange

-

4.10 CLI ATE

he Lower Basin

adjusting Lake Istokboga outflow, has remained virtually

Since 1970, the entire south Florﬂda region has experienced an apparent

change mll;amfal]. characteristics. Average annual rainfall
normal in

the period 1970-1885. The Upper and Lower Kissimmee B

418

as been below

ost of the twelve basins within the boundaries of the SFWMD over

S were among
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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 Basin
has not experienced a major tropical storm since 1969 until 1994 when Tropical
Storm Gordon caused minor flooding.

4.11 POPULATION

The 1990 Census indicated that the population of Polk County was 405,382,
Osceola County’s was 107,728, and the population of the State of Florida was
12,937,900. Population projections from the Florida Statistical Abstract, 1993,
27th Edition, indicate that the rate of population growth in Osceola County is
expected to greatly exceed that experienced by Polk County and Florida as a
whole. The major factor in Osceola County’s population increase of over 100
percent between 1980 and 1992 was development of the Kissimmee-St. Cloud
area as a result of Orlando’s Disney World and other area tourist attractions.
Additional population and demographic data can be found in the Socio-
Economics Appendix (Appendix G).

4.12 LAND USE

Cattle and citrus are historic mainstays of the basin economy. The citrus
industry in the Kissimmee Basin is located principally north of Cypress Lake.
Cattle ranches and sod farms dominate a large portion of the land use in the
Upper Basin. Today, tourism is replacing citrus as the major economic factor
in the Upper Basin.

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 (PLATE 4-2). 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. 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 chain.

Residential developments within the project area are located primarily

around Lake Kissimmee and Lake Hatchineha. The largest development is
located at Hatchineha Estates on the west side of Lake Hatchineha. This area
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consists of ‘appro imately 300 lots mtlJ the majority of them developed. The
lots are arranged along a system of cadals so that each lot hag water frontage.
Almost all‘ have docks or boat sheltexrs. The other major residential areas,
south to north from Lake Kissimmee to C-37, include Grape Hammock Fish
Camp, Sh?iy Oaks Fish Camp, Rocks Fish Camp, Kissimmee River Park and
Camps Mack and Lester. The general location of these can be seen on the
Study Are# Map Jsee PLATE 1-1, Section 1).

Over‘the pask twenty years, the northern portion of Oscedla County, above
S-61 (Lake Cypress) has become increasingly urbanized. The major factor in
Osceola County’s population increase of over 100 percent bétween 1980 and
1992 was the development of the Kissimmee-St. Cloud area as a result of
Orlando’s (Orange County) Disney World and other tourist attractions. Any
increase iﬁﬂoodl vels above S-61 creﬁd by a new project proposal would have
the potential for substantial increases in flood damages to Upper Basin
residentiap areas. For this reason, impacts by restoration project proposals
were consrrained to areas below S-61. T

|
4.13 RECREATION
|

The three &)unties in which the upper Kissimmee Basin is located are in
two different regions according to the State Comprehensive Outdoor Recreation
Plan, published in 1989. Orange and Osceola are in Region VI; Polk is in
Region VIL. The large urban populations around Orlando, the Tampa Bay area,
and the central coastal cities are all within a one- to two-hour drive from the
project area. The main highways leading to the project area are heavily
traveled and well maintained. The main constraint to a lies with the
condition of the secondary service roads leading from the mai#n highways to the
upper chain of El'(es and the large amount of private property which is in
agricultural use around some of the lakes. T

Recreation in the upper Kissimmee River basin is moderate to heavy with
emphasis on Recreational Vehicle (RV) camping, general boating, and boat and
bank fishing. Channelization and wa%:l]' control provide year-round navigable

water levels for recreational boating, canoeing, and fishing.
conditions, airbgats are able to traverse many of the marshes and flooded
pastures around the chain of lakes.

Marinas, fish camps, and various public facilities such s boat launching
sites and picnic areas are located around the lakes. There are six public and
14 commercial boat ramps around the upper chain of lakes which occur within
the region affected by headwaters revitalization. The commercial boat ramps
are associated with RV parks, marinas and fish camps located on the lakes. All

| ; |
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but two of these commercial operations charge fees for use of their launching
facilities.

Lake Kissimmee State Park encompasses over 13,000 acres along the
extreme northwestern periphery of Lake Kissimmee. Lake Kissimmee State
Park, located on the shores of Lakes Kissimmee, Tiger and Rosalie, offers
outstanding fishing and water access, picnicking, bird watching and boating.
Thirty campsites with water and electrical hookups are available. The park has
13 miles of hiking trails which offer hikers the possibility of seeing whitetail
deer, bald eagles, sandhill cranes, turkeys and bobcats. Plans to rework the
park boat ramp are being developed by the State.

The Three Lakes Wildlife Management Area, located in Osceola County,
is an 8,200 acre tract of land adjacent to Lakes Kissimmee, Jackson and Marian.
This area is traversed by the Florida Trail. Picnicking facilities are available
and primitive camping is allowed at designated campsites along the trail except
during established hunting seasons for the area. Camping permits are
required, but these are issued at no cost to the camper. This area has a boat
ramp which can provide access to the Kissimmee chain of lakes via Lake
Jackson. Parking at the ramp should not be affected by higher water
conditions. The access road into the site may be subject to overtopping,
however.

A large number of out-of-state visitors bring their boats with them to
spend the winter in this portion of the State. During their stay, they
participate in fishing and boating activities in and around the interconnected
chain of lakes in the Upper Kissimmee Basin. Rental boats are available at
many of the fish camps and marinas found along the edge of many of the lakes.
Resident boat owners intensify the use of these lakes. The combined acreage
of the Upper Basin lakes, plus the miles of waterways in between, offer
recreational boating and fishing unlimited opportunities for residents and
visitors alike.

Heaviest boat usage occurs within the Lake Kissimmee and Lake
Okeechobee areas, located at the northern and southern ends 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. Although fishing occurs on a year round basis, heaviest
fishing use occurs during the four to five months from late fall to early spring.
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creel data| collected by the FGFFC, effort expended to fishing in Lake
Kissimmee over the five year period, 1(987 1991, averaged 45 582 hours per
year. The prim quarry sought anglers on Lake i
largemouth bass. [From 1987 to 1991, anglers exerted 59 per¢ent of the total
fishing effort on hass, 24 percent on black crappie and 17 percent on bream.
Miscellaneus species, such as channel catfish, brown b

effort was 40,832 hours at Hatchineha and 18,007 hours at Lak
a comparison, fishermen in Lake Kissimmee fished for 213,921
same spring quarter (February 21 to May 15, 1986). Lakes R

vn several feet on
val of muck and
q veral months at

affected lakes is mporary loss of na gatlona] access due to low water.
i ee Boat-A-Cade utilizes the Kissimmee channel for an
annual ﬂotxng grimage in December from the City of '1mmee through

With the exception of some hmltbd pockets of development, the majority
of the Upper Kissimmee Basin is elther wooded or primarily im agricultural and
pasture en vistas can be fc:%ud around the lakes and viewed from

roadways crossing the basin. 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. Large tracts of undeveloped land,
used by wildlife for roosting, feeding and nesting, are imterspersed along
stretches of the lakes and are more extensive than the devdloped shorelines.
Towering cypresses and other hardwoods combine with hammock vegetation
to provide roosting and nesting sites for a variety of bird ies. The typical
mammals and reptiles associated with marsh, lake and riparian environments
can be often seen by boaters on the lakes. The upper chain of lakes provides
an excellent example of the contrasts between development and a more natural
lacustrine environment.

L
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4.15 CULTURAL RESOURCES

Although the Upper Kissimmee Basin has received little systematic,
professional cultural resources investigation, and few historic properties are
recorded, the area has the potential to contain significant cultural resources.
During a recent cultural resources survey of the project area, three potentially
significant prehistoric archeological sites were identified along the canals.
Previous investigations have been confined to small archeological surveys in
discreet project areas, designed to take into consideration the effects of specific
development projects on cultural resources in compliance with the National
Historic Preservation Act and other State and Federal laws. Local written
histories and the collections of county historical societies provide insights into
the historical development of the region and address the impacts of specific
periods such as the Seminole War period and industries such as turpentining
and cattle ranching as they relate to cultural resources.

The earliest widely accepted occupation of Florida, classify as the
Paleoindian period, dates from approximately 10,000 B.C. to 6500 B.C.
(Milanich, 1994). No Paleoindian archeological sites are recorded in the study
area. During the Archaic period, ca. 6500 B.C. - ca. 1200 B.C., native groups
exploited a wider range of resources than Paleoindians and probably utilized a
more restricted territory. Archaic period sites become more numerous through
time. The Transitional Stage, ca. 1200 B.C. - ca. 500 B.C. is characterized by
changes in technology and lifestyles. A profusion of stone tool types and
ceramic styles in this stage indicates increased population movement and social
interaction, and a more complex political and religious community organization.
The St. Johns culture begins about 500 B.C. and lasts into the historic period
about A.D. 1500. Changes in ceramic technology appear to reflect variations in
the degree of interaction with indigenous groups from northern Florida through
time. Limited horticulture is assumed to be established by the beginning of the
St. Johns, although abundant marine food resources appear to be the staple
throughout the 2000 year time span.

During the early historical period, beginning with the first Spanish
colonial period (1513 - 1763), European contacts were limited to the coastal
areas. Native Florida tribes were decimated by European diseases and conflict,
and by the 18th century, migrants from the Creek and other southeastern
groups were moving into the vacated interior Florida. These migrants
eventually coalesced into the Seminole tribe. The Seminoles lived in dispersed
hamlets and farmed, hunted, and raised cattle. Following the Third Seminole
War in 1858, the Upper Kissimmee River Basin was settled by cattle ranchers
and farmers. Railroads and draining of swampland opened up the area to more
homesteaders. The turpentine and timber industries made a significant
economic impact on the region.
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4.16 RELATION T#) LOWER RIVER BA“SIN

One of the ke findings of the pla.n#ung studies that have been conducted
for the Kissimmee River restoration project is that dechannelization alone, that
is backfilling of C-38, is not sufficient to ‘ccomphsh ecological regtoration of the
river/floodplain ecosystem. Based upon a review of historical U.S. Geologlcal
Survey (USGS) data, the overall volume of waters, under simi
conditions, delivered to Lake Okeechobee from the Upper
Lower Kiss ee basin via the completed project was found to be relatively
the same as those volumes experienced under pre-project conditions. However,
the timing of those water deliveries has been changed which is reflective of the
current water management practices for flood control and water conservation
purposes ithin the basin. At certain times, when required for flood protection
in the Upper Basin, water is released to the Lower Basin in /sudden pulses.
During the #post-pr ject regulated perloﬂ no releases were made to the Lower

Basin about 50 percent of the time.

These changes to historical flow régimes would have impacted biological
resources, functions and values in the #lver and its adjacent floodplain even if
the nver as never channelized. Whereas historically, large portions of the

xposed to prolon hydroperiods, the extended, post-
regulation enods?of no inflow from th upper basin would have kept most of

upon this relatijonslnp, daily disch
Kissimmee were translated into hypothetical Lower Basin s
and associated floodplain inundation frequencies for the r
period of record. Results indicate the entire floodplain would have been dry
greater than 70 |percent of the time during the wet season, whereas
approximately 80 percent of the floodplain was inundated greater than 70
percent of'T the time during these months prior to flood comtrol regulation
(Figure 4—4£ Even during particularly wet years pulsed discharges would lead
to only short-term floodplain inundation followed by rapid drainage, which
generally would preclude utilization of the floodplain by fish, wading birds and
waterfowl. The reduced hydrologic connectivity between the river and
floodplain also would have largely eliminated nutrient and sediment filtration

processes once pr vided by the floodplain wetlands. The al shift of high
flow periods from the summer/fall to late winter/spring months likely would
have interfered with fish reproduction and recruitment. spawning and

reproductl*e habits of Kissimmee River fish species make their eggs and young
vulnerable to high flows during spring months.
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SECTION 5
FUTURE "WITHOUT PROJECT" CONDITION

This section provides a forecast of future conditions in the Kissimmee
Basin, including the Upper and Lower Basin, that are likely to occur if no
Federal project is implemented in Upper Kissimmee Basin. The future without
project condition is synonymous with the "no action" alternative required
pursuant to the National Environmental Policy Act of 1969, as amended. It is
also referred to as the Base Condition in other sections of this report. In the
future, without project condition (without a Headwaters Revitalization Project),
the existing Kissimmee River Project for navigation and flood control would
remain in place and would continue to be operated and maintained. The
existing flood control features within the Upper Basin and existing operating
schedules would remain intact.

5.1 KISSIMMEE RIVER PROJECT

If the Headwaters project is not implemented, the hydrologic conditions
required for successful restoration of the Lower Basin ecosystem could not be
achieved. 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 are the reestablishment of
continuous flow with duration and variability characteristics comparable to
prechannelization records, and reestablishment of stage hydrographs that result
in floodplain 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. Thus, without Upper
Basin modifications, a Lower Basin project would be largely ineffective and its
construction would be unjustified. Therefore, the basic without project
assumption is that, in the absence of the headwaters project, there will be no
Kissimmee River Restoration Project, i.e., the flood control canal, C-38 would
remain along with existing water control structures. Likewise, since the
primary purpose of the Upper Basin project is restoration of the Lower Basin
ecosystem, if for some reason the Lower Basin project is not implemented, the
Upper Basin project would not be initiated as a stand alone project.

Management of the water resources within the basin would 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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5.2 NATURAL ENVIRONMENT

The condition|of the lakes, without ﬁhe Upper Basin Revitalization Project
in similar to the present condition. Management measures are

consolidating sediments and providing ¢onditions favorable for germination of
wetland plant species. These measures need to be continued to maintain
existing fisheries and wildlife values. These values are below
a system with a wider-range of water levels. The areas on private lands,
formerly marshes contiguous with lakeﬁlittora] zones, are drying behind dikes
and becoming brushy pastures. Thdge habitats will become increasingly
undesirable for fish and wildlife.

Immediate environmental impactg associated with construction of flood
control works within the Lower Kissimmee Basin have stabilized, however,
long-term effects are expected to continue to degrade the and wildlife
resources the basin. Water level stabilization, continued deposition of
organic matter within remnant river channels, and contipuation of low
dissolved oxygen levels in C-38, are likely to further degrade the natural
resources in the basin.

Maintenance ‘of stable water levels is expected to lead to continued
deterioration of wetland communities ;Ed associated fish and wildlife resources
within impounded portions of each pool. Stable pool stages will facilitate
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 acretafe of wetlands declines, there will be a
coincident loss of fish and wildlife habitat, including a decrease in the estimated

ing birds and 140 waterfowl which currently utilize the floodplain.

ding bird and waterfowl populations in the southeast.

In th absenépe of flow, the without project condition will allow for
continued deposition of dead plant litter, and as a result, 8 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 mo:rllths, when dissolved oTygen levels are
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suitable. If remnant river channels are allowed to eventually fill with organic
deposits, the resultant loss of open water habitat will reduce the fish carrying
capacity of the system. -

Degradation 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 floodplain or
tributary watersheds to improved pasture. The condition of the lakes,

5.3 CLIMATE

For planning purposes of the environmental restoration, a conservative
assumption has been made that there will be a continuation of the dry period
through the period of analysis. Hydrological modeling conducted during this
study was based on a period of record between 1970 and 1987. A return to
"normal” rain patterns would enhance restoration benefits. While this dry cycle
from 1970 through 1987 was used for hydroperiod predictions for restoring
ecosystem values, the entire period including all of the hurricanes was used for
the flood control portion of the analysis.

5.4 POPULATION

Each of the two Counties in the Kissimmee Upper Basin study area,
Osceola and Polk, are expected to continue the population growth experienced
in recent years. Table 5-1 shows expected growth by county over the period of
analysis. The center of regional growth is expected to remain around the
Orlando area, just north of the study area in Orange County. Other major
growth areas are expected to remain in the Upper Basin chain of lakes,
primarily in Orange and Polk Counties.
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‘ TABLE 5-1
| PROJECTED POPULATION
' KISSIMMEE RIVER UPPER BASIN

[

ORLANDC . 1,426,888 . 1,618994 1,802,504

‘ i
OSCEOLA 137,595 165,098 191,603
POLK | 443802 478002 10,202

Source: Florida Statistical Abstract, 19.;?3, 27th Edition. Bureau of Economic
and Business Research, College of Bq‘siness Administration, University of
Florida and University of Florida Press.

|
5.5 LAND Pss

In thef Upper Kissimmee Basin, #.he expanding economic base of the
Orlando area is expected to continue to Fplace increased demanmﬂs on the area’s
resources. t:attle ranches and orange groves will continue ito give way to

suburban subdivisions. Metropolitan development is rapidly quving toward the
Cities of Kissimmee and St. Cloud in Osceola County. This urban development
is expecteq to continue in the Upper Basin as the population continues to
expand. | | |

|
. | |
5.6 FLOOD DAMLGE REDUCTION {

The existing Level of flood protectkon in the Kissimmee lBasin would be
expected to be maintained under the without project conditian. The current
project provides flood damage prevention for thirty percent of the standard
project event, or approximately betwleifn a 5 and 10 year event. Structural
components in the Lower Kissimmee River Basin, C-38 and the existing water
control st cturesL would continue to maintain water level control within that
basin; prescribed Eegulation schedulesjand operation of discharge structures
would maintain flood damage reduction in the Upper Basin lz*kes.

——— f

| 1
Large‘urban opulations around Qrlando, the Tampa BTy area, and the

central coastal cities are all within a one to two hour drive of the Kissimmee
River stu; area. As such, it is e%ected that the basin|will experience

increasing dem for recreational opportunities. The currebt, predominant
| 1
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recreational use in the study area is recreational boating, and fishing from both
boats and adjacent banks of the basin’s lakes. Both public and private
recreational facilities are available, offering 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.

5.8 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 Okeechobee, and (2) low dissolved oxygen levels in C-38 and remnant
channels of the Kissimmee River. 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.

5.9 AQUATIC PLANT MANAGEMENT

The ongoing control effort which includes C-38, portions of the old
Kissimmee River runs and oxbows, is expected to continue in the same
magnitude as at the present time. Cwrrent funding levels are insufficient to
treat all of the hydrilla present in the subject area and hydrilla can be expected
to increase in coverage. 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.
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SECTION 6

NEEDS AND OPPORTUNITIES TOWARDS
PLAN DEVELOPMENT

Construction of C-38 and the regulation of the Upper Basin lakes has reduced
the flood threat in the Lower and Upper 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.

This section discusses problems and opportunities relating to the ecological
degradation of the Kissimmee Chain of Lakes and the Lower Kissimmee River
Basin, through the planning process that resulted in the selection of the
recommended plan for the Upper and Lower Basin restoration. Key events in
the overall process are shown in Table 6-1.

A more complete discussion of the plan formulation process is included in the
1991 Integrated Feasibility Report and Environmental Impact Statement, which
is the foundation of this report. This report is incorporated by reference and
may be consulted for more detailed descriptions and explanations of the plan
formulation process.

6.1 RESTORATION MOVEMENT

While the flood control 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 fear 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 aesthetic impacts and physical alterations caused by C-38 excavation
and placement of excavated materials on the adjacent floodplain.
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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, including 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 floodplain due to re-flooding from restoration. Boaters were
concerned about the loss of the enlarged waterway.

The first steps toward restoration of the Kissimmee River 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 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.

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”. 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).
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The KRCC was charged with broad responsibilities to solv many of the
region’s water respurces problems, ingluding 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 to:

* Restore the natural seasonal wateir level fluctuations in the lakes of the
Kissimmee River d in its natural ﬂooﬂplains and marshlands.

* Recreate conditions favorable to: J increases in production of wetland
vegetation, native aquatic life, and wetlkmd wildlife.

* Utilize the nakural and free energﬂes of the river system to the greatest
extent possible. f |
CC, 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 vahdated or discarded Especially i
clarificatio
problems

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 iother calling for
creation of wetlands along the canal.

| |
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 1978. The studies, each with a different
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6.2.1 First Federal Feasibility Study (1978-1985)

The primary objectives of this study were to restore the values of specific
components of the Kissimmee River and its wetlands, and to improve water
quality within the river basin. More specifically, the study goals included
restoration of wetland vegetation and improvement of water quality,
particularly concerning nutrient levels. A wide range of plans were developed
for evaluation, and these plans became the basis for current and future
evaluations. 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 R_estoration Study (1984-1990)

As a result of the KRCC recommendations, the SFWMD designed and
constructed a demonstration project intended to determine the feasibility of
dechannelization. During the course of the demonstration project a goal of
restoring the ecological integrity of the Kissimmee River was adopted.
Whereas the previous Corps feasibility study 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 ecosystem as
a whole by incorporating the component parts of the natural system and the
interactions among them. This ecosystem approach 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 could impact another. Therefore, the ecosystem approach looked
at ways to holistically recreate more natural physical and hydrologic
characteristics that would support and provide suitable conditions for the
Kissimmee River plant and animal communities to again flourish.

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

This objective was further defined through five criteria that collectively

measure hydrologic conditions that must be recreated in order to restore the
rivers pre-channelization ecological integrity. Evaluations of performance
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relative to these anena could be used to ¢ompare alternative restoration plans.
The following hydrologic criteria need to (\be recreated to restore the ecological
integrity of the Kis: 1mmee River: ‘ -

* continuous ﬂo with duration and variability characteristics comparable
to pre-channelizati n conditions;

* averag flow velocities between 0.8 and 1.8 feet per second when flows are
contained thm the river banks; ‘;

* ast e relationship that l,Lesults in overbank flow along most of
the ﬂoodpl wh dxscharges exceed 1/,400 to 2,000 cubic feet per second;

* stager cessm rates on the ﬂoodplkun that typically do nat exceed 1 foot
per month; 1 |

* stage hydro ‘aphs that result m floodplain inundation frequencies
comparable to preschannelization hydrdpenods including seagonal and long-
term variability. | |

demonstration project from 1984 throug . ieve the proper
water conditions, a new component of the restoration project was developed as
part of the ponent, entitled
"Headwaters Revitalization”, is a mechanism to achieve two of the five

stage hydrographs and the reestablishment of continuous flows that are

hydrologic criteria as descnbed above; ‘the criteria are the reeptablishment of
comparable to pre-channelization hy periods.

In an effort to provide conditions nbcessary to restore more natural flows
in the Kissimmee River, the SFWMD developed a proposal to modify seasonal
water storage operations in the Upper Basin (Figure 6-1). Appendix E provides
documentation describing the early qevelopment of the preliminary Lake
Kissimmee Regulation Schedule modification which was presented in the 1991
Federal feasibility study. The regulation schedule, which was developed by the
SFWMD, was used as the base for the development of the recommended plan
presented herein, This component was a critical part of the alternative
evaluation process, as it was evident that the restoration of the Lower Basin
hinged uan the successful unplemen tion of the Upper Basin project.
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Following additional extensive analyses, the SFWMD concluded that
backfilling a long continuous reach of C-38 (Level II Backfilling Plan) was the
best approach to restore the integrity of the Kissimmee River ecosystem.

6.2.3 Second Federal Feasibility Study (1990-1992)

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 resource planning. Therefore, the second
Corps feasibility study required several additional analyses to establish the
extent of Federal participation in the Level II Backfilling Plan. The report also
recognized that the implementation of the Headwaters Revitalization Project
was critical to achieving the recommended plan’s fish and wildlife restoration
outputs as described in the report.

The recommended plan proposed in the Feasibility Study, referred to as the
Modified Level II Backfilling plan, consisted 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 was estimated to be acquired in fee or easement to meet restoration needs
and preserve flood control in the Lower Basin. The shallowing and weir
construction and modification of Pool B weirs and backfilling south of S-65D
were designated as locally preferred options with no Federal participation. The
study did not demonstrate sufficient Federal justification for these options.
The estimated cost of the Recommended Plan was $426,885,000. Based on a
50-50 cost sharing of the total costs, less the cost of the locally preferred
options, the Federal share was $139,943,000.



Based upon the preliminary recommbndatmns for the modifications of the

iver Project, the Modified Level IT Backfilling plan recommended
in the feasibility report, are provided below in Table 6-2. stated before,
these outputs are dependent on the succérssful implementation the Headwaters
Revitalization co nent of the prOJ The envu'onmental dxtxons within

el e provided for compdnson

TABLﬁ 6-2
ENVIR#NMENTI‘AL OUTPUTS OF Kissmuse RIVER RESTORATION
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Environmental River/Flood Wetlands ]| HEP habiut | Instantaneous | Wi water | Ducks (winter| Wading birds
Outpu plain ecosysiem (scres) Units fish biomass (hcres) populstion) | (population;
(acres) « (pounds) excluding
Pre-channclization Conditions 48,800 35,000 § 339,800 81,000 —— 12,500 18,000
Existing CW’NT' ‘ 0 14,000 | 123,443 3,000 27,000 140 3,500
Modified Level I T 48,800 29,000 | 285,342 46,000 327,000 12,500 16,000
Backfilling (Recommended | ’
Plan)

6.2.5 Authorized Kissimmee River Project (1992)

The 1992 Water Resources Development Act authorized the construction of
the Headwaters Revitalization Project| and the Kissimmee River Restoration
Project (Modified Level II Backfilling Plan). Three portions bf the project, if
desired by|the sponsor, are to be accc;ﬁxplished without Federal participation.
Those portions, referred to as locally preferred options are: shallowing in Pool
A; modification of existing weirs in Pool B; and backfilling south of S-65D.
The Federal ptoj ct encompasses the ollowing camponents:

Head aters hevntahzatlon component as detailed herei
g of 29 continuous mlled of canal.

pntainment levee.

ification| of structure S-65 and S-65A.

Grade control structure upstream of S-65E.

degradation of local farm levees and ditches within the floodplain.
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6.3 BACKGROUND OF DEVELOPMENT FOR KISSIMMEE RIVER
HEADWATERS REVITALIZATION COMPONENT h

6.3.1 Background

Use of regulation schedule and operation rule modifications such as those
proposed in the 1991 feasibility study for achieving the integrated
environmental objectives for the upper and lower Kissimmee basins (see study
goal) is based upon the established premise that the basin’s environmental
restoration objectives will be met by reestablishing key hydrologic
characteristics. Hydrologic restoration criteria for the lower basin require
reestablishment of continuous inflows from the upper basin, particularly during
July-October, natural seasonality of high and low inflow regimes, and a wide
range of stochastic, discharge variability.

The primary criterion for achieving environmental improvements in the
upper basin is to increase the maximum extent and frequency of high lake
stages. The basic strategy is to modify the regulation schedule and operation
rules to allow lake stages to fluctuate more naturally with rainfall and
associated inflows from the upper basin watershed, and to reestablish outflow
regimes that reflect historic (pre-regulation) stage-discharge relationships for
the headwater lakes. Figure 3-1 provides the pre-regulation and regulated lake
stage frequency relationship. The flood control lake schedule has eliminated
the range of peak lake stages by 2 to 3 feet. More natural rainfall-driven
fluctuations would lead to higher lake stages, increasing water storage and,
thereby, accommodating maintenance of continuous inflows from the Upper to
Lower Basin.

6.3.2 SFWMD Development

In an effort to provide conditions necessary to restore more natural flows in
the Kissimmee River, the SFWMD developed a proposal to modify seasonal
water storage operations in the Upper Basin (Figure 6-1). Appendix E provides
documentation describing the early development of the preliminary Lake
Kissimmee Regulation Schedule modification which was presented in the 1991
Federal feasibility study. The regulation schedule, which was developed by the
SFWMD, was used as the base for the development of the recommended plan
presented herein.
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6.3.3 Development of Lake Regulation Schedule

The design of the proposed regulation schedule was based on 3 criteria:

(1) to_eliminate the on again/off again or pulsing effect of the existing
regulation schedule, (2) to provide more natural seasonal distributions of water
releases, and (3) to increase the frequency and extent of high water
fluctuations. Under natural conditions, the lake surface had a range of
fluctuation of approximately 6 feet 75 percent or more of the time. The
current regulation schedule is regulated over a 4 foot range. The on again/off
again pulsing affect was to be corrected by zoned discharges.

In order to provide more natural flow conditions, the seasonal water storage
had to be increased. Based on a sensitivity study that was conducted by the
SFWMD team, approximately 100,000 acre-feet of additional water storage was
required to provide for longer durations and seasonal variability of flow to the
lower river basin. The top water surface elevation of 54 feet was developed by
determining the increase in elevation, starting from the top of the existing lake
regulation schedule or 52.5 feet which would provide the storage requirements
of approximately 100,000 acre-feet. (See Plate 6-1, Storage - Elevation and Area
- Elevation Relations, C&SF, Part II, Kissimmee River Basin and Related Areas,
Suppl. 5, GDM, dated Oct 8, 1956). The total storage for lakes Kissimmee,
Hatchineha and Cypress at 52.5 feet is 440,000 acre-feet. The storage available
at 54 feet is 545,000 acre-feet. The difference is approximately 100,000 acre-
feet. The upper limit of water levels or increased storage capability was also
controlled by flood protection constraints. The stage corresponding to 30
percent of the Standard Project Flood (design flood elevation) under natural
conditions at Lake Kissimmee was 54 feet.

The top of the proposed schedule was lowered to 52.5 feet during the wet
season to allow for additional flood control storage. The scheduled drop during
the wet season also corresponds to the top of the existing regulation schedule
or 52.5 feet. If the top of the schedule was lowered below 52.5 feet, say to 52
feet, changes in the desired stage durations in the Upper and Lower Basin
would occur. The idea was to allow for more availability of water throughout
the year for the lower river restoration project. If the top of the lake schedule
was lowered below 52.5 feet, we might over discharge to the river too early,
especially during a normal to dry wet season. Additionally, stages in the Upper
Basin lakes would be driven lower for a longer period of time.
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SECTION 7
DEVELOPMENT OF PROJECT MODIFICATION

7.1 PLANNING PROCESS
7.1.1 Federal Objective

The Water Resources Development Act (WRDA) of 1992 authorizes the
Assistant Secretary of the Army to construct the Headwaters Revitalization
Project in accordance with a report prepared under Section 1135 based on the
benefits derived for the environmental restoration of the Kissimmee River.

- The Headwaters Revitalization Project is unique in that a larger project, the

Kissimmee River Restoration Project, relies upon the successful
implementation of the Headwaters element.

Historically, the Federal objective of water and related land resources
planning is to contribute to national economic development (NED) consistent
with protecting the nation’s environment, pursuant to national environmental
statutes, applicable executive orders, and other Federal planning requirements.
In accordance with Section 1135 guidance and the 1992 authorization, the
objective of the project modification is to improve the quality of the
environment by the restoration or improvement of degraded habitats to their
natural integrity, productivity, stability, and biological diversity. Furthermore,
based on Section 907 of the 1986 WRDA, environmental benefits attributable
to projects with the purpose of improving the Nation’s environment were
deemed to be at least equal to the costs of providing such projects. Because of
the environmental nature of this project, an analyses in support of an NED
Plan was not conducted for this study. An environmental restoration plan is
presented which maintains the flood damage prevention for the study area.

7.1.2 Federal Policy

It is the policy of the Corps of Engineers to consider in the planning process
all practicable and relevant alternatives applicable to sound water resources
management. No one alternative is to be pre-judged superior to any other.
The fundamental goal is to develop, define, and recommend a solution that has
public and institutional support, that is engineeringly feasible and cost effective,
and environmentally acceptable.



The plan that reasonably maxxmlzds our project environmental goals,
consistent with the Federal objective, is the goal of the Federal plan
formulation and analysis process. In addition, the most cost effective way of
constructing the authorized project is determined. Only modifications that
could potentially optimize the cost and benefits of the authorized project were
considered. Federal planning concerns other than environmental enhancement
include envir onmenFal protection, human safety, social well being, and cultural
and historic resources. Modifications to the authorized project were formulated
in consideration of ‘hese four criteria:

ectivenegs. The extent to jrwhich a given modif]
authorized project contributes to a solution to the degradation of the

J
. The extent to which a given modification of !
project is the most cost effective means of protecting the Natlon 8 environment.

(4) Accer
project and
the public,

The viability of a iglven modiﬁcatlon to the authonzed

d compatibility with existi

performed for alll plans recommending Federal participation in a water
resources development project for 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. Incremental analysis requires that fish and
wildlife resources be inventoried and grouped into resource categories as
meaningful indicators of their relative significance from a national, regional and
local perspective. Planning objectives are developed to reflect specific problems
and opportunities Fo be addressed during the study.

based upon the 1991 feasibility study and by the 1992 project authorization.
The authorization noted that the Upper Basin project was justified based on
the Lower| Basin benefits. Thus the primary purpose of the Upper Basin
project is to provide the necessary discharges to obtain the environmental
benefits for the Kissimmee River Restoration project. Modification of the
existing Lake Kissimmee regulation schedule is the only alternative which
achieves this objective. |

Plannin obje«‘%ives of the Headwa:’? Revitalization study were developed

; i 74"2
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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. While a
quantitative environmental incremental analysis cannot be performed for this
project due to the lack of separable environmental project features, a modified
qualitative analysis is provided which describes potential for increases in
environmental performance for various lake regulation schedules. Likewise,
the plan formulation process will be provided to clarify the process for
developing the measures for maintaining the required levels of flood protection
in the Upper Kissimmee Basin.

7.1.3 Environmental Compliance

The Final Environmental Impact Statement (FEIS) for the Kissimmee
River, Florida Environmental Restoration project was completed in December
1991 (USAED, Jacksonville). The Supplement to the Final EIS is integrated
into this project modification report and will be coordinated with the
appropriate local, State, and Federal agencies in the fall of 1995. The results
of this coordination will be contained in the Final Supplement to the FEIS
integrated within this report. This document describes the environmental
impacts of the authorized project modifications and summarizes compliance
with the Federal statutes and regulations.

The Corps considers and seeks to balance the environmental and
development needs of the Nation in full compliance with NEPA and other
authorities provided by Congress and the Executive Branch. Alternative means
of meeting competing demands generated by human water resource needs are
examined and their environmental values examined fully, along with the
economic, engineering, and social factors. Significant environmental resources
and values that would likely be impacted, favorable as well as adversely, by
alternatives being considered are identified early in the planning process. All
plans are formulated to avoid, to the fullest extent practicable, any adverse
impact on significant resources.

7.2 PLAN FORMULATION
7.2.1 Kissimmee River Restoration

Feasibility studies for the authorized Kissimmee River Project were
completed in 1991 (USAED, Jacksonville). An assortment of alternatives were
examined as possible solutions for the restoration of the degraded Kissimmee

River ecosystem (see Section 6, Needs and Opportunities). Detailed analyses
of these plans were developed based on an assortment of evaluation accounts,
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most economically efficient and enviro entally acceptable manner.

lved oxygen regimesin thﬂ restored river channel, Reestabhshed
discharge c aract txcs from Lake i

associated fish and wildlife values.

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.
Therefore, | modification of the Lake Kissimmee regulation schedule was
presented as a nedessary component of river restoration.

r |
|
7.2.2 Project Go

WRDA | 1992 authorizes the Secsztary of the Army to construct the

Headwaters Revitalization project and other project modifications based on the
benefits derived for the enwronmentdl restoration of the Kissimmee River

7.4
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basin. Based on WRDA 1992, the Headwaters Revitalization is justified on the
merits of the Lower Basin project. Therefore, the objective of the Headwaters
Revitalization Project must first recognize the primary goal of Kissimmee River
restoration.

To be consistent with guidance concerning Section 1135, the emphasis of
the proposed modifications in the Upper Kissimmee Basin should be to restore
or otherwise improve degraded habitats to their natural integrity, productivity,
stability, and biological diversity. Therefore, based on Section 1135 guidance
and WRDA 1992, the District established a goal for the Headwaters
Revitalization Project. The primary project goal was to reestablish discharges
to the Lower Basin that are necessary to restore the ecological integrity of the
Kissimmee River while optimizing environmental improvements to the
Kissimmee Upper Basin.

7.2.3 Development ot Planning Objectives

A plan formulation objective was established for the Headwaters
Revitalization study during the Kissimmee feasibility phase and subsequent
review conferences. In January 1993, representatives from the Corps, including
the Jacksonville District, South Atlantic Division, and Chief of Engineer’s office
met with the SFWMD in a special Review Conference to discuss policy and
procedural issues regarding the study. The following planning objectives were
established to address the requirements of the Upper Basin project and to
serve as guidelines for the formulation and evaluation of alternative plans:

(a) provide necessary storage and regulation schedule modifications to
approximate historical flow characteristics to achieve or exceed the benefits
intended for Kissimmee River restoration;

(b) increase the quantity and quality of the wetland habitat in the Upper
basin lake littoral zones to benefit fish and wildlife; and

(c) provide increased potential for recovery of several endangered and
threatened species, while not jeopardizing any listed species.
7.2.4 Environmental Planning Objectives

Water levels in Lakes Kissimmee, Cypress, and Hatchineha have been
maintained within a narrow range of fluctuations relative to the natural

conditions. Because of existing structural limitations and limited real estate
interests, it is not possible to allow water levels to exceed the top of the
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regulation schedule (elevation 52.5 feet, NGVD) without flood control releases
from the lakes. This resulted in substantial loss of good quality peripheral
marsh habitat around the lakes.

The re ationlschedule for Lakes Kissimmee, Cypress, and Hatchineha
requires that water levels be drawn down in advance of the wet (hurricane)
season and that water levels be allowed to rise prior to the dry season.
Consequently, discharges to the lower Hasm are generally limited during the
wet season and extended periods of no flow are common as water is being
stored in the upper lakes. Discharges increase during the dry season as water
levels in the lakes are being drawn down. Also, when water lewvels rise above
the regulation schedule (dry season or wet season), flood control discharges are
required. Following flood releases, it is common for discharges to decline
rapidly. The existing project has caused substantial alteration of the seasonal
flow patterns, increased the frequency of low or no flow conditions, and has
created the existerfcf:es of harmful pulse like discharges.

The perosed roject would result “‘in hydrologic alterations that would
provide environmental benefits in both the Upper and Lower basins. The
recommended plan would increase the range of water level fluctuations in the
Upper Basin. As aresult, there would be an increase in the size and quality of
the peripheral marshes for the beneﬁ'ﬁ of fish and wildlife.
benefits in the Lower Basin would result by reestablishment of more natural
timing of disch from the Upper basin. The U.S. Fish and Wildlife Service
has dete ed that Headwaters Revitalization will benefit the endangered
bald eagle, snail kite, and wood stork.. The increased stor: capacity and
expanded littoral zone would result in expanded riparian and wetland feeding

habitat and increased food supply for the eagle, kite and woodl stork.
7.2.5 Plan COOrdi*'latlon ‘

In the ilnterest}of interagency coordﬂtnation for planning studies and trying
to avoid issues arising very late in the planning process, the appropriate
Federal and state agencies were invited to participate in the planning and
review process fo;&h: development of the recommended plan detailed herein.

Jacksonville District, SFWMD, USFWS, and Florida Game and Freshwater Fish
Commission (FGFWFC) personnel met periodically to develop and review the
alternative Lake Kissimmee regulation &hedules. On January 24, 1995, an in-
progress review conference was held in the Jacksonville District with the
SFWMD, USFWS, FGFWFC, and Jacksonville District personnel in attendance.
The meeti£§ was held to discuss the final selection of alternative regulation

schedules and to resolve project related issues.

6
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On September 20, 1994, a Planning Conference was held in the Jacksonville
District to present details of the project recommendationsto the South Atlantic
Division office. The purpose of the conference was plan coordination and to
provide a forum for resolution of any project conflicts with District higher
authority. Based on the results of the conference, there were no conflicts with
the Jacksonville District’s approach to plan development.

7.3 PLANNING SCOPE AND CONSTRAINTS

The study area for the Headwaters project was confined within the
hydrologic limits of Lake Kissimmee, Lake Hatchineha, Lake Cypress and Lake
Tiger. The remaining Upper Basin lakes bordering these lakes are separated
from the Kissimmee chain-of-lakes by water control structures. Originally,
Lake Jackson was included within the study area, but the recent completion of
the Lake Jackson control structure by the Florida Game and Freshwater Fish
Commission between Lake Jackson and Lake Kissimmee allows regulation of
Lake Jackson apart from Lake Kissimmee. Therefore, Lake Jackson was
removed from the study area.

Based on the 1992 authorization, there are certain limitations which must
be considered in evaluating any plan for possible implementation. The January
1993 project review conference, (see Section 7.2.3), provided additional guidance
on developing project constraints and helped to define the limits of the study
planning evaluations. The following planning constraints were established to
serve as guidelines for formulating and evaluating alternative plans.

(a) maintain the existing level of flood protection in the Headwater Lakes;
(b) avoid any adverse impact to existing flood protection upstream of C-34
and C-35 (Lake Gentry and Lake Tohopekaliga, respectively);

(c) insure continuous flow in the Kissimmee River with duration and
variability characteristics comparable to pre-channelization records; and

(d) reestablish water schedules that result in floodplain inundation
frequencies and recession rates comparable to pre-channelization hydroperiods.

(e) avoid impacts to existing Federal navigation project
One exception to normal evaluation requirements, was that traditional

economic benefit-cost analysis would not be required for this environmental
restoration project in accordance to the authorized project purposes. While an

7-7




economic benefit cost analysis was not conducted for this project, economic and
social impacts as a result of increased water levels were d ented (see
Appendix Instead of the tradltxonal economic benefit-cost analysis, a
combmatlo of methods for measuring environmental improvements were used
in dete the impacts of the final array of alternatives. This evaluation
included comparison of historical flows, p&redlctmn of wetlands, and a prediction
of habitat units by HSI models.

A
-

7.4 DEVELOPMENT OF PROJECT MODIFICATION
7.4.1 Establishment of the Recommeﬂded Project Modification

Detailed analyses were conducted om proposed modifications to the existing
flood contr | project. Additive alternative measures which did not fully address
g objectxves were elther not consxdered or not ret ned for further

Modiﬁ ations of the existing La.ke}“ Kissimmee regulation schedule were
lental goals and
tional criteria

flood protection. Finally, various measures of land acquisition were considered
as part of the plan to obtam emnromhnental benefits and

to achieve the
izing fish and
d evaluation of

|
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7.4.2 NO ACTION Plan

Plan Description. Because Kissimmee River restoration is dependent upon
the implementation of a Headwaters project, this alternative assumes that the
authorized Kissimmee Restoration Project will not be implemented. No
solutions or remedial measures, for example river backfilling, would be
implemented or constructed in either the Upper or Lower Basins. While the
existing level of flood protection in the Kissimmee chain of lakes would not be
altered, opportunities for expansion of the existing lake littoral zones would not
be pursued. Likewise, the ecosystem of the river valley would continue to
degrade. The existing and forecast resource conditions without project
construction of the authorized project are described in more detail in the
"Existing” and "Future Without Project” condition sections, Section 4 and 5, of
the report. This alternative does not fulfill the stated objectives for the river
or the Upper Basin lakes.

Implementation Responsibilities. There would be no Federal responsibility
in the implementation of this alternative. This alternative plan is considered

in relation to the effects of construction of the authorized project.

Local Sponsor’s Views. The local sponsor has indicated in numerous letters
a commitment to implementation of the overall restoration project and,
therefore, the NO ACTION PLAN is unacceptable.

7.4.3 The 1991 Feasibility Report Headwaters Revitalization Plan
(Regulation Schedule Alternative RS1, RS1-A, RS1-B) -

The 1991 Feasibility Report and Environmental Impact Statement provided
a recommendation consisting of specific changes to the existing Lake
Kissimmee regulation schedule and operating rules for the restoration of the
Kissimmee River. 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 would seasonally reflood land between elevations 52.5 and
54.0 feet in Lakes Kissimmee, Hatchineha, and Cypress. It was expected that
flood damage reduction afforded by the existing Kissimmee River Flood Control
Project could be maintained with implementation of a zoned schedule. The
revised schedule would increase seasonal water storage capacity by 100,000
acre-feet, according to studies by the SFWMD. Figure 6-1 shows the
alternative Lake Kissimmee regulation schedule presented in the 1991 report.
The plan also consisted of channel enlargements, modification of existing water
control structures, and land acquisition. The plan was developed primarily for
river floodplain restoration. Upper Basin benefits or potential degradation of
the Upper Basin environment were not evaluated in detail.
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7.4.4 Modif cation/of the Existing Lake Reguiation Schedule
Rules (Regulation $chedule Alternativernsz)

Operational

below the top of the schedule where nofmally a no flow re ;_

pped as a potential plan during the early screemng of
alternative regulation schedules, see Section 7.5 and Appendix F, based on its
inability to provide required discharges %r river restoration.

ypass cha.nnel

746 Mo iﬁcatkin of the Operatlon Rules of the Proposed 1991 Lake

tion of the Upper Chain of iFakes’ regulation sched

the 1991 feasibility report 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. Eighteen modificatibns of the 1991
regulation schedule were developed and evaluated based on their ability of
achieving the 19891 schedule dischar reqmrements and improving Upper
Basin lake stages.

7.4.7 Structural Fflood Control Measu#es -
Based on the }equirements of the #Justing authorization, any new project
proposal must maintain the existing level of flood protection. Because project
impacts on residences and structural improvements could significantly increase
if the frequency of water levels were taised above 54.0 feet, a decision was
made by the Jacksonville District that the maximum extent of project related
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hydrologic impacts will be held at the 54.0 foot elevation. The criteria for
acceptability in the Upper Basin was to have no increase in the peak flood stage
above 54.0 feet for any flood frequency. Because of the planned acquisition of
lands below 54.0 feet, any increases in peak flood stages below 54.0 feet would
be acceptable. Potential flood impacts above 54.0 feet would be addressed
through an engineering solution (i.e. their will be no flood induced impacts
above 54.0 feet and no additional land requirements above 54.0 feet).
Modification of the lake regulation wet season rule curve and reduction of the
backfill length would not meet the authorized environmental outputs and were
subsequently eliminated.

a. Enlarge C-34, C-35, C-36, C-37, and Replace S-61 - If water levels
in Lake Kissimmee are increased, additional land interest and structural
modifications may be required to maintain the existing flood protection north
of Lake Cypress. These canals could be enlarged to flatten the flood profile
through the upper lakes and prevent increasing flood stages. By enlarging
canals C-34, C-35, C-36, C-37, the tailwaters of Lakes Tohopekaliga and Gentry
could be reduced to prevent the need for structural modifications or real estate
acquisition upstream of Lake Cypress. Canal bottom-widths from 20 feet to 160
feet were tested. The need to replace S-61 to further reduce the impact on
tailwater at Lake Tohopekaliga was also considered.

Evaluation of whether deepening the canals would be a viable alternative
to widening for flood control purposes was also considered. Based on the
hydraulic performance of a deepened channel option, the deepening option was
not carried forward in the plan development stage.

b. S-65 Structure Modification or Addition of Bypass Spillway and
Gate Extensions - Modifications to the existing S-65 structure could be needed
to provide larger discharge capacity because of the higher stages in Lake
Kissimmee and to overcome the discharge capacity affected by higher tailwater
elevations below S-65. Several versions of these measures were tested.
Various enlargement options at S-65 were tested in conjunction with the
various canal configurations and simulated floods up to the Standard Project
Flood.

c. Alignment Option for Canal Widening - Alternative options for the
widening of C-34, C-35, C36 and C-37 were considered. Potential acres of
wetlands affected on the either the right or left side of the canals were
provided by the USFWS. Based on this information, alignment options which
reduce the environmental impacts were considered.
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d. Create a gﬂ Using the Alignment of Short Canal - Excavation

of a canal along the alignment of Short Canal, a shallow drainage canal between
Cypress Lake and Lake Kissimmee, could reduce the amount that C-36 and C-
37 would have to be enlarged. Short Canal, however, is now little more than

a depression through a marsh. Because enlargement would require extensive

excavation
considerable expe

and removal of excavated material away from the marsh at
» this alternative was dropped from furthe
| |

consideration.
7.4.8 Additional Structural Plans

inating the additional land requirements iy
Kissimmee River and for reducing or eliﬁninating any structural improvements
: iminary assessment of the S66A removal alfernative, both

d the desirability of the operational
d spillway structure, it was recommended
of S65A not be considered as a project feature. The S-65A option is discussed

ease | Flow-ways BeMen Tributary Lakes
pe - Increasing the reg'ulationﬁ‘lchedule of Lake Kissimmee will effect

ibutary lakes. Lake Tiger is connected to Lake Kissimmee
gam which flows

eliminate the need to acquire real estate interest around the Lake Tiger by
issimmee’s regulatiolh schedule, an option was
improving the flow-way between the lake and Lake Kissimmee to permit

between Lake Tiger and Lake stsimmee - This alternative included
idening options, the addition of weirs or culverts with flap gates and
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were no feasible structural alternative for reducing or eliminating the
requirement of land acquisition at Lake Tiger. The analysis is described in
more detail in the Flood Control Design Optimization section.

d. Addition of a New Water Control Structure - The Florida Game
and Freshwater Fish Commission requested that a water control structure at
the northern end of C-36 to regulate Lake Cypress at levels closer to the
historic conditions be considered. The alternative was considered, but it was
expected that the added structure and the loss of initial storage in Lake
Cypress would have an adverse impact on flood stages upstream of the
proposed structure and that it may interfere with the required operational
criteria for the river restoration project. Since monitoring and evaluation of
operation criteria will be an ongoing process after implementation of the
Kissimmee River Project, the Jacksonville District proposes to defer any
investigation of a new control structure.

7.4.9 Land Acquisition Requirements - Acquire Property Rights in Fee
Verses Easement

The environmental benefits achieved, in both the Upper and Lower Basin,
by modifying the regulation schedule would be affected by how the land is used
with the project. A range of real estate acquisition possibilities were evaluated
for securing various levels of land use controls over the floodplain around the
headwater lakes. Acquisition of real estate interests in fee simple versus
easement rights were compared with potential fish and wildlife benefits and
project requirements for flood control storage. It was recogmnized that
agricultural uses compatible with seasonal flooding, such as cattle grazing,
might also be compatible with, or beneficial to, fish and wildlife uses. With the
U.S. Fish and Wildlife Service and the Florida Game and Fresh Water Fish
Commission, we considered the beneficial uses of grazing and fire as part of a
wildlife management plan for the Headwaters.

If the land is acquired in fee, which would be a higher cost than if the land
were acquired in easement, the use of the land acquired in fee would be limited
to project purposes and would not be disturbed in such a way that could be
damaging to the environment. If the land is acquired in a lesser easement, the
environmental benefits may not be fully achieved, nor would we have the
flexibility to modify or deviate from the proposed lake regulation schedule for
future environmental or flood control purposes.
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7.5 EVALUATION OF LAKE KISSIMMEE REGULATION SCHEDULE
ALTERNATIVES | |

The 1991 feas blhty study demon#trated that dischargds required to

accomplish ecologiral restoration of the lower basin could be provided by

modifying the flood control regulation schedule and operation rules for the
adwater lakes (i.e., Kigsimmee, Hatchineha, dnd Cypress).

bw regimes for

fications (Figure '6-1) provided required infl
g i ‘ arges, with

‘ urmg May-September and between 52.5-54
remaining onths of the year, also have the potentia.l for increasi

expansion of littoral wetlands and incr quality and produ .
ing the lakes was sugdpested but not rigorous

The ponent of plan forml#.latlon for the Headwaters study was
ation schedule

wn in the 1991

authoriz schedule and
operation were used as a

agement schemes

and the Corps
and Figures 7-1).
During this iterative design process, an interagency envi
consisting of the USFWS, the Florida C&ame and Freshwater Eish Commxsslon,
the alternatives
ower and Upper

ocess which lead
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TABLE 7-1
REGULATION SCHEDULE ALTERNATIVES

(See Figures in Appendix F.)

OPERATION RULES

RS1

(SFWMD 1990 AND
1991 FEASIBILITY
STUDY SCHEDULE)

Three discharge zones bounded by an upper flood control
regulation zone when lake stages exceed 52.5-54 ft and a
lower no discharge zone when lake stages are < 48.5 ft.
Within this envelop no discharges are made during March;
during other months discharges either vary according to
the historic (pre-regulation) stage-discharge relationship or
are maintained at 250 cfs, depending upon lake stages.

Same as RS1 with slight modifications to historic stage-
discharge rating curve.

Same as RS1 without March no discharge zone.

Same discharge zones as RS1-B except upper flood control
regulation zone is bounded by existing regulation schedule
elevations.

Same as RS1-B with slightly higher flood control envelop
during May.

and lower no discharge zones as RS4. Within this envelop
< 51.68 ft or unregulated flow as lake stages overtop a weir
with a fixed crest of 51.68 ft.

RS6

Two discharge zones bounded by the same flood control
and lower no discharge zones as RS4. Within this envelop
discharges are maintained at 150 cfs when lake stages are
< 49 ft or vary according to a new outlet rating curve

Same as RS3 except 250 cfs zone changed to 400 cfs zone.
Two discharge zones bounded by the same flood control
discharges are maintained at 250 cfs when lake stages are
(RC-A rating curve from Appendix F).

RS8

November-May.
Same as RS6 with a different stage-discharge rating curve
(RC-B rating curve from Appendix F).

RS9

Same as RS6 with the addition of a 400 cfs discharge zone
that occurs at different lake stages than the RS7 400 cfs

Same as RS6 with the addition of a 400 cfs discharge zone
when lake stages fall within designated ranges during
discharge zone
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| | TABLE7-1
/. REGULATION SCHEDULE ALTERNATIVES
f | (See Figures in Appendix F.)
ALTERNATIVE 'OPERATION RULES }
| .
|
R%Q-A \ Same as RS9 wm{h a modification to the 400 kfs discharge
| }{ zone e
-
9-B Same as RS9 wﬁh a modification to the 400 icfs discharge
zone different from that of RS9-A
9-C Same as RS9 wdth a modification to the 400 icfs discharge
zone different from that of RS8-A and RS9-
9-D Same as RS9-C with elimination of 400 cfs ischarge zone
(T400C150RR in during November-December
i USFWS CAR, J
[qblo ) Same ag RS9-A with historical stage—discha;ge rating curve. |
Ré] 0-A J Same as RS9-B %th historical stage-dlscha;Ee rating curve.
|

Same as RS9-C %w:th historical stage-dxscha;{ge rating curve.

Same a5 RSQ-lﬂwnh historical stage-dxschn#ge rating curve. |
Same as RS9-C jand RS10-B with RS8 Wdischme

§ rating curve dufing January-June and histdrical stage-
1 discharge mﬁnﬁ curve during July-December.

RS11- I Same as RS11 with elimination of 400 cfs dis
(T1000HISRR in during Novembbr-December.

USFWS CAR)
|

|

e
&
—
p—
— 3
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Initial alternatives were developed and improved through the addition or
variation of one or several discharge zones. Upper level discharge zones were
developed based on the historic rating curve in order to provide opportunities
to achieve historic flow patterns. Because modelling outputs suggested the
potential for overdrainage of Upper Basin lakes when historic discharges were
used, two reduced stage-discharge rating curves, RC-A and RC-B, were
developed as alternatives (see Figure C3, Appendix F for rating curves). In
order to avoid reduction of higher water levels in the lakes, schedules were
eventually modified by inserting a transitional zone with discharges between
400 cfs and 150 cfs. Minimum discharges of 160 cfs were incorporated within
the schedules during low lake level periods.

7.5.2 Evaluation Process

The hydrologic performance of these alternatives was modeled over a 18-
year, (1970-87) post-channelization simulation period, using a modified version
of a continuous simulation model (Fan, 1986) for the upper chain of lakes
(UKISS model). Environmental analyses of the alternatives focused on
comparisons of their simulated hydrologic performance with the established
restoration criteria. Lower Basin environmental requirements were based upon
the simulated discharge regimes of the alternatives. Simulated Lake
Kissimmee outflows for each alternative were compared to discharge
characteristice of the RS1 schedule, because the 1991 feasibility study
demonstrated that the hydrologic performance of this schedule met the criteria
for restoration of the lower basin ecosystem and was used as a basis for the
restoration project’s authorization.

New alternatives were considered acceptable if their simulated discharge
characteristics equalled or exceeded the hydrologic performance of the RS1
schedule. Comparisons were based upon monthly discharge exceedence data
(i.e., discharges that were exceeded during various percentages of the
simulation period). The continuous flow criteria was evaluated by determining
monthly discharges that were exceeded during 90 percent of the simulation
period. The degree to which the alternatives reestablished discharge variability
and natural seasonal distributions of high and low flow periods was evaluated
by monthly discharges that were exceeded during 10, 25, 50, and 75 percent of
the simulation period. These percentages were chosen to represent magnitudes
of discharges that could be expected during low (discharge exceeded during 75%
of simulation period), average (discharge exceeded during 50% of simulation
period), high (discharge exceeded during 25% of simulation period) and peak
(discharges exceeded during 10% of simulation period) flow periods.
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Upper B%m environmental analyse? were based upon comparisons of
observed and simulated stage duration/ curves for the post-channelization
period. During the 1934-60 period of record, Lake Kissimmee stpges exceeded
54 ft approximately 7 percent of the| time and were less than 485 ft
approximately 19 percent of the time. | Because frequencies of lake stages
between 49.6 ft and 50.8 ft were similar fdr the observed post-regulation period
and historical period, and the primary environmental objective for the Upper
Basin is to reestablish littoral wetlands| that were drained by lowered lake
stages, Upper Basin analyses focussed on|the degree to which the alternatives
increased frequencies of lake stages bet#een 50.8 and 54 ft.

7.5.3 Initial 8creerjlng of Alternatives

Initial screening of the hydrologic performance of each alternative indicated
that nine schedules failed to meet the minimum requirements of the Upper or
Lower Basin restoration criteria. Five :
RS3, and RS4 schedules, were eliminated because simulations ipdicated these

consistently lower isti guldtion schedule.
The RS2, RS5, RS6, and RS8 alternatives were eliminated because their
discharge characteristics during average flow periods were inadequate for
Lower Basin restoration. Simulations indicate that 50 percent of the time the
RS2 and RS5 schedules would pmduce inflows of only 250 cfs. The RS6 and
RSS8 alternatives p an 600 cfs during
most months, including much of the wet season. Based upon Lower Basin
stage and Upper in di i ips, i ced by these
schedules wTould nsistently inundate only 50 percent or less of the river’s

Table| 7-2 summarizes the screening process fbr the first 8

J i’
/
|
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TABLE 7-2

INITTIAL SCREENING OF ALTERNATIVES

OPTION | ACHIEVE LOWER T LAKE KISSIMMEE MAINTAIN FOR
BASIN FLOODPLAIN | STAGE ABOVE NEXT PHASE OF
INUNDATION OBSERVED PERIOD | REVIEW

(1870-88)

RS1 ACHIEVED POOR NO

RS1-A ACHIEVED POOR NO

RS1-B ACHIEVED POOR NO

RS2 NOT MET POOR NO

RS3 ACHIEVED POOR NO

RS4 ACHIEVED POOR NO

RS5 NOT MET POOR NO

RS6 NOT MET FAIR NO

RS7 ACHIEVED FAIR YES

RS8 NOT MET GOOD NO

7.5.4 Intermediate Development of Alternatives

The RS9, RS10, and RS11 series of alternatives were developed through
sequential modifications of the RS7 schedule. Modifications involved
adjustments of the location of the 400 cfs discharge zones and changes to the
upper zone discharge rating curve. The main difference in the RS9 schedules
is the addition of a 400 to 150 cfs transition zone from the 50 foot to 49 foot
lake stages. The RS10 series also include the 400 cfs transition zone, but uses
the historic rating curve above the 50 foot stage instead of the RC-A rating
curve. RS11 and RS11A include the 400 cfs transition zone below 50 feet, but
incorporate a combination of the Historic and RC-B rating curves in the upper
discharge zones.
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through D, RS10, RS10-A through C, RS11, RS11-A
gimes that met the Lower Basin restoration criteria and

ese alternatives had lower frequencies of no flow periods,
tude of low flows during wet season months and average
ason months, and redistributed average and high flow
tural seasonal pattern.

stage/discharge over the period of record. Alternatives RS10, R$10-A, RS10-B,
and RS10-C resulted in frequencies of lake stages > 51.5 feet that were similar
to that produced by the current regulation schedule, but significantly lower
frequencies of st between 49.5-51.5 feet. Alternatives RS7, RS11, and
RS11-A resulted in slightly higher frequencies of stages >52.5 feet and lower
frequencies | of stages between 50-51/ feet than the current schedule.
Alternatives RS9, RS9-A, RS9-B, RSQ-E, and RS9-D produced the greatest
increase in frequencies of lake stages >51 feet, and had frequencies of stages
between 49-51 feet similar to observed frequencies of these stages during the
1970-88 simulation period.
|

interagency meeting in Nq%vember 1994, the last two schedules,
RS9-D and RS11-A, were selected to be evaluated further by the USFWS.

Because this alternative does not have a zone that limits discharges to 400 cfs
when lake stages are between 50-52 feet during November-December, it would
produce more natural inflows to lower basin during these months. Therefore,
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TABLE 7-3
EVALUATION OF INTERMEDIATE ALTERNATIVES

LOWER BASIN
FLOODPLAIN

LAKE KISS STAGE
ABOVE 52.5 FEET

ABOVE OBSERVED
49-51 FT

RS8D BEST FAIR

RS10 ACHIEVED POOR
RS10A ACHIEVED POOR
RS10B ACHIEVED POOR
RS10C ACHIEVED POOR
RS11 ACHIEVED GOOD
RS11A ACHIEVED BEST

7.5.5 Detailed Evaluation and Selection of Final Plan

The USFWS conducted detailed analyses of the final two alternatives, RS9-D
and RS11-A, based on the addition of several new evaluation criteria. (Note:
USFWS Coordination Act Report calls the alternatives by their original model
designation; RS9-D is 400C150RR, and RS11-A is T1000HISRR). The stage-
exceedence curves used in the initial screening of alternatives only indicated
the percent of time over the period of record that a certain water level would
be exceeded; it did not indicate the duration of each occurrence. The average
duration of flooding and drying events was judged to be more significant,
because it correlates better with the suitability of flooded areas as wildlife
habitat and with the beneficial effects of routine low water levels. For this
reason, seven criteria were developed for comparing the final alternatives.
Three quantitative criteria were developed for evaluating the Upper Basin
outputs. Four criteria were used for measuring the performance of the
alternatives in achieving river restoration. The seven criteria are:
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* average du4tion, in days, of water levels greater than 52.5 feet, the
present regulated maximum of the lake?;

* aver duration of water levels l‘d‘wer than 49 feet;

* coefficient of variation of the daily ]‘records over the 18 period of record -

provides a measur ‘ of overall variability of water levels from the mean;

* average duration (days) with greater than 90 perc%nt floodplain
inundation in the wet season (June 1 - Oct 31);
|

* aver dura+ion (days) less than EQOO cfs flow at S-65, in wet season,;

* average de‘ation (days) with h‘reater than 25 percent floodplain
inundation, Jan 1 -} May 31; |

* averaTe duraTion (days) less than 200 cfs flow at S-65, JAn 1 - May 31.

A formula was devised to provide an overall ranking of the final two
alternatives and to compare these alterﬂatives with the period of record. The
overall ranking (R) Fquals the weighting factor (W) for each critFrion times the

individual ranking value (r) for each cﬁteﬁon, summed across the 7 criteria:

\ \R = W,xr, + Wc...xr;‘2 + .. Woxr, \

The individual ing value (r) for each criterion is a value from 0 to 1,
based on the range of values observed for the alternatives and the observed
values in the reference periods of record. For criteria 1, 2, 3, 4, and 6, high
values are more desirable, and r is calculated as follows:

L

where X, is the highest value for each ¢riterion among the alternatives or the
period of ricord. ‘

follows: \ |

For crit%ria 5 aTnd 7, lower values are more desirable, and r|is calculated as
| - X
- X

7.98
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Evaluation team members assigned weighing factors, based on the following
premises that account for institutional priorities. The preliminary review of
water regulation schedules was based on evaluation of the timing and volume
of discharges to the Kissimmee River. Although lower basin criteria was
included in the final selection of the preferred schedule, it was decided that
greater weight should be given to the factors relating to the Headwater lakes,
that is, higher water levels and greater water level fluctuation. For the Lower
Basin criteria, delivery of water to the Kissimmee River during the wet season
months was considered more important than providing floodplain inundation
and avoidance of low flow in the dry season.

Therefore, among the 7 criteria, the average number of days with water
levels above 52.5 feet (criterion 1) and the overall variability in water levels
(criterion 3) were considered most important to the evaluation for the Chain
of Lakes, and were assigned a weighting factor of 2. The effects on the Lower
Basin during the dry season (criteria 6 and 7) were considered relatively less
important, and were assigned a weighting of 0.5. The other three criteria (2,
4, and 5) were considered to be intermediate in importance, and were assigned
a weighting factor of 1.

Table 7-4 provides the ranking of the final two schedules as detailed by the
USFWS in their 1994 Coordination Act Report. The RS9-D alternative rated
higher than the RS11-A schedule for 5 of the 7 criteria. Although the average
duration of water levels above 52.5 feet, criteria 1, is lower for RS9-D, the RS9-
D schedule produces the greatest increase in frequencies of stages above 51
feet. A comparison of the observed period of record and the RS9-D stage and
percent of time exceedence relationship is provided in Figure 7-2. On January
24, 1994, an Interagency Review Conference was held in the Jacksonville
District for the project to discuss the results of the Service’s community-level
evaluation of the final alternatives. Based on the performance of the schedules,
a joint decision was made by the group that the RS9-D regulation schedule was
the best alternative for achieving the integrated environmental restoration
objectives of the Upper and Lower Basins. Subsequently, the USFWS used
individual species models on the preferred alternative to determine the
potential for habitat improvements within the Upper Kissimmee Basin.
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TABLE7—-4

RANKING OF THE FINAL TWO LAKE SCHEDULE ALTERNATIVES

— —————

wro ORIC” ~QBSERVED, il BSUCA

_ lcATERMIFACTOR] =~ SCORE SCORE SCORE SCORE

wW)__louTeut _(q o+ § OUTPUT (4 __(Wi*t] L OUTPUT _fn__(Wits JOUTPUT () _OM°(0 )

1 2| e430 1000 2000 480 0076 0152f 2330 0362 0725] 2490 0387 0.774

2 1] 8750 1000 1000] 3870 0442 o04s2] 8530 0875 09875] 6310 0721 o072

3 2] 435 1000 2000 308 0708 1416 260 059 1.195 257 0591 1.182

4 1] 7650 0990 0990 3100 0401 0401] 7730 1.000 1000] 70.80 0916 0916

5 1} 5030 0108 o0108] 5640 0000 0000} 3820 0323 0323] 5250 0063 0069

6 0Sf{ 11490 1000 0500] 5030 0438 0219] 10290 089 0448] 8070 0.702 0.351

| 7 1| osl 400 csse ourel 4140 osiz ozl eos0 o000 oooo} 7100 o208 owe)

TOTAL SCORE 7.076 2.902 4.665 4.116

NOTES:

1 CRITERION 1 = AVE duration (days) water levels exceed 52.5 it (Positively correlated, with weighting factor = 2)
CRITERION 2 = AVE duration (days) waler levels below 43 ft. (Positively correlated, with weighting factor = 1)
CRITERION 3 = Coefficient of variation of water levels over 18—year pesiod. (Positively correlated, with weighting factor = 2)
CRITERION 4 = AVE dmﬂon (days) wlth ammr than so% fioodplain Inundation in the wet season (June 1 — Oct 31)

CRITERION 5 = AVE durnﬂon (days) wﬂh lou thm 200 dl M d S-65, in the we! season, {Inversely corfelated; W ]
CRITERION 6 = AVE duration (days) with greater than 25% floodplein inundation, Jan 1 — May 31. (Positively correlsted, whh wolghtlng factor = 0.5)

CRITERION 7 = AVE duration (days) with less than 200 cfs flow st S-65, .Jan 1 — May 31. (inversely correlated, with weighting factor = 0.5)

2NOTE: (N =

individual ranking value

3 NOTE: HISTORIC PERIOD (1939-42; 1945-58)
4 NOTE: OBSERVED (1970-1988)
5 NOTE: REFER TO TEXT FOR EXPLANATION OF CRITERIA AND THE CALCULATION OF THE TOTAL SCORE
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7.6 ENVIR NMENXAL RESTORATION ANALYSIS OF THE RECOMMENDED
LAKE REGULATION SCHEDULE '

proposed project because of the predominance of highly tolerant etland plants
at the waters edge.  The mmnnum hydro]oglc regime for determi

uming that the growing season is year-round in t.he study

growing se
rous standard), this equates to 18 days

area (the

saturation. | ( ‘
|
All durations were derived from model simulations over an 18 year, post-
channelization (1970-87) period. The model has been calibrated for stage, but
underestim ted harge during the simulation period by approximately 20

ation period of recard (Obeysekera and Laftin, 1990).
cal record, the
of normal or
i . ater benefits
then the simulation model predicted. The observed 1970-1988 period had an
average duration of 18.2 days saturation at an elevation of 52,19 feet. While
the RS9-D alternative provided an averd&ge duration of 19.25 days saturation at
52.87 feet. 'The Service generalized the findings of the hydrologic analyses and
assumed that the present upper end of wetlands is approximately 52 feet and
the with project upper end of wetlands would be 52.5 feet. Based on the
Service’s evaluation, the revised lake regulation schedule would restore about
5,939 acres of additional littoral maish relative to the present condition
excluding the breaching of local farm levees. If all three of the local farm
levees, which were identified by the USFWS adjacent to the shorelines of
Lakes Kissimmee, Hatchineha, and Cypress are breached about 7,236 of acres
of marsh vTould be restored.

|
|

|
\
r
1
|
\
|
\

’ 732
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7.6.2 Fish and Wildlife Habitat Modelling

As a cooperating agency with the U.S. Army Corps of Engineers in this
study, the U.S. Fish and Wildlife Service (USFWS) gathered data and
constructed models of the habitat requirements (species models) of
representative faunal species in the Upper Basin (Annex D). The models were
used with a grid-cell-based Geographical Information System (GIS) to
quantitatively evaluate the final alternative lake regulation schedule. As a
result of using a drier period of the historical hydrological record (see
Paragraph 7.6.1), the habitat unit outputs are considered conservative. During
periods of normal or above normal rainfall both basins would attain significantly
greater benefits then the simulation model predicted. Evaluation species were
those listed below:

Snail kite (Federally endangered)

Florida sandhill crane (State threatened)

Bald eagle (Federally endangered)

Audubon’s crested caracara (Federally threatened)
Wood stork (Federally endangered)

Florida mottled duck (resident game species)
Snowy egret (State species of special concern)
Largemouth bass (sport fish species)

Great egret (widely ranging, opportunistic predator)
0 Ring-necked duck (migratory game species)

el RS ol o o e

—

Table 7-5 presents the results of the species models in terms of habitat
units for the recommended lake regulation schedule. The total reflects that
local farm levees surrounding the effected lakes will be breached to
hydrologically connect the existing wetlands with the lakes and allow additional
restoration. Section 7.6.3 presents an analysis which demonstrates the cost
effectiveness of breaching the local farm levees to obtain the full potential for
environmental benefit in the Upper Basin.
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TABLE 7-5
T HABITAT UNITS (ACRES X HSI)
FOR EXITING AND RECOMMENDED P

WITHOUT
| FLORIDA DUCK | |
| RING-NECK DUCK | 11,516 15,015 3,499
FNAIL KITE 650 B 180 l
GREAT EGRET 17619 | 21509 3,890
SNOWY EGRET | 13943 | | 16,501 9,558
WOOD STORK | 16491 | 18353 1,862
| LARGEMOUTH BASS 38174 | | 38937 763
| BALD FAGLE 31,827 | | 32,102 15

ISANDHILL CRANE | 63,452 63,208 dm) | ®

L SPE IES 241 923 257 201 5,278
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7.6.3 Levee Breaching Cost Effectiveness Analysis

Lands up to the 54 foot elevation will be periodically reflooded with the
implementation of the recommended lake regulation schedule. Throughout
Lakes Kissimmee, Hatchineha and Cypress, several farm levees were
constructed adjacent to the lakes by land owners prior to implementation of the
flood control project. Plate 8-1, Project Plan Plate, shows the location of five
local farm levees which are within the influence of the proposed regulation
schedule. Three were identified by the USFWS in their Coordination Act
Report. Two more where identified later in the study. These levees have
encroached upon the historic lake littoral zone, separating the large, historic,
lake bottom marshes from the lakes. In each case, either drainage canals or
pump stations are in place to drain surface water run-off into the adjacent lake.

Because the levees encroach within the boundaries of the storage
requirements of the proposed lake regulation schedule, e.g. 54 feet, and the
levees would not provide adequate protection for lands behind the levees, lands
located behind levees will be inundated as part of the project requirements.
Lands located behind farm levees are not beyond the impacted areas of the
proposed regulation schedule and are not considered as separable project areas.
For this reason, an incremental analysis was not possible or appropriate for
determining the justification for reflooding these lands. While a quantitative
environmental incremental analysis cannot be performed for this project due
to the lack of separable project environmental features, a modified qualitative
analysis was done which describes the potential for increases in environmental
performance for the recommended lake regulation schedules.

Lands behind all of the levees, are required as part of the water storage
needs for the restoration of the Lower Kissimmee River Basin and would
provide additional areas for environmental enhancement in the Upper Basin.
A sixth levee, referred to as the Exposition levee, located along the western
shore of Lake Hatchineha, was also identified, but was found to be adequate for
protection against a 10 year or project level flood based on a geotechnical
investigation performed by the Jacksonville District. Approximately 220 acres
of land would need to be acquired if we use the land for project environmental
and storage purposes. Because the cost of acquiring the land located behind
the levee and degrading the levee, $451,000, was considered too high compared
to the limited storage and environmental benefit, the District recommended
not to acquire lands located behind the Exposition levee.

Since these levees would provide a hindrance against the hydrologic
influence of the proposed lake regulation schedule, the removal of these levees
would provide the full storage capacity required for maintenance of the existing
project flood control project and for Kissimmee River environmental

7-35




restoration. F‘he removal or partial removal of locally constructeh levees would
enhance the hydroperiod on the interior portions of the propﬁny presently
being protecjted by the levees, allowing for expansion of the lake littoral zone
in the Upper Basin, Breaching of the levees was considered as|a more viable
alternative to degradation of the entire levee. The breach was estimated based
on providing a minimum of 100 foot gaps at approximately every one thousand
feet along the levee alignment. This alternative would be less expensive than
degrading the entire levee, and would provide areas for upland habitat to
remain. |

An analysis was performed to demonstrate the cost effectiveness of
degrading five local farm levees located adjacent to Lakes Cypress, Hatchineha,
and Kissimmee. Table 7-6 describes the levees and the analysis based on the
value of weqands expected for degrading the levee and on the ex
value outputs as detailed by the USFWS in their Coordination Report. Out
of the ten species modelled by the USFWS, only five showed significant changes
after the project is'implemented. These five species, the Florida Duck, Great
Egret, Snowy Egret, Wood Stork, and the Bald Eagle, were selected for the cost
effectiveness analysis. Degrading the five local levees is recommended to
improve project storage capability for the Lower Basin restgration and for
increasing the level of environmental enhancement in the Upper Basin.
Breaching of the levees would restore afp additional 1,350 acresiof marsh. The
total additional litt*)ral marsh added relative to the existing condition would be
5,939 acres. |
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TABLE 7-6

COST EFFECTIVENESS OF BREACHING

LOCAL FARM LEVEES

TADDITIONAL BENEFITS |
| IF LEVEES BREACHED | e
LANDS | PROJECT LAND cOSsT ADDED ADDED jLocAL LEVEE
LOCAL FARM LEVEES LENGTH BETWEEN] STORAGE | REQUIRED OF GAP WETLANDS | HABITAT TOTAL PROJECT
(FT) (525454 FT|(ACRE-FT) |FORPRQJT | LAND LEVEE |PRODUCED }(IN HABITAT FRQJECT RECOMMENDATIONS
(ACRES) STORA 1 's 1,000's (ACRES) UNITS) COST
LAKE CYPRESS
1 BRONSON 13,000 700 1,110{ YES $674 $26 166 210| $700| GAP LEVEE
[AKE HATCHINEHA
2 SPARKS CANDLER {15,000 500 810 YES $707 $26 31 39 $733| GAP LEVEE
3 ROLUNG MEADOWS {22,000 1,826 2,550 YES $5,480 $30 1028 1511| $5,510| GAP LEVEE
LAKE KISSIMMEE
4 OVERSTREET 14,000 171 525| YES $274 $22 103 180| $296| GAP LEVEE
5 OASIS 2,500 205 ars| YEs $256 $10 2 38| $266| GAP LEVEE
]
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7.7 FLOOD CONTFOL DESIGN OPTIMbZATION

The stru tural components of the red:ommended plan were not formulated
as a measure for achieving a given level of project environmental outputs. The
structural components of the plan are required to maintain the existing level
of flood protection in the Upper Basin. They were not proposed as additional
options for ini j 8, but necessary

Based on our January 21, 1994, Re " w Conference which was held in the
Jacksonville District with the South Florida Water Manage ent District, a
decision was made by the Jacksonville District to limit pro;e induced flood

. e mpost-pro,)ect
flood stag s above 54 feet were ad essed through proposed structural
modificatic cture at Lake
Kissimmee.

Hydrologi ak¢ imits of flood impacts
i were developed,

itrol design was
adule or 54.0 feet

Furthermore,
impacts will not extend beyond the boundaries of the S-61 and S-
ial development

and proposed new
ject continues to
on in the Upper
s above 54.0 feet

7-38
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sponsor currently owns the lands necessary to withstand the 11,000 cfs flow in
Pool A at a design headwater of elevation 46.3 feet at S-65A (translates to
about elevation 49.5 feet at S-65 tailwater). S-65 is operated such that the total
discharge at S-65A (S-65 releases plus local inflow into Pool A) does not exceed
11,000 cfs and therefore maintains flood stages within available sponsor-owned
lands. Under the with-project conditions, backwater effects from the restored
river section in Pool B under a 30 percent SPF flow translates to a peak stage
at the S-65 tailwater of about elevation 52 feet. Any attempt to maintain a
tailwater comparable to existing conditions would require the reduction of
S-65 releases to less than 5,000 cfs, which in turn would lead to an
unacceptable rise in the Lake Kissimmee and Upper Basin lake stages.
Therefore, in order to maintain the existing level of flood protection upstream
of S-65, S-65 must be operated to make full available discharges to the Lower
Basin. This was the operating criteria that was used for all flood control
alternatives described in this section.

The Upper and Lower Kissimmee basins were analyzed as a fully-integrated
hydraulic system with the Corp’s one-dimensional unsteady flow routing model,
UNET. UNET provides the analytical tool for designing the structural
modifications (i.e., improved canals, increased structural capacity) necessary to
maintain existing flood control criteria upstream of S-65 for the recommended
project. Appendix A, Hydrology and Hydraulic Analyses, provides a detailed
documentation of the modelling effort and the optimization of the flood control
design features.

With the combined capabilities of the UKISS and UNET models, the study
allowed flood control features to be designed through a coincident frequency
approach whereby flood stages are considered to result from the joint
probabilities of starting water surface elevation and rainfall frequency. The
starting water surface elevations for flood events vary according to the stage-
duration relationship generated by the UKISS period of record routing model.
The joint probability approach provided a statistical basis for the flood control
project and resulted in design optimization and cost reduction of certain project
features. The alternatives which were considered for flood control design
optimization are described below:

a. Alternative 1 (With backfill and new regulation schedule) is the
condition of restoration of the Kissimmee River and installation of the new
schedule without any other structural modifications.

b. Alternative 2 (With backfill, new schedule, and enlarged canals)
is the same as Alternative 1 but with enlargement of the canals C-36 and C-37
connecting Lakes Kissimmee, Hatchineha, and Cypress. The plan for C-36 calls
for an increase in canal width from 48 feet to 60 feet. C-37 will be widened -
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was found to

protection.

increase of 33 percent in the Lake Kissimmee outlet capacity by ¢
from a 3-bay to a 4-bay structure. ‘

tailwater, gulation change,

hatives. Table
eak flood stages for the! Existing Conditions /and the four
alternatives described in Section 7.7.1 using the proposed regulation schedule.
Figures A-10 through A-21 of the Hydrology and Hydraulics Appéndix also show
plots of the stage-frequency curves for existing conditions| and the four
alternatives| using the proposed regulation schedule. Review of the stage-

clusions:

Cypress e it necessary to improve downstream conveyan¢e by enlarging
canals C-36/and C-37. :‘

flood stages in Lake Kissimmee above elevation 54 feet f
frequency storm. | ‘

3. Alternative 3 (S-65: 4-bay) doe£ not restrict stage impacts on Lake
Kissimmee to below elevation 54 feet for the 25-year frequency storm.

4. Alternative 4 (S-65: 5-bay) limits stage impacts at all|six locations to
feet or below (see 5. below). Alternative 4 is the recommended
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TABLE 7-7
PEAK STAGES FOR ALTERNATIVES
FOR-OPTIMIZATION OF UPPER BASIN FLOOD CONTROL DESIGN

EAK STAGE 1 ALT.
(EL FT) i CONDI- #1
} TIONS |

§-61 TAILWATER
| s34 TALWTER
| crpress
| HATCHINEHA
| xssnnEe
| micer

. || *ALT | Vs.
| #4 EX.

I 54.62
53.69 l 54.20
52.41 H 53.00 | 0.7
4 53.35

57.4

I 563

53.74 0.1

i} 53.29 09 J 53.17 0.8
53.44 05 || 53.37 04

57.4 00 g 57.4 0.0

| 563 | 00

| 61.7 0.0

IE
|
,l*
[ 1= |:
[
-
I. .
|
I
l%
(-]
B
J
E
LI

1. Alternative 1. - Proposed Regulation Schedule with no structural modifications.

2. Alternative 2. - Proposed Regulation Schedule with enlarging canals C-36 and C-37.

3. Alternative 3. (Plan 2) - Proposed Regulation Schedule with enlarging canals C-36 and C-37 and
increasing $-65 outlet from 3 to 4 bays.

*4. Alternative 4. (Plan 1) - The Recommended Plan - Proposed Regulation Schedule with enlarging canals
C-36 and C-37 and increasing S-65 outlet from 3 to 5 bays.
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TABLE 7-7 (continued)

132

EAK STAGES FOR DESIGN ALTERNATIVE
FOR OPT ON OF UPPER BASIN FLOOD CONTROL DESIGN
| ‘
PEAK STAGE ST § ALT. | Vs. {| ALT. |Vvs. J ALT. | v8. i}l ALT. ] V8.
EL. FD) | NDI- | #1 | Ex {jwz (EX Jes [EX e |Ex
1ONS |
25-YEAR FRE
S-61 TAILWA 9 | 5591 {00 [| 5535 | 08 J 5533 | 0.6/ 522 | 07
5634 TALWATR || ta01 | ss.02 | 01 5537 | 08 | 638 | 068§ 5627 | 07
CYPRESS | T rreme 07 | sass | 07| 5488 | -08
i HATCHINEHA 85.42 | 553 | .01 | b4ss |06 ] ses2 | 06| sees | 07
KISSIMMEE | 96 [5379 |02 f| 5421 | 03 | se24 | 02/ 5385 | 00
I TIGER J .08 %53.96 0.1 fj:54.25 0.2 § 542 0.1[ 5405 | 0.0
FACKSON | 58.1 s8.1 | 00 ffsa1 | 0o Bss1 | oo fl 581 | oo
ROSALIE T 6 I 566 | 00 fi566 | 0o 566 | 00 ) 588 | 00
MARIAN 1 621 | oo Jlezs | oo Jez1 | 0d fe2r | 00
50-YEAR FREQ ‘
S-61 TAILWATER .77 5645 | 03 § 6588 | 09 B 5579 | -10 | 5544 | -13
5634 TALWATR | 568 | 5645 | 0.4 Josso |10 | s582 | 10 Joss | .13
CYPRESS | 5656 | 5619 | 04 5558 | .10 [ 555 | -aa § sz | -1e
l[nxrcmﬁ.». 5641 5594 | -05 5549 | 09 f} 5539 | -1.0 | 5488 | -15
msstm:Ef E.la 543¢ | 08 J 54.88 | 03 [ 5468 -o.# 5408 | -10
TIGER L 55.15 5444 | 07 § 5488 | 03 f| 54am1 -oi 54.23 | -09
Il sackson | 58.4 584 | 00 fs8a | oo llsea | op fess | 00
| rosaLe | Tss.s 568 | 00 J 568 | oo || 568 oi 5.8 | 0.0
MARIAN 162.4 624 | 00 Je24 | 00 624 | ob Jeze | 00
|
| i ! |
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7.7.3 S65A REMOVAL OPTION

The removal of S65A was considered by the 1985 Kissimmee River Final
Feasibility Report, the SFWMD’s 1990 "Kissimmee River Restoration
Alternative Plan Evaluation and Preliminary Design Report” and the 1991
Kissimmee River Restoration Feasibility Study. The option was never pursued
because of the wuncertainty of the potential overdrainage of the Pool A
floodplain. The current combined Upper and Lower Basin UNET modelling
indicates that flood stages will be higher in Pool A of the Kissimmee River than
originally modelled for the 1991 feasibility study. The S65A removal option
resurfaced for this study as a possible measure for reducing the additional land
requirements in the Kissimmee River Pool A and for reducing or eliminating
any structural improvements at S-65.

The UNET model was used to assess the potential overdrainage problem
arising from the removal of S65A. Flood flows, average daily flows and low flow
conditions out of S65 were modelled to determine the range of potential stage
impacts in Pool A.

The removal of S65A appears to lower Lake Kissimmee and Pool A stages
during the extreme flood flows (25 year and larger). Lower stages during
average daily flow conditions indicate possible overdrainage of the Pool A
floodplain. Water levels in Pool A could be lowered as much as 2 to 5 feet,
depending on the average daily flows. The lower stages would likely overdrain
the surrounding floodplain and adjacent tributaries resulting in a reduction in
available groundwater. As such, the projected environmental outputs of the
authorized recommended plan will be reduced. Potential environmental and
navigational impacts would necessitate implementation of engineering and/or
mitigation measures to reduce or avoid project induced damages.

Based on the U. S. Fish and Wildlife Service’s 1991 Coordination Act Report,
maintaining the gated spillway structure could provide the operational
flexibility desired for the accomplishment of pool stage fluctuation and a flow-
through impounded marsh in the Pool A area. The marsh feature would add
approximately 3,214 acres of wetlands to Pool A. Based on a preliminary
UNET model evaluation, the removal of S65A does not remove the requirement
to increase the outlet capacity at S65. The model indicates that the S65A
removal alternative would result in a net increase in flood stages above 54 feet.
Therefore, the S65 structure would have to be modified to compensate for the
increase in flood stages.
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ine the cost effectiveness of the S65A removal alternative,
developed for comparison to the recommended plan.
d maintenance costs were not included in comparison.
structural improve ents including the additional land
requirements in Pool A (above 1991 feasibility levels) were compared with the
option of S65A rem val and tieback leveq degradation. Table 7-B summarized
e cost of the recomimended S65 structural im Improvements

excludmg overdrainage or envu-onmental imtxgatlon Ineasures, is proxxmately
$3.7 million. Additive measures, whetheh' levee mpoundments r small weirs

COST OF

| Lanps | | $ 365000 UNKNOWN
l REMOVE M | 31,105,00?
TIEBACK N
CONTROL M:m : $ 620,

T
%
g

%
3

83 365 000 l

ED ON UPDATED COST TO REMOVE S658.
SED ON UPDATED COST FROM 1980 SFWMD
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7.7.4 Tributary Impact Analyses of Recommended Flood Control Plan

Lakes Jackson, Tiger, and Rosalie and are connected directly to Lake
Kissimmee either through natural tributaries or man-made canals. Hydraulic
analyses were conducted to determine if and to what extent an increase in the
Lake Kissimmee regulation schedule would impact the flood stages in the three
lakes and tributaries.

a. Lake Jackson - Lake Jackson is connected to Lake Kissimmee through
Jackson Canal, a man-made canal approximately 2.75 miles in length. The
Lake Jackson Water Control Structure (LJWCS), installed in 1994, was
designed to maintain Lake Jackson at a higher stage (elevation 53.5 feet) in
order to improve the aquatic habitat of the lake. Although the peak stages in
Lake Jackson increased after the LJWCS was installed, these impacts are
attributable to the structure itself and to the higher regulation schedule for
Lake Jackson. These locations are sufficiently elevated to remain unaffected
by the changes in the Lake Kissimmee regulation schedule and S-65 capacity.
Stage impacts resulting from the increased Lake Kissimmee regulation
schedule were limited to river mile 6.0 to 6.5 along Jackson Canal and would
be on the magnitude of only 0.1 feet. Lake Kissimmee is considered to be at
river mile 5.25 and LJWCS at river mile 7.5.

b. Lake Tiger - Lake Tiger is connected to Lake Kissimmee through Tiger
Creek, a small, mildly meandering natural stream which flows through a flat,
swampy expanse of marshes over a distance of 9,000 feet. Since Lake Tiger and
Lake Kissimmee are at essentially the same natural ground elevation and since
no water control structure is currently installed on Tiger Creek, the peak flood
stages for the two lakes are intrinsically linked and are nearly identical for
floods above elevation 54 feet. Under normal stage and flow conditions, the
head loss through Tiger Creek generally results in Lake Tiger exhibiting a 0.1
to 0.5 feet higher water stage than Lake Kissimmee. The head loss may
increase to over 1 foot in the early phases of a flood when discharges through
Tiger Creek are high and the Lake Kissimmee stage is still relatively low (i.e.,
less than elevation 51 feet). However, as the stage in Lake Kissimmee rises
due to a larger flood event and approaches or exceeds 54 feet, the head
difference between the two lakes is reduced to 0.1 feet or less. Since the Lake
Tiger flood stage is intrinsically linked to the Lake Kissimmee flood stage,
outside of isolating Lake Tiger and installing a substantial pump station, there
is no structural measure to insure that the Lake Tiger with-project stages can
be reduced below those of Lake Kissimmee. The Lake Tiger evaluation is
described in the following paragraphs.
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Several structural alternatives and combinations of the alternatives were
considered and evaluated for construction at the Tiger Creek location to reduce
flood stages/in Lake Tiger. Since the e Tiger flood stage is intrinsically
linked to the Lake Kissimmee flood stage the only structural alternative to
reduce w1th project flood stages below Lake Kissimmee is isolating Lake Tiger

Sizing of the pump station based on the critical 25—year ood frequency
indicate that a 1650 cfs capacity pump station would be required at the Tiger
Creek outlet of Lake Tiger. A prehmmb.ry cost estimate for a{1650 cfs pump
station was prepared. Estimated cost is $10,647,000. The estimated cost of
land acquisition at Lake Tiger, including the costs of lands, administration, and
contingencies is $3,000,000. Additional costs associated with the station
superstructure, inlet and outlet channels, culverts and tieback lévees extending
to high ground would escalate the total cost of the pump station even higher.
Furthermore, annual operating and maintenance costs as well ag environmental
mitigation are additional considerations making the pumping dption even less
attractive. | |

Therefore, the flood control solutionjfor Lake Tiger must be similar to that

already recommended for Lake Ki ee, which is a combination of
nnplement g Plan 1 (C-36 and C-37 improvements, S-65 enlargement) and
acquiring interest in lands to elevation 54 feet around Lake Tiger.
Project lands lying between the 52.5 foot contour and the 54 fodt contour would
need to be acquired based on a flowage easement. A perpetual flowage
easement is being recommended over fee acquisition due to the limited post-
project environmental benefits within the Lake Tiger littorall zone.

TABL

| AROUND|LAKE TIGER T ]l
2. INSTALL 1650 CFS NO COSTS | sm,m,joo

PUMP STATION

i BETWEEN LAKE TIGER |

| AND IMMEE |
!

| 3. INSTALL CULVERTS | NO COSTS | NOT ESTIMATED
| AND TIEBACK LEVEES ]

$3,000,000
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c. Lake Rosalie - Lake Rosalie is connected to Lake Kissimmee through
Zippeter Canal, a man-made canal about 2.0 miles in length. G-113, a SFWMD
weir structure is installed in the canal about 1.6 miles downstream from Lake
Rosalie and maintains Lake Rosalie at a higher stage, normally between
elevation 54.0 to 54.5 feet. The natural outlet of Lake Rosalie, however, is
Rosalie Creek, a meandering stream at the south end of the lake, which
discharges at a natural sill elevation of 50 feet downstream to Lake Tiger. The
weir will prevent any backwater effects due to an increased Lake Kissimmee
regulation schedule from impacting stages in Lake Rosalie.

7.8 UPPER BASIN FLOOD CONTROL DESIGN

The plan developed in Section 7.7 was designed to meet the requirements
of maintaining the existing level of flood in the Upper Basin. The plan calls for
widening the flood control canals C-36 and C-37 by 12 and 20 feet, respectively
and increasing the outlet capacity of water control structure S-65 by 2 bays.
There will be no project induced flood damages above elevation 54 feet around
those lands surrounding Lakes, Cypress, Hatchineha, Kissimmee and Tiger.
Lands in the Upper Basin above the S-61 and S63A water control structures
will not be impacted by the recommended project. Therefore, the existing level
of flood protection provided by the current flood control project will be
maintained. Table 7-10 provides a comparison of the existing flood stages based
on the existing conditions with the flood stages expected with the proposed lake
regulation schedule and accompanying flood control measures. Based on the
Table 7-10, the project will have no impact on flood stages above 64-foot
elevation during severe or catastrophic events, for example, the 50 or 100 year
storm events. In fact, based on the results of the hydrologic modelling, areas
surrounding Lakes Cypress, Hatchineha, Kissimmee and Tiger should expect
an increase in the level of flood protection based on the reduction of the 100-
year flood stage.
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TABLE 7-10
KISSIMMEE RIVER UPPER BASIN

—EXISTING VERSUS PROJECT PEAK FLOOD STAGE COMPARISON (FT)
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7.9 EVALUATION OF REAL ESTATE REQUIREMENTS
7.9.1_Development of Project Real Estate Requirements

As a result of the recommended regulation schedule, lands between the
existing 52.5 foot regulation schedule and the proposed 54.0 foot regulation
schedule will be periodically flooded. This will require acquisition of land to
insure the minimum project requirements are obtained. Land acquired under
the provisions of a flowage easement will generally not address the
requirements of the Headwaters Revitalization Project. To achieve project
environmental goals and to assure that flexibility is available to operate the
regulation schedule, as necessary, to achieve the greatest environmental
benefits without impacting flood control, it was determined that adequate
interests in lands should be acquired to provide for flexibility in post project
hydrology and to assure the full realization of fish and wildlife project
potentials.

The environmental benefits achieved by modifying the regulation schedule
may be affected by how the acquired land is used. If the land is acquired
through minimal flowage easements, the land will be available for use by land
owners during dry periods. The availability of project lands to land owners for
farming and other uses could greatly reduce the environmental potential for
the project. Undeveloped lands between the 52.5 foot and the 54 foot contour
will require restrictions of detrimental activities, operations and structures to
insure that the full project environmental objectives of the Kissimmee
Headwaters Revitalization Project are met. Fee is required in agricultural
areas where land uses would be detrimental to the environmental benefits
being achieved for this project. The restrictions required to achieve the
environmental goals would prohibit fertilizing, chopping, mowing, weeding, and
cultivating practices which would render the lands unusable for highest and
best use which is agricultural.

Environmental resource agencies have stated the desire to increase the
duration of flooding at the 54 foot elevation. The Fish and Wildlife
Coordination Act Report dated April 1994 and cover letter dated June 30, 1994,
from U. S. Department of the Interior, recommends operational flexibility to
increase periods of inundation between the 52.5 and 54-foot contours to
increase environmental benefits. Coordination with Fish and Wildlife and the
South Florida Water Management District Environmental biologists resulted
in a determination by the Corps of Engineers that it will be beneficial to extend
duration of water storage at the 54 foot regulation schedule when this can be
accomplished without detrimental impacts to flood control. This will increase
wetlands and provide even greater environmental benefits in the Upper Basin.
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The U.S. y Corps of Engineers conﬂurs with USFWS'’s re

Revxtalxzatlo
acquisition wi

Therefore, acqlﬁsmon in fee will be ' reqmred for
rights to penodiflcally reflood lands, achieving optimal
ibility.

5,986 acres of land bﬂlow 52.5 feet NGVD, located between
Lakes Cypress and Kissimmee were previously made available for the existing
Flood Control Project by Perpetual Flowage Easements. These
required in| fee to| support the operational flexibility of the schedule and
environmental restoration purposes of %e project. The lands are upland and
surrounded by elevations exceeding 52.5 feet NGVD. These lands have been
determined not to be subject to navigational servitude as they are not
hydrologic y conne cted to the lakes. With the increase in regulation schedule
and inundation of these as well as surrounding lands to 54.0 feet, it is now
necessary to include these lands in acdmsmon of fee for the water storage

requirements and to comply with environmental restoration of the project. The
valuation will be for the difference between the value of interest previously
provided the value of the required fee estate.

i
!
r‘

7-50 }

140




141

Exceptions to fee acquisition should only be pursued in a few areas where
it would be more advantageous to the government to obtain a restrictive
flowage easement. These areas include, but are not limited to; existing
mitigation project lands, highly developed subdivisions, and lands surrounding
Lake Tiger. ‘

7.9.2 Justification for Real Estate Interests Less Than Fee in Residential
Areas

Perpetual Conservation and Flowage and Perpetual Inundation easements
are recommended only where fee acquisition is not required to provide
maximum environmental benefits. These areas include residential areas, State
of Florida Trustee of the Internal Improvement Funds (T.L.LF.) lands, and
mitigation lands owned by the Celebration for Disney, Inc. The Perpetual
Conservation/Flowage easements are recommended in densely populated areas
to prohibit activities on easement lands that would be detrimental to or
interfere with the Federal project.

(1) A perpetual conservation/flowage easements is recommended in dense
residential areas and on State park lands (Three Lakes Management Area and
Lake Kissimmee State Park). The portion of Three Lakes Management Area
that is within the project and consists of 1,261.51 acres and is owned in fee by
the State of Florida. Lake Kissimmee State Park is also owned in fee by the
State of Florida and contains approximately 472.20 acres within the project
area. It has been determined based on conclusions in the Attorney’s Opinion
dated January 1996, that Perpetual Conservation and Flowage Easement are
recommended for acquisition in these areas. Existing uses of the lands and
management practices by the Trustees of the Internal Improvement Fund
(State of Florida) are not available for flood control nor environmental benefits
between the 52.5 and 54.0 foot contours.

(2) The lands north of Lake Hatchineha known as Celebration lands
(Walker Ranch) are owned by the Celebration Company a subsidiary of the
Disney Corporation as mitigation lands for other lands of the Celebration
Company and other subsidiaries of the Disney Corporation. The conditions of
a Department of the Army permit and Department of Environmental
Protection Permit issued December 1992, required the Celebration Company
to purchase these lands in fee for mitigation purposes. The lands are to be
managed by the Nature Conservatory, a non-profit corporation with fee title
being conveyed to the Nature Conservatory in stages. The permit also required
the Celebration Company to convey a Perpetual Conservation Easement to the
State, South Florida Water Management District, Florida Game and
Freshwater Fish Commission, and the Nature Conservation. The Celebration
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Company conveyed a perpetual conservatlon easement to the Nature

Conservatory, the , the FGFWFC and the State of Florida Department
of Enviro tal gulatlon This easenpent restricts the use of the property
for enviro urposes. The additional nght to flood, flow and store water
on the property f flood control purposes is required for the Kissimmee
Headwater tion Project; therefore, a Perpetual Flowage Easement is

recommend for e Celebration lands.

uisi ‘on of a perpetual ﬂq»wage easements is recommended for
lands surrounding Lake Tiger where environmental benefits will be minimal
ized in the areas between 52.5 and 54.0 feet impacted by the
recommended regulation schedule. These lesser estates have been coordinated

proposed lak tion schedule up to the 54 foot elevation. Furthermore,
the existing levee systems would be inadequate to protect ls
levee from the ro;ect mduced inundation. Section 7 6.3 describes the

A sgixth levee, referred to as the Eﬁsﬂiﬁon levee, located along the western
ake i eha was also evalnated. Approximately 120 acres of land

benefit, the District re rommended not

to acquire lands located behind the Exposition levee.
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SECTION 8
THE RECOMMENDED PLAN-

8.1 RECOMMENDED PLAN HEADWATERS REVITALIZATION PROJECT

Based on the performance of the alternatives, the recommended plan for
the Headwaters Revitalization Project includes the following features:

* Modification of the existing Lake Kissimmee regulation schedule.
Modification of the regulation schedule is necessary for the restoration of the
Kissimmee River and to expand the upper Kissimmee Lake littoral zones. (see
Figure 3-1 for details).

* Acquisition of approximately 20,800 acres of land bordering the affected
lakes, Lake Hatchineha, Lake Kissimmee, Lake Cypress, and Lake Tiger
(PLATE 8-1, Project Area Map).

* Widening of upper basin flood control canals, C-36 and C-37. Because of
the increased tailwater flood stages at S-65 resulting from the modified
regulation schedule, the flood control canals connecting Lake Kissimmee to
Lake Hatchineha, C-37, and Lake Hatchineha to Lake Cypress, C-36 will have
to be enlarged to flatten the flood profile through the upper lakes and prevent
excessive flooding.

* Increase outlet capacity at water control structure S-65. Modifications to
the existing S-65 structure will be needed to reduce flood stages in Lake
Kissimmee and to provide adequate discharge capacity.

* Degradation of local levees. Reflooding of lands up to the 54 foot
elevation will be partially impeded by local farm levees that have been
constructed within the historic lake littoral zone. Breaching of five local levees
is recommended for obtaining the water storage required for achieving Lower
Basin and Upper Basin restoration. Approximately 1 mile of levee sections or
about 60,000 cubic yards will be degraded by backfilling adjacent borrow
ditches. The five levees are located on the east and southwest side of Lake
Kissimmee, north side of Lake Cypress, and the south and north side of Lake
Hatchineha.
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enhancmg he pe 'pheral marsh habitats. The beneficial effects include
expansion of lake littoral zones up to appi'oxxmately 14,000 acres and increased
spatial and temporal dynamics produced} by long term fluctuatipns in seasonal
water levels. These dynamics are expected to increase the overall quality and
productivity of littoral habitat, and create significant area of wetlands.

The upper l%vel of the recommbnded lake regulation schedule will
increase from elevation 52.5 feet to eleWatlon 54.0 feet, and the schedule will
be zoned to provide for a variable discharge scheme based on season and water
level conditions. Even though the upperiend of the schedule was expanded, the
lake stages will not fluctuate within the entire 5.5 foot range every year.
During wet years the upper end of the zone will be used, whilé the lower end
will be used in dry|years. The propose 1schedule will seasonally reflood lands
between elevations 52.5 and 54.0 feet in Lakes Kissimmee, Hatchineha,
Cypress, and Tiger increasing the seasonal water storage ca acity by about
100,000 acre-feet. Figure 8-1 provides & description of the recommended lake
regulation schedule and operation rules.
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schedule may be & ject.
is acquired through minimal flowage easements, the land will be available for
use by land owners during dry periods. The availability of project lands to land

Therefore,
rights to
periodically reflood
insuring future ope

schedule will l;e

meet Lower Basin and Upper Basin reéquirements.

Reflooded lands affected by the lake regulation schedule below elevation
54.0 feet will have to be acquired to insure that the mjinimum project
requirements are obtained. Approximately 20,800 acres of affected lands
surrounding Lakes Kissimmee, Tiger, Hatchineha, and Cypress will be acquired

based on achieving the full potential of project purposes. Approximately 5,986
acres of this land, located below 62.5 feet elevation between Lakes Cypress and
Kissimmee, were previously required and made available for the existing flood
control project. These lands are now required in fee to allow the operational
flexibility to meet the storage requirements in the Upper and Lower Basin for
environmental restoration. The lands are upland and surrounded by elevations
exceeding 52.5 feet NGVD. These areas were inundated when the lake stage
was raised up to 52.5 feet and were, therefore, required previously for flood
control purposes, With the increase in regulation schedule and inundation of
these as well as surrounding lands to 54.0 feet, it is now ne¢essary to include
these lands in acquisition of fee for the environmental restordtion project. The
valuation will be for the difference between the value of flowage easement
previously provn‘ d and the value of the requu‘ed fee estate. Appenchx H, Real

surrounding Lak
purposes.
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The interest in these lands will be a Perpetual Conservation and Flowage
Easement.

The following estates are required: fee title; fee title with reservations of
riparian rights as well as grazing (beef cattle only); fee title with reservations
of riparian rights as well as road access in several parcels; a perpetual flowage
easement over the Celebration lands; perpetual conservation/flowage
easements in dense residential areas and on State park lands (Three Lakes
Management Area and Lake Kissimmee State Park); perpetual conservation/
flowage easements with the right to prohibit, remove or fill septic systems in
Hatchineha Estates; Water Inundation Easements; and perpetual flowage
easements surrounding Lake Tiger where environmental benefits will not be
realized in the areas between 52.5 and 54.0 feet impacted by the recommended
regulation schedule. Land acquisition of approximately 20,800 acres bordering
the four lakes impacted by the increased storage and restoration will be
required.

8.4 ENGINEERING ALTERNATIVESFOR IMPACTED RESIDENTIALSEPTIC
SYSTEMS

8.4.1 Septic System Impacts

All of the homes and businesses in the lakeside study area use septic
tanks with drain fields to dispose of their sewage. Most are individual on-gite
below-ground installations with both the tank and the drain field below the
general ground level. There are a few cluster systems in place where the
effluent from several sources is disposed of in a common drain field. There are
also a few mounded drain fields in the area.

To function properly, typical septic systems should have the discharge
pipe invert at least two feet lower than the top of the septic tank and resting
on at least six inches of gravel. The gravel layer should be at least one foot
above the "seasonal high water table". If the lake elevation is increased to 54
feet MSL for part of the year, it would likely cause septic systems whose
tanks/drain fields are too low to malfunction. This would create an intolerable
health hazard as untreated sewage would be discharged to the Kissimmee.

Based on the criteria developed by the Corps and the SFWMD, septic
systems with a top of tank elevation of 56 feet or lower would be considered
impacted under the operation of the modified lake regulation schedule. This
is based on application of the vertical clearance requirement of 3.6 feet from
the seasonal high water level. The seasonal high water level was taken to be
the maximum scheduled lake elevation during the wet season, or 52.5 feet. All
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septic tmkg located with top of tank below the 56-foot elevbtion must be
replaced with mounded septic tanks or if pnsite cure is not possible, be acquired
in fee. An engineering analysis was completed by the Jacksonville District of
several alte:mative?.

basic criteria for their use can be met. The criteria are: sufficient land to site
em; mound could be sited with at least five-foot setbacks from
mound could be sited at least 1650 feet from delineated
'he proposed repair n‘*ethods are as follows:

MounEed ems are proposed as replacements in those areas where

. : The repair for an impacted ﬁot will require
installation of a four-foot diameter mdt‘.:mle, a dosing pump station, and a
raised mound. repair is feasible if the raised 34’x44’ mouhd can be sited
on the lot maintain 150-foot setbacks from water courses.

: In gituations where the site did not meet
ments from bodies of water or the lot was too small, the raised
mound could be sited on a vacant lot.

3. : When severas adjacent lots are too ¢lose to a water
body or lot|sizes are too small, a remote cluster system can be used. In this
design, a ;ound system is located off-site with a dosing pump station.

Sewage effluent from two to six residehces would be pumpeq to this central
dosing pump stati*m. :

Table 8-1 ibes the numbet*; of likely impacted ems and the
possibility for using mounded systems in different locations. Parcels in areas

where an ite cure is permittable feasible (mounded septic tanks) were
appraised M e Water Inundation/ Easement. Parcels which cannot be
cured wou{d be acquired in fee. |

8.6
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TABLE 8-1
SEPTIC SYSTEM IMPACTS

“Estimated
Total Lots Off-site
Impacted Can Be Can Be Cluster

Total by Lake Corrected | Corrected | System | Sewered |
Lots | Operation | by On-Site | by Off-Site | (No. of Lots §
Over 52.5 | Mounded Mounded lots)

feet System Systems
107 85 58 8 7(19) 0
116 77 49 2 9(26) 0
127 12 4 0 2(8) 0
Hatchineha
Estates’ 306 61 0 0 61

The Oasis

'Note the only method of correction is to connect the impacted lots to a sewer system.

8.4.2 Hatchineha Estates

There are approximately 306 lots in Hatchineha Estates with an estimate
of 61 impacted with no means of an onsite cure. This subdivision consists of
waterfront lots situated on man-made canals, and 150-foot setbacks cannot be
achieved. In addition, there are no vacant lots where off-site mounded systems
could be placed. These septic systems do not meet current permitting criteria,
but were "grandfathered” in for zoning purposes because they were built long
before the zoning laws were developed. For purposes of the project cost
estimate, these parcels were appraised in fee acquisition.

The non-Federal sponsor has indicated a preference to construct a sewer
system in lieu of acquisition. Construction of a sewer treatment system was
determined to be a feasible alternative to land acquisition for Hatchineha
Estates based on a cost comparison. If constructed, the construction of the
facilities will be a non-Federal responsibility. A perpetual conservation/flowage
easement with the right to prohibit existing and future septic tanks, and the
right to fill and remove exiting septic tanks, as well as a release will be
acquired from landowners required to participate in the hookup to the
recommended sewer treatment plant.
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The estimated construction cost m&:ludmg construction, supervision and

inspection and contingencies is $2,834,000 for the residences impacted versus
estimated real estate costs of acquisition, 91-646 relocation, administration and
contingencies totalling $9,260,000. The construction cost estimate is based on
a Jacksonville District Corps of Engineers analysis. The sponsor will receive

credit for fee acquisition if the sewer treatment system is not implemented.
The project sponsor may receive LERRD’% credit as a "cost to cure", if the sewer
treatment system is implemented. The maximum will be set at the Corps

estimate for constriction of the sewer treatment plant .
R

8.5 ENLARGE FLOOD CONTROL CANALS

A design constraint was placed on the restoration objective to insure that
the same level of flood protection was maintained in the Upper Kissimmee
Basin once the project was implemented. Additionally, the proposed regulation
schedule would not adversely impact existing flood protection upstream of C-34
and C-35 (i.e., Lakes Gentry and Tohopekaliga, respectively).

Hydrologic n}odelhng was completed to detail the affects|of the proposed
Lake Kissimmee Regulation Schedule. Based on the results of the model, flood
stages would be substantially increased at Kissimmee, Hatchineha, and Cypress.
By enlarging canals C-36 and C-37, flood impacts in Lake Hatchineha and
Cypress were reduced to levels below the 54 foot elevation. The canal
enlargements also reduced the tailwaters at S-61 and S-63A su¢h that the flood
impacts from the proposed Lake Kissimmee regulation schedule did not extend
upstream of the spillways (i.e., into Lakes Tohopekaliga and Gentry,
respectively). Modifications to canals/ C-34 and C-35 were not found to be
necessary. However, excess shoal matepal presently existing within the canals
should be removed. |

discharge capacity by about 15 percent for a 10-year event.
be widened from 70 feet to 90 feet, requiring the excavation
approximately 330,000 cubic yards of material. Canal widening would be

cypress trees on the eastern bank. Cjal widening would increase the canal’s

right-of-ways.
horizontal slope.

/
|
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In addition to these design quantities, approximately 700,000 cubic yards
of excess shoal material will need to be removed in area canals. Canals C-35,
C-36 and C-37 will require the removal of 170,000 cubic yards, 160,000 cubic
yards, and 373,000 cubic yards, respectively, of shoal material. The costs of
removing the excess material will be included as part of the sponsor’s
responsibility for operation and maintenance.

8.6 STRUCTURE S-65 MODIFICATIONS

In order to maintain the existing level of flood protection above 54 feet
the outlet capacity of the existing S-65 gated spillway structure will be
increased by about 66 percent. The increase in outlet capacity will be provided
by the addition of two concrete bays on the east side of the existing three bay
structure. The discharge capacity will be increased from a maximum of 11,000
cfs to about 18,000 cfs. In addition to the structural modification, the existing
entrance and exit channels to the structure will be enlarged to realign with the
new structure configuration. The modified channel will be designed to reduce
scour and provide adequate getaway capacity from the structure.

Although the S-65 discharge capacity will be increased by 66 percent, the
probability of ever being able to discharge 18,000 cfs for an extended period is
remote. Under a relatively small flood, the amount of inflow to the lake and
the insufficient head differential across S-65 (because of tailwater elevation)
will result in sustained maximum discharges of less than 11,000 cfs. It will not
be until larger floods, when Lake Kissimmee approaches elevation 54 feet and
continues to rise, that the advantage of the increased outlet capacity will be
realized. Only under an extreme or nearly catastrophic event would there be
sufficient head across the structure (i.e. Lake Kissimmee stages greater than
56 feet) to discharge 18,000 cfs to the Lower Basin.

8.7 DEGRADE LOCAL LEVEES

The breaching of locally constructed levees and dikes will increase the
hydroperiod on interior portions of land presently being protected by levees.
In order to insure adequate project water storage requirements, project design
integrity, and to increase Upper Basin project environmental outputs, five local
farm levees (spoil mounds) within the project area have been designated for
degradation.

Levees will be degraded by pushing the mounded fill back into the

adjacent borrow source ditches. The earth will be graded to the extent
necessary to restore the area to its natural ground elevation. No offsite
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disposal areas will h‘}e required for the operation. The levees be breached
in a series of 1 hundred foot gaps withtg::psubstantially impeding the flow of
flood waters landward of the levees. Gaps will be spaced at approximately
1,000 foot intervals. Gap spacing will be optimized to correspond with
degrading low lying areas first and to avoid areas with large trees. Tree lined
areas will remain uFtact to maintain patches of upland habitat.

|
8.8 SUMMARY OF% RECOMMENDED PLAN COMPONENTS

A summary of the recommended pl features is provided in Table 8-2
below. The le cludes all project features necessary for i implementation of
the Headwarers italization compondxt of the Kissimmee River Project.

TAB
SMY OF REcoxvmﬁmEn PLAN FEATURES

pq“JRPOSE

Kﬁsimmee River

1. Modified Lake Kissi
] Schedule and Operation Rules restoration and Kissind
f expansmn of Upper
\ Basin littoral
l wetlands

|
2. Acquisition of 12‘300 acres ofland | Environmental Up

bordering es Kissimmee, Hatchineha | restoration, Flood Basin
| and Cypress Control, Operational
| - Flexibiliy |
| 3. Widen Canals c-és and C-37 Flood Control Uppei Basin
| , : -+
4. Increase Outlet capacity of Lake Flood Control Uppet Basin
Kissimmee water control structure, S-65 !
5. Breaching of five hocal farm levees Flpod Control Uppet and Lower
! Storage, Basin
“ Environmental
| N Restoration ﬂ
T ‘ T
6. Constru | ion of Hatchineha Estates Mitigation for flood Uppe*r Basin
Package Tr ent Facility impacts ‘

w |
M I, L,

| 810 |

152




v

0
i
Y . D
at S Y ~ N
T s L .o
< e : n.-." Rt
g 1 4
0 § S /
"
g o
y )
L
X7

5y B Loves S

p*h u, -
NP o

AML:/RINGO3/KISSIM/UTM/re_praject_area_map
|




153

SECTION 9

EVALUATION OF ENVIRONMENTAL EFFECTS
OF RECOMMENDED PLAN

9.1 EFFECTS ON LOWER BASIN

Hydrological, hydraulic, and ecological analyses of alternative restoration
plans by the SFWMD (Toth, 1991; US Army Corps of Engineers, 1991) produced
evidence that the combination of backfill in the Lower Basin and restored flow
from the Upper Basin would provide the necessary conditions to restore the
ecological integrity of the river/floodplain ecosystem. Wetland plant
communities would become reestablished on reflooded former spoil sites and
drained sections of floodplain. The recommended plan was determined to be
the best plan to achieve the desired effects in the Lower Basin while meeting
the needs of the Upper Basin, i.e., flood control and navigation.

Discharges provided by the recommended modifications to the Lake
Kissimmee regulation schedule and operation rules will be an integral
component of the restoration of ecological integrity within the Lower Basin
ecosystem. As described in the 1991 Feasibility Study, specific Lower Basin
environmental benefits linked to restored inflow characteristics include:

(1) maintenance of favorable river channel dissolved oxygen regimes
during summer and fall months;

(2) provision of non-disruptive river flows for fish species during their
spring reproductive period;

(3) restoration of temporal and spatial aspects of river channel habitat
heterogeneity;

(4) reestablishment of the full range of physical, chemical and biological
interactions between the river and floodplain;

(5) reestablishment of 26,500 acres of wetlands with a complete
complement of functional values, including, nutrient and sediment filtration
processes, a productive food web and feeding, reproductive, nursery and refuge
habitat for fish, wading birds and waterfowl.
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periods and less frequent no flow periods, the recommended plan will result in
environmental benefits in the lower basin that will at least equdl and probably
exceed the environmental outputs documented for the preliminary schedule
modifications that were described in the 1991 Feasibility Study. Figure 9-1
compares the simulated monthly Lake Kissimmee discharge characteristics
(based on percentage of total volume) for the proposed r tion schedule
against the histori¢ or pre-project period from 1984 to 1962, and the post-
regulation (1970-88) period. The proposed schedule redistributes average and
high flow volumes in a more natural seasonal pattern similar to the pre-project
conditions. The percentage of discharges during the wet seapon are shown
higher in the proposed project compared to the pre-project conditions because
of the flood control restraints. |

By providing f? a more natural seasbnal distribution of higL and low flow

Restoration of the structure and function of the river’s floodplain wetlands
requires reestablishment of historical floodplain inundation characteristics and
recession rates. Based on the dechannelization of the Kissimmee River, the
historic Lake Kissimmee discharge/ Fort Kissimmee stage reldationships were
used to generate expected stage hydrographs and associdted floodplain
inundation from 15-day moving averages of simulated daily discharges from the
headwater lakes, Figure 9-2. Figure %shows that even d the relatively

dry simulation period, the new regulation schedule and dperation rules
produced inundation frequencies comparable to the historical period over 80
percent of the floodplain. |

Restoration c;}' the altered physikal and hydrologic determinants of
ecological integrity, through backfilling and the other features and operation
of the modified plan, will lead to reestablishment of the naturgl structure and
functioning| of the Kissimmee River ecosystem. This, in turn, will lead to
reestablishment of most of the fish and wildlife and other biolqggical attributes
of the pre-ﬁhannel..zation ecosystem. The plan will reestablish the ecological
integrity of the K;bsimmee River by restoring the river’s pre-channelization
form and more ndatural hydroperiod and flow discharge characteristics over
about fifty ‘square miles of the river and floodplain ecosystemn in the Lower
Basin. The restorer ecosystem will include 56 continuous miles of rejuvenated
or recreated river channel, which will provide flow over reestablished flood
plain wetlands. t}:ees, disposal piles, #xd other obstructions tb movements of
water, energy and biological components will be removed;| and biological,
chemical, and hydrological interactions ﬂetween the river and its floodplain will
be reestablished. storation of physi%)al 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 dTerse biological

« o2
\ |

i |

I
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communities. As a result, most of the diverse communities that historically
constituted the Kissimmee River ecosystem will redevelop. Tables 9-1 and 9-2
summarize the expected environmental outputs for the Lower Basin based on
implementing the proposed lake regulation schedule with the Kissimmee River
restoration project. The Jacksonville District is currently revising the Lower
Basin hydrologic model based on new topographic data. While the Lower Basin
plan has not significantly changed, the results of the current modeling will be
included in future FDM’s and environment outputs and real estate
requirements will be verified.

TABLE 8-1
PHYSICAL CHARACTERISTICS OF LOWER BASIN

-
————

Historic Condition Existing Recommended Plan
Condition
103 river (continuous) 0 river 56 river (continuous) |

8 canal 56 canal 22 canal

Physical
Characteristics

length of river, canal,
snd oxbows

(miles) 0 oxbows 68 oxbows 13 oxbows
depth of river, canal, 2-8 river when within 30 canal 30 canal
and oxhows (feet) bank; 1-6 oxbows 1-6 oxbows
4 average 0-8 river 2.8 river
remnants
top width of river, 50-300 river 226-425 canal | 225-425 canal
canal, and oxbows 25-100 oxbows | 25.100 oxbows

(feet) 60-300 river

69,461

SPF flocoded area
(acres)

TABLE 9-2
ENVIRONMENTAL OUTPUTS FOR LOWER BASIN

Historic
Condition

Existing
Condition

Without Project
Condition

Environmental Outputs

River/Flood plain
ecosystem (acres)

48,800

wetlands {acres) 35,000 14,000 14,000 26,500
(impounded) (impounded)

HEP habitet units 339,799 123,443 < 123,443 250,789
Instantaneous fish 81,000 3,000 3,000 46,000
biomass (lbs)

winter water (acre-days) unknown 27,000 27,000 327,000

ducks (winter population) 12,500 140 140 12,500

18,000 < 3,500

wading birds (populstion;
excluding cattle egrets)
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9.2 EFFEC IN‘I*I'EUPPERBASIN |

9.2.1 Eff of Lﬁh:e Level Regulation

In the Uppe Basin, a water sbhedule operated acc|
recommende RS9-D (see Figure 8-1, Section 8), would
frequency o hxgh ter stages, compared to the existing schedule (see Section
3, Figure 3-1). D normally wet months (e.g., August-September), water
levels under the recommended schedule would range from 0.5 ta 1.
than they do now, up to 20 percent of the time, and they would drop about 0.5
foot lower about 60 percent of the time. During normally months (e.g.
April-May), the recommended schedule would produce up to 2 fept higher water
levels up to| 40 percent of the time, but icould allow as much as 2.5 feet lower
levels 60 percent of the time. A wider range between high water levels and low
water leve woulcﬂ characterize the reo#mmended schedule.

Modification :ﬁ the Lake Kissimm ‘ Regulation schedulei would provide
greater fluctuations of water levels in the lakes. The beneficial effects include
expansion of lake littoral wetlands and increased spatial and temporal dynamics
produced by long term fluctuations in seasonal water levels. These dynamics
are expected to increase the overall quality and productivity of littoral habitat,
and lc‘r‘::'tﬁmfﬁ t area of wetlands. Table 9-3 summarizes the benefits for
the Kissimmee Upper Basin.

| TABLE 9-3
ENVIRONMENTAL OU'I%TS FOR UPPER BA?IN

Without

Project ;
Condltion X _

All HEP habitat units were derived from model simulations over an 18
year, post-channelization (1970-87) period. The model was calibrated for stage,
but appeared to underestimate discharge during the simulation period by
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approximately 20 percent. During the 18-year period used for model
simulations, the Upper Basin received approximately 10 percent less rainfall,
and as a result, contributed 40 percent less average annual runoff to the Lower
Basin than during the pre-regulation period of record (Obeysekera and Loftin,
1990). As a result of using a drier period of the historical hydrological record
the habitat unit outputs are considered conservative. During periods of normal
or above normal rainfall both basins would attain significantly greater benefits
than the simulation model predicted.

9.2.2 Cultural Resources

Effects to historic and prehistoric archeological sites and standing
structures, engineering structures and architectural features will be evaluated
during on-going and future cultural resources investigations. Effects from the
proposed project are anticipated to come from channel widening and
construction.

It has been determined that modifications to the S-65 structure will have
no effects on historic properties. Assessments will be made of the architectural
and historic significance of residential and commercial structures to be affected
by the project. An archeological survey is being undertaken along the C-36 and
C-37 canals. One potentially significant prehistoric archeological site has bee
identified.

In consultation with the State Historic Preservation Officer (SHPQO), the
Corps will apply the criteria of effect and adverse effect (36 CFR 800.9) for
historic properties that meet the criteria of eligibility to the National Register
of Historic Places. For those historic properties which will be adversely
affected, mitigation plans will be developed by the Corps, in consultation with
the SHPO and the Advisory Council on Historic Preservation, to mitigate
adverse effects. The Corps will implement the mitigation plans prior to
initiating any ground disturbing activities. Collections from cultural resources
investigations will be curated in repositories meeting the standards established
by the Corps and the National Park Service.

9.2.3 Water Quality

Water quality impacts of the proposed project will be limited to increased
turbidity during dredging, filling, and construction activities associated with
widening of the C-36 and C-37 canals, degradation of the local farm levees, and
construction from the enlargement of the S-65 structure. However, the
suspended material from these activities will settle quickly after construction
ceases and the turbidity will return to normal in a very short time.
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The increased area of marshlandLs inundation resultmﬁ from project
implementation will result in improvement in overall water quality due to the
wetlands acting as} filters. The low water velocities in the expanded littoral
zone will allow su:‘;fended material to seTtle rapidly and wetland vegetation will
physically tkap particulates and absorb nutrients as water flows through the
inundated | Other contamman such as pesticides and petroleum
products will also be removed by the ﬁltermg action of sl:xj:ased wetland
contact an decom)posed by chemical de biological proce in the littoral
zone. ‘ 1

The in reasedt area of littoral wetlhnd inundation resulting from project
implementation may result in improvement in overall water quality due to
increase me;? and nutrient filtration. Other contaminants such as
pestlcxdes d petroleum products will also be removed by the1 filtering action
of increased wethb.nd contact and de¢omposed by chemical and biological
processes in the hPord zone.

|
9.2.4 Vegetation

Aquatic plants, as a result of water quality degradation by nutrients and
water level stabilization, have flourished in the Upper Basin lakes. The effects
of stabilized water levels and the increased nutrient loadings are displayed in
the accumulation of muck in the littoral zones and by the rapid proliferation
of nuisance aquatic plants. Increased rates of peat deposition and flocculation
of decayinF plant matter limit fish spawning. Increasing the range of
fluctuation from 4 feet to 5.5 feet will restore some of the natural fluctuation
and essentially remove some of the effiects of over-stabilization. It is expected
that this increase in fluctuation will aid the control of aquatic plants, reduce
attendant costs of control and generally improve the open water habitat of
these lake‘% for fish and wildlife. Increased seasonal fluctuation would allow for
more frequent and greater natural rex:ﬁval of organic sediments from the lakes
through oxidation and wind erosion over dried lake bottom sediments during
low water ‘levels.

Widexiing of ‘he C-36 and C-37 canals will directly impact approximately
10 and 19\acres, spectively, of a mixture of fresh water marsh and upland
grass vegetation along the backside of the levees. The C-36 canal will be
widened t} the west and the dredged material will be placed within the right-
of-way of the west levee. The C-37 canal will be widened to the east and the
dredged rﬂxateri will be placed within the right-of-way of the east levee.
Erosion control measures will be mpldmented along the new Pevees until they
become stabilized with vegetation.

\ o5
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Implementation of the recommended lake regulation schedule and
degradation of the local farm levees would increase the amount of littoral
wetlands by 7,236 acres. Approximately 5,019 acres of the total acreage
restored would be converted to high quality wetlands from present-day
grasslands (3,663 acres) and shrub/brushland (1,356 acres). The remaining
2,217 acres would be converted to moderate quality wetlands from what is now
classified as dry prairie (1,616 acres), pineland (369 acres), or barren areas (231
acres). For a detailed explanation of how these acreage were calculated refer
to the USFWS Coordination Act Report, date April 1994 (Annex D). The
overall result of the recommended lake regulation schedule would be to
increase the total amount of wetlands that meet the criteria of continuous
saturation for at least 5% of the growing season, with the assumption that the
growing season is year-round in the study area, to 23,236 acres (16,000 existing
plus 7,236) or a 45% increase in wetlands subject to seasonal flooding over what
currently exists.

Increasing the range of water level fluctuation from 4 feet to 5.5 feet will
restore some of the natural fluctuation and remove some of the negative
impacts of over-stabilization. Increased seasonal fluctuation would allow for
more frequent and greater natural removal of organic sediments from the lakes
through oxidation and wind erosion over dried lake bottom sediments during
low water levels. '

Widening of the C-36 and C-37 canals will directly impact approximately
10 and 19 acres, respectively, of a mixture of fresh water marsh and upland
grass vegetation along the backside of the levees.

Implementation of the recommended lake regulation schedule and
degradation of the local farm levees would increase the amount of littoral
wetlands by 7,236 acres. Approximately 5,019 acres of the total acreage
restored would be converted to high quality wetlands from present-day
grasslands (3,663 acres) and shrub/brushland (1,356 acres). The remaining
2,217 acres would be converted to moderate quality wetlands from what is now
classified as dry prairie (1,616 acres), pineland (369 acres), or barren areas (231
acres). For a detailed explanation of how these acreages were calculated refer
to the USFWS Coordination Act Report, date April 1994 (Annex D). The
overall result of the recommended lake regulation schedule would be to
increase the total amount of littoral wetlands by 45% or to 23,236 acres (16,000
existing plus 7,236).
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Ecologieal benefits to the Upper Basin include expected expansion of the
54.0 feet, and

itional benefits are e#}ected because of incre
icg produced by long-term fluctuations of seasonal water levels.
d, potential fluctuation zone of 5.5 feet (vertically) would
not be inundated every year. In wet years, the zone could be flooded to its
upper end, while in dry years only the lower end of the zone might be
inundated. These added dynamics, introducing instability and diversity into the
system, t;r‘i expected to increase the overall quality and productivity of the
littoral habitat. The USFWS conducted an evaluation model for wading birds
against the different lake regulation iedules. The results of the evaluation
are contained in the Final Fish and Wildlife Coordination Report. The
USFWS concluded that the RS9-D lake regulatlon schedule would benefit the
wading birds evaluated and would be 1neutra.l to the rest of| the evaluation

species.

littoral zone by
associated benefit

to 14,300 acres between 52.56 feet and 54.0 feet, with
to fish and wildlife on Lakes Kissimmeée, Hatchineha,

temporal dynamics produced by long-term ﬂuctuatxons of seasonal water levels.
The entire, regulated, potential fluctuation zone of 5.5 feet (vertically) would
not be inundated every year. In wet years, the zone could he flooded to its
upper end, while in dry years only the lower end of the [zone might be
inundated. These added dynamics, introducing instability and diversity into the
system, are expected to increase the overall quality and proguctivity of the
littoral habitat. The USFWS conducted an evaluation model for wading birds
against the different lake regulation schedules. The results of the evaluation
are contained in the Final Fish and Wildlife Coordination A¢t Report. The
USFWS concluded that the RS9-D lake regulation schedule would benefit the
wading birds evaluated and would be neutral to the rest of the evaluation
species.
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9.2.6 Endangered or Threatened Species

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

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

* Snail Kite - The project will increase feeding areas for snail kites, and
would beneficially affect the snail kite by providing new foraging habitat that
could accommodate more nesting. However, it is recognized that the new lake
regulation schedule will allow greater lake fluctuations than the existing
schedule. This fluctuation along with the potential for future extreme
drawdowns for aquatic weed control and fisheries management could adversely
effect the species if these activities are not coordinated in a timely manner.
The recommended lake regulation schedule may also have the additional
benefit of reducing the need for future extreme drawdowns as a result of
greater lake level fluctuations.

* Wood Stork - The project will increase feeding areas for wood storks,
and would beneficially affect the wood stork by providing new foraging habitat
that could accommodate more nesting.

* Florida Grasshopper Sparrow - The project is not likely to adversely
effect the Florida grasshopper sparrow. The sparrow is normally found at
higher elevations in dwarf scrub oak and palmetto grassland which will be
unaffected by the changes in the lake regulation schedule.

* Eastern Indigo Snake - The project, i.e., adjusted lake regulation and
restoration of the littoral zone, is not likely to effect the indigo snake.
However, construction activities along the canal banks during the widening of
the C-36 & C-37 canals and the degrading of the local levees could adversely
effect the species. To assist in the protection of the species that may be found
during earth work activities the USFWS has provided conservation
recommendations. These recommendations include that all construction
personnel involved in this project be informed of the possible presence of the
indigo snake in the area, its recognition, and the possible civil and criminal
penalties resulting from the unauthorized take (harming, harassing, killing, or
collection) of a listed species.
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* Audubon’s Crested Caracara - "he project will result i in tixe loss of 6,610

acres of potential foraging habitat, i.c., L 616 acres of dry pr , 231 acres of
barren ground, an % 3,663 acres of gradsland unimproved pasture, and sod

farms. The US concurs with the Corps that this loss of ible foraging
habitat is mFLgmﬁ t and would not adversely effect the we#es.

The foﬁomg is a summary of effects anticipated from the proposed
project: ‘ |

. Balrﬂ Eagle - The project will in ease feeding areas for
would beneficially affect the bald eagle y provxdmg new foragi
could accommodate more nesting.

d eagles, and
habitat that

* Snail Kite - The project will in ase feeding areas for snail kites, and
would beneficially #ﬁect the snail kite by providing new foragi?g habitat that
could aooommodatf more nesting. ‘ 4

* oﬁtorﬂ - The project will uicrease feeding areas for wood storks,

and would beneficially affect the wood stork by providing new ing habitat
that could date more nesting. i

* Florida r?eahopper Sparrow - Hhe project is not likdly to adversely
effect the ﬁ'lon da grasshopper sparrow. The sparrow is nor found at
higher elevations in dwarf scrub oak nd palmetto grassland which will be
y the changes in the lake T gulatlon schedule.

™m In(ﬁgo Snake - The pr ect is not likely to e the indigo
snake. However, construction activities along the canal b during the
widening of the C-36 and C-37 canals and the degrading of the local levees
ly effect the species. To assist in the protectiom of the species
that may be fo during earth work activities the USFWB has provided
conservation re endations. These recommendations ipclude that all
construction personnel involved in this project be informed jof the possible
presence o the indigo snake in the area, its recognition, and the possible civil
inal pe altles resulting fr the unauthorized take (harming,
harassing, killi r collection) of a hst}ed species.

acres of potential foraging habitat, i.e., 1,616 acres of dry prairie, 231 acres of
d 3,663 acres of d, unimproved pasture, and sod
concurs with the Corps that this loss of pgossible foraging
ificant and would not adversely effect the species.

* Audubon luF}rested Caracara - me project will result in the loss of 5,510

habitat is i
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9.2.7 State Listed Species of Special Concern

The sandhill crane was one of the evaluation species used by the USFWS
for this project, and is listed by the State of Florida as threatened. The snowy
egret, another evaluation species, is listed as a species of special concern. Based
on the evaluation modelling, the USFWS predicted a likely benefit for the
snowy egret, and no significant effect on the sandhill crane.

Other species of special concern that occur in the study area are: gopher
tortoise, osprey, burrowing owl, limpkin, little blue heron, and tricolored heron.
Based on the USFWS modelling of effects on wading birds, the Service
anticipates that the last three species are likely to benefit from the project,
because they are wetland or wetland-dependent wading birds. The Corps does
not anticipate a significant adverse effect to the other State listed species of
special concern.

9.2.8 Hazardous, Toxic, or Radioactive Wastes

The U.S. Army Corps of Engineers performed a HTRW Civil Works Audit
in conformance with ER 1165-2-132. This audit covers property impacted by
the Kissimmee River Headwaters Revitalization consisting of approximately
20,800 acres to be acquired on land bordering the affected lakes; i.e., Lake
Hatchineha, Lake Kissimmee, Lake Cypress and Lake Tiger. The nature of the
work involved is such that contamination by HTRW is unlikely, and the
probability of contamination by HTRW is considered negligible. Contractors
will be advised that they should use caution with fuel containers and tanks and
that they will be held liable for accidental spills. However, if additional HTRW
contamination is found during land acquisition activities, remediation to Florida
DEP regulator levels will be required before project implementation.

The relocation of electrical structures (Appendix D) such as generators,
step-up transformers and other similar items, have been evaluated. The proper
execution of this relocation does not pose a hazardous and toxic waste concern
because there are no underground storage tanks (UST’s) at the site. An
aboveground storage tank (AST) provides liquid natural gas (LNG) fuel to the
generator. Federal Law requires that abandoned equipment or other debris
left behind during site relocations be free of contamination. PCB'’s have been
phased out from Corps of Engineers projects. In recent years, Corps of
Engineers scopes of work have included in the project specifications
requirements for contractors to remove all hazardous wastes generated during
construction. The hazardous wastes generated would be disposed of in a proper
manner.
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egardmg the environmental assessment and the apphcablhty
These lands will be cleanfd prior to certification of lands by the
landowner or sponsor at no expense to the Government. The sponsor is
preparing a Remediation Plan to be pleted by mid-January.

landowner |if any undocumented dispod#al actions occurred on

|

J

Orlando :
resources.  Cattle ranches and orange groves will contmue to gwe way to

the cities | of Ki ee and St. Cloud in Osceola Coun y. This urban

acres (includes 14,3
w 52 5 feet and other

feet). Approximately 7 578 acres are in|
4,008 acres are in sod production or other agricultural crops 'These lands are
behind locally constructed dikes which will be breached so that they are
hydrologically connected to the lakes. The connections will convert the land
from its present use to littoral wetlan

|

The conversion of these lands has been coordinated with the Soil
Conservation Service (SCS) to determine if any are classified as prime or
unique. By letter dated April 18, 1995, the SCS concluded that there are 202
acres of unique farmlands in the project area, based on soil petential, that will
be directly impacted by recommended lake regulation schedule.

. 44‘\‘___.__?_444444 .
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9.2.10 Navigation Impacts

Potential problems areas are most likely to occur at extreme high water
above 53.0 feet NGVD and extreme low water below 48.5 feet NGVD. The
extreme high water condition is the top of the lowest boat ramps in the
impacted area. The extreme low water condition comes from interview
information obtained during field investigation. Based on an investigation to
determine the net impacts of the proposed regulation schedule (Appendix J.,
Navigation Impacts Study), the proposed lake regulation schedule should have
minimal adverse impacts on navigation when compared to the observed period
of flood control regulation (1970-88). Those impacts that do occur would occur
during extreme high water conditions above lake levels of 53 feet NGVD.

The estimated impacts involve ramps and covered boat slips. Lake Cypress
has a public boat ramp impacted during high waters. Usable alternative boat
ramps are available for access. They are within a 30 minute drive from the
impacted boat ramp. High water impacts occur at lake levels exceeding 53 feet.
Based on an analysis of the stage-exceedance relationship for the proposed
regulation schedule, the ramp on Lake Cypress could have 21 more days of high
water impacts with the proposed schedule than the observed period of record.
About 20 covered slips in Lake Hatchineha and C-37 would have a net impact
of 2 days a year with the proposed schedule. Such an impact appears minor
with the availability of alternative berthing.

Navigational impacts to Lake Kissimmee with the proposed schedule could
involve overtopping a public boat ramp, isolating a private commercial boat
ramp, and raising water levels sufficiently to impact about five covered slips.
The boat ramp impacts are estimated to occur about 5 days a year on Lake
Kissimmee during high water above 53 feet. The private commercial boat
ramp could experience inundation of the public access (paved road) with high
water which would make it unusable for boating. Covered slips on the
southwest side of the lake could experience less impacts but have alternative
berthing options to minimize the problem.

9.2.11 Recreation

Fishing and other recreational experiences, i.e., birding, water sports, duck
hunting, etc., will not be affected by the proposed lake regulation schedule.
Boating and fishing will continue to increase in direct relation to an increase
in population in the market area. Use demand on existing facilities will
increase as well. Hunting may increase more than these other activities since
some lands being acquired by the local sponsor for the project may be made
available for this purpose. The wider range of water level regulation, from the
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areas available for boating and ﬁshing! during high water co
during low water ‘conditions would any effects be noticed

anglers, and these will not be sxgmﬁcant or of long duration.
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carried in the
ase is recorded

populatlon in the headwaters basin. Ticks will continue to be
wild animal populations. No significant incidence of Lyme’s dise
for the Upper Kissimmee Basin, and the project is unhke‘ to produce a
significant change in this condition. Mbsqmtoes and bltmg flies spend part of
their life-cycle in standmg water, anéil the project will increase the area of
standmg r slow movmg water. ‘ncurrently, increased populations of

Swallows, wifts, and bats will take their toll on ﬂymg insects, The net eﬂ'ect
is expected to be a dynamic balance, very similar to existing ronditions. The
Upper Kissimmee Basin has a sparse human population, and o human health
problems related #o vectors are expecwd

9.2.14 Effects od Aquatic Plant COntﬂol Program

.e., during
normally wet months (e.g., August-Se tember), water levels der the
recommended schedule would range from 0.5 to 1.0 foot higher than they do
now, up to 20 percent of the time, and they would drop about 0.5 foot lower
about 60 percent of the time. During normally dry months (e.g. April-May),
ended schedule would produce up to 2 feet higher water levels up
to 40 percent of the time, but could allow as much as 2.5 feet lower levels 60
percent of the time. This fluctuation will aid the control of aquatic plants,
reduce the attendant costs of control, .rnd generally improve the open water

habitat of the lakes for fish and wildl

Itise ecte#L that the increase m(lake level fluctuation, i

9:16

(

168




169

While it is anticipated that the proposed water control plan will provide
enhanced treatment opportunities, it is also recognized that under some
conditions, additional water control activities and temporary regulation
schedule modifications will be required. Water control plan flexibility for the
maintenance of the ongoing aquatic plant management program and for
extreme drawdowns will be referenced in the Water Control Plan for the lakes.
The extreme drawdowns will be coordinated with the USFWS, FGFWFC,
SFWMD and the USACOE'’s aquatic plant control program. However, with
greater fluctuating water levels, extreme drawdowns may not be needed as
frequently.

9.2.15 Air Quality

The short term impact from emissions by construction equipment
associated with the Upper Kissimmee River Restoration Project will not
significantly impact air quality. Osceola County is an attainment area and the
Department of Environmental Protection does not regulate mobile emission
sources in attainment areas. Air pollution associated with the creation of
airborne particles will be effectively controlled through the use of watering or
other dust suppression alternatives. No permits are required for this project.

9.2.16 Noise Poliution Eftects

The short term impact of noise by construction equipment associated with
the Upper Kissimmee River Restoration Project will not significantly impact
the surrounding area. All construction equipment will be maintained to
minimize noise intrusion to the surrounding environment.

9.2.17 Social-Economic Effects

Successful implementation of the Kissimmee River Restoration Project is
dependent on successfully completing work on the lakes in the Upper Basin and
modifying the regulation schedule in order to be able to store more water for
release as needed. This would require increasing the authorized lake elevations
by 1.5 feet more than current conditions. Approximately 20,800 acres would
need to be acquired for flowage rights. Lakeside residences and businesses
would be impacted by having some outbuildings and other facilities subject to
inundation. These would be floodproofed by being elevated. No primary
structures would be flooded. However, all septic systems with top-of-tank
elevation at or below 56 feet would have to be replaced with mounded systems
or with centralized package systems (see Section 8.4, Septic System Impacts).
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The Pr{oject Mtdificatlon Report was coordinated with thé South Florida
Water Manag gemen District who has lﬂeld public meetings with landowners
potentially being ﬁxpacted by the implementation of the project. It has also
been coordinated with other agencies, including the Fish and Wildlife Service.
The attitudes of the landowners in the upper basin have b varied. The
residents a#e generally receptive, with several expressing cerns for the
detrimental impacts to their land use. In areas where less restrictive
easements {ould bé utilized without dethmental impact to the environmental
benefits, the non-standard estates wer¢ developed to meet Lt+e needs of the
public as wéll as the landowners. _

‘ i

Floodm/g range land would reduot::attle production by an estimated
$200,000 to $400,000, annually. Approximately $25,000 per year in taxes on
undevelopeh land will be lost to the counties. Marinas and fis camps may be
stressed by ‘change to their properties required by the increase in lake levels.
Options exo%rcxsed y owners to adjust 70 changed conditions 41‘3 problematic.
If individual businesses close, they will be replaced at some time by a similar
business if the demand for the service is great enough. Nb residences or

occupants will be displaced if mounded septic systems or centralized package
sewage systems are installed. Project honstructlon, floodprodfing, and septic
system replacement will generate an \estlmated 80-160. -year of direct
employment. Induced employment could range from 3 0 man-years.

Because of the large construction work force, relatively un
much of th# work,‘and relatively high unemployment in Polk County, no large
influx of workers is anticipated. Construction payrolls wxl‘ help the local
economy, articul}arly the retail sector. Effects may be ’ well dispersed
throughout Polk, psceola, and Orange ‘Counties.

No impact is foreseen on police, fire, emergency services, schools, hospitals,
or other institutions in the region as a \result of the project. Project activities
may act as a catalyst to increase community cohesion. e to flooding
from the 1 es w be reduced slightly because of higher discharge capacity
with no ¢ ange the 100 year flood stages. Public Health would benefit if
either mo nded eptic systems or centralized sewage treatment plants are
installed. Prope y values and aesthetics would be bettel{ served by the

centralize syste |
plete ocxal impact assessment. for the Upper liammm immee Basin

PrOJect ca.l? be found in Appendix G.
|
| }
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9.3 RELATIONSHIP BETWEEN SHORT-TERM USES OF THE HUMAN
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, as previously described. Such immediate adverse effects will
be avoided where possible, and where unavoidable, mitigated to the extent
possible. In the long 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,
biological interrelationships and processes that support 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 Upper Kissimmee Basin ecosystem will redevelop, and the
restored littoral zone ecosystem can be expected to again support populations
of many fish and wildlife species.

9.4 IRREVERSIBLE OR 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 Upper Kissimmee River Basin 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 with
existing constraints to fully restore an identical pre-channelization littoral zone
ecosystem around the lakes, the restoration project will provide more natural
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.

9.5 CUMULATIVE EFFECTS

The Upper Kissimmee River Basin is the headwaters origin of the unique
and complex regional ecosystem of central and southern Florida that extends
from the Upper Kissimmee chain of lakes through Lake Okeechobee and
culminates in the Everglades at the southern tip of the State. The Kissimmee
Basin is a critical link in that overall system, providing both hydrological and
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ecological inputs. Restoration of the Upper Kissimmee Basin ensure that
the larger system function in a more natural manner, reflecting its historic
values. The beneficial environmental eﬁbcts of restoration will make important
contributions to many significant resoumes which require cumulative efforts to
preserve their values, including: ‘

* rest ration of Atlantic flyway habitat of critical concern as recognized
by the international North American aterfowl Management Program;

* improvem nt of the quality of Kissmmee River waters will benefit the
clean up of Lake Qkeechobee;

* increased wading bird populatlotis will assist wading bird recovery in the
southeast landscape. |

Restoration oﬁ the Upper Kmsnnm River Basin littoral wetlands also will
make con nbutlahs to both the S te's envu'onmental rotection and

and quantity of the Nation’s wetlands, as established in Se tion 307 of the
Water Resources Development Act of 1J990

|

and flood control (authorized in 1954). | The canals and related structures that
i replaced, by a

environment. The project will serve the full range of the water resource needs,
both providing developmental services and sustaining environmental values in
the centra
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SECTION 10
COMPLIANCE WITH ENVIRONMENTAL STATUTES

10.1 National Environmental Policy Act of 1969, as amended.

Environmental information on the project has been compiled and the draft
Supplemental Environmental Impact Statement (SEIS), Kissimmee River
Headwaters Study, dated September 1995, has been prepared as a supplement
to the Final Environmental Impact Statement (FEIS), Central and Southern
Florida Project, Environmental Restoration of the Kissimmee River, Florida,
dated December 1991. A systematic interdisciplinary approach to planning has
been utilized; alternatives have been studied, developed, and described; and
ecological information has been developed and utilized. This integrated
feasibility report and draft SEIS will be circulated prior to finalization in
accordance with the National Environmental Policy Act.

10.2 Archeological and Historic Preservation Act, as amended.

The study is in full compliance at this stage. Cultural resources
investigations have and will preserve historic and archeological data that would
otherwise be lost as a result of this project. The cost of preservation of
archeological and historic data will not exceed one percent of the total
estimated Federal appropriation required for construction of this project.

10.3 Clean Air Act, as amended.

Coordination on December 14, 1994, with the Department of
Environmental Protection, Air Quality Division determined the proposed
project is in partial compliance with the Clean Air Act. No permits will be
required for this project. Full compliance will be achieved with receipt of
comments on the final SEIS from the U.S. Environmental Protection Agency.

10.4 C/ean Water Act (Federal Water Pollution Control Act), as amended.
The study is in partial compliance. Full compliance will be achieved with

issuance of a Section 401 permit from the State of Florida. A Section 404(b)
Evaluation is included in this report as Annex B.
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10.5 Coast{LZona Management Act of 1972, as amended.

The study is in partial compliance at this time. Full compliance will be
achieved with receipt of comments from the State Clearinghouse. A federal
consistency determination in accordance with 15 CFR 930 Subpatt C is included
in this report as Ar*nex C. |

10.6 Endan?erad ercies Act of 1973, hs amendead. ‘

March 28, ﬂ994. is project was coordinated under the Endangered

Formal consul ‘ tion was initiated om December 3, 1993 and completed on
Species Act; therefore, this project is in full compliance with the Act.
1

10.7 Estuary Protection Act.
This ac# is not Applicable, since no estuaries will be affected by this project.

10.8 Federal WateL Project Recreation Act, as amended.
| |

The project is in full compliance at this stage. The effects of the

proposed action ogn outdoor recreation have been considered. Continued

recreation planning will be performed during project engineering and design.

10.9 Fish and Wik#life Coordination Act, as amended.

In respr)nse to the requirements of this Act, the Jacksonville District has
and will continue to maintain continuous coordination with the USFWS during
all stages of the dlanning and construction process. On June 30, 1994, the
USFWS submitted a final Fish and Wildlife Coordination Act Report, which is
included in‘this report as Appendix G. |

endation #1 - Lands up to the 54 feet in elevation located
behind the three levees at Lakes Hatchineha, Kissimmee, and Cypress should
be added to the oFgoing fee title acquisition of lands around the lakes. The
levees should then be breached to hydrologically connect existing wetlands with
the lakes and allow additional restoration of wetlands. Thése actions will
realized the full potential of habitat restoration available in the upper basin
and provide additional areas to buffer flood risk during storm levents. Among
the evaluation species, the Florida duck, great egret snowy egret, and wood
stork are likely to benefit from the addﬂtional wetlands that would be restored
by breaching the lkvees. A variety of other wetland-dependent wildlife would
also most likely b}neﬁt from this action. Direct hydrological connection of the

wetlands with the lakes would increase the flow of nutrients and promote
movement of aquatic animals; the wetlands behind the levees are now

| 1(##2 |
|
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generally isolated from the lakes. Acquisition of the area behind the levees
would also ensure that existing wetlands behind the leveés are not pumped dry
by more intensive agricultural practices on private lands.

The U.S. Army Corps of Engineers concurs with USFWS's recommendation
#1. Lands up to 54 feet in elevation located behind the local levees at Lakes
Hatchineha, Kissimmee, and Cypress will be acquired and these levees will be
breached to hydrologically connect existing wetlands with the lakes.

* Recommendation #2 - Periodic extreme drawdowns should be
superimposed on the normal regulation schedule and should be referenced in
the operational notes for the schedule. This action is an essential habitat
management tool for the entire lake ecosystem, particularly with respect to the
sport fishery. Field research has demonstrated substantial increases in the
yield of the sport fishery for several years after an extreme drawdown. The
periodic reduction in density of vegetation in the littoral zone is also beneficial
to the ecosystem as a whole. The frequency and timing of these drawdowns
should be fully coordinated to minimize adverse effects on nesting of snail kites.

The U.S. Army Corps of Engineers concurs with USFWS’s recommendation
#2. While it is anticipated that the proposed water control plan will provide
enhanced treatment opportunities, it is also recognized that under some
conditions, additional water control activities and temporary regulation
schedule modifications will be required. Water control plan flexibility for the
maintenance of the ongoing aquatic plant management program and for
extreme drawdowns will be referenced in the Water Control Plan for the lakes.
The extreme drawdowns will be coordinated with the USFWS, FGFWFC,
SFWMD and the USACOE’s aquatic plant control program. However, with
greater fluctuating water levels, extreme drawdowns may not be needed as
frequently.

* Recommendation #3 - Spoil material excavated during widening of C-36
and C-37 should be confined to the existing spoil banks within the right-of-way.
If filling of wetlands beyond the toe of the existing spoil mounds is unavoidable,
the Corps should develop, during detailed project design, a plan to compensate
for losses of wetlands. The Corps should investigate redirecting flow to the
remnant river run adjacent to C-37. After widening the canals, the banks
should be replanted with cypress trees, and a littoral shelf should constructed
and planted with desirable aquatic plants such as bulrush.
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The U.S. Army Corps of Engineers cdncurs with USFWS's r#commendation
#3. Placement of spoil material excavated during widening of T-36 and C-37
has been coordinated with the USFWS, The material will be confined to the
existing spoil b within the right-of-May.

* Reco ti 4 - The Corps should develop an aquatic plant
management plan, including funding projections, to address control of Hydrilla,
floating plants, and tussocks in the lak 8.

The U.S. y Corps of Engmeérs does not concurs with USFWS’s
recommendation 4. Aquatic plant management for the lakes is out of the
scope of this project. The USACOE anﬂ its partner the State iof Florida have
an active aquatic lant management program.

d to prepare
the new water
regulation schedule. This will allow evaluation of its effectiveness in reaching
restoration goals for the upper basin and the Kissimmee River. | Environmental
monitoring studies should be planned and funded. Iterative testing of modified
water regulation schedules should be iEnducted if it appears that the pro;ect

is not fully realizing potential benefi In particular, the review agencies
should revisit the issue of attempting to provide flooding of longer duration
between elevations of 52.5 and 54 feet in the upper basin, if this can be
achieved 'thout?ncreasing flood risks upstream.

The U.S. Army Corps of Engineers concurs with USFWS’s mmendation
#5. The evaluation of alternative schedules will be an ongoing process after
implementation of the Headwaters Revitalization Project and the Kissimmee
River Restoration. Given the uncertainties of the simulations resulting from
incomplete model calibration (i.e., undeﬂestimated discharge) and the relatively
dry simulation period, it may be possible to modify the schedule to maintain
higher lake stages for longer durations and still provide the necessary inflows
to achieve restoration of the river/floodplain ecosystem. Alternatively, minor
adjustments may be required to facili te restoration of the river.

Service is confident that a separate regulation at levels higher than

| |
e

S |
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Lakes Hatchineha and Kissimmee would greatly enhance the environmental
benefits of the currently proposed plan. We would be-willing to prepare a
Scope of Work to quantify these additional environmental benefits.

The U.S. Army Corps of Engineers does not concur with USFWS'’s
recommendation #6. The alternative was considered, but it was expected that
the added structure and the loss of initial storage in Lake Cypress would have
an adverse impact on flood stages upstream of the proposed structure and that
it may interfere with the required operational criteria for the river restoration
project. Since monitoring and evaluation of operation criteria will be an
ongoing process after implementation of the Kissimmee River Project, the
Jacksonville District proposes to defer any investigation of a new control
structure.

* Recommendation #7 - The Service continues to support the proposed
Level II Backfilling Plan for the Kissimmee River restoration, a restoration
project adjacent to, and hydrologically connected with, the Kissimmee
Headwater Lakes Revitalization Project.

The U.S. Army Corps of Engineers concurs with USFWS’s recommendation
#7. The Corps will continue to support the authorized plan for the Kissimmee
River Restoration.

10.10 Land and Water Conservation Fund Act of 1965, as amended.

The study is in full compliance. No funding under this act is involved. No
properties affected by this act are involved in the recommended project area.

10.11 Marine Protection, Research, and Sanctuaries Act of 1972, as amended.

Ocean disposal of dredged material is not proposed.

10.12 National Historic Preservation Act of 1966, as amended.

The study is in partial compliance at this stage. Consultation with the
Florida State Historic Preservation Officer (SHPO) has been initiated. Cultural
resources investigations are ongoing to determine effects to historic properties.
When completed, results will be coordinated with the SHPO and the Advisory
Council on Historic Preservation.

10.13 Coastal Barrier Resources Act.

The study area is not in a designated CBRA unit.
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10.14 Rivers and I#arbors Appropriation Act of 1899.

The study is i ‘ full compliance. The proposed work would not obstruct

navigable waters of the United States.
10.15 Wild and Scenic Rivers Act of 1#68 as amended.

The study is in full compliance. No ‘nvers designated unde
the study area. |

10.16 Resource C¢+nservation and Racd;very Act of 1976.

r the Act are in

This law has lten determined to be not applicable as there are no items

regulated under thi
10.17 Toxi Subsr nces Control Act oﬂ 1976.

This la has. een determined to be not applicable as the;
regulated der act either being disposed of or affected b

10.18 Exec tive der 11988, Flood Fiam Management.

act either being disposed of or affected by this project.

re are no items
this project.

The study is in full comphance ‘The considered alteiztives support

avoidance of development in the ﬂood lam, continue to red

hazards and

risks associated with floods and to e the impact of floods on human

safety, health and welfare, and restores and preserves th
beneficial values of the base flood plain

10.19 Exe tive (*der 11990, Protection of Wetland's.

The study is in full compliance. By nature of the project,

in wetlan o practicable alternative to working in
Losses anﬁegra tion to the beneficial values of wetlands are
such values are preserved and enhmce& The public has been i
planning.

10.20 Executive Order 12114, Environmental Effects Abroad
Actions. | |

This executive order is not applicaﬂble to this study.
|
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SECTION 11
” PLAN IMPLEMENTATION -

The recommended restoration plan for the Upper Basin is basically an
expansion of the Kissimmee River Modified Level II Backfilling Plan (or
"Recommended Plan") as presented in the Corps second feasibility study of the
Kissimmee River Environmental Restoration. The entire Headwaters project
results from the necessity for an alternate lake regulation schedule to
compensate for the new flow requirements of the restored Kissimmee River,
while maintaining the existing level of flood protection within the Upper Basin.
Additionally, optimization of environmental outputs throughout the project area
was a vital consideration during the planning of the project. The suggested
plan, shown in PLATE 8-1, Section 8, consists of construction components, real
estate requirements, ecological monitoring, and operations and maintenance for
the completed project.

11.1 CONSTRUCTION COMPONENTS

Included within the construction components portion of the plan are
discussions of the following: dredging of canals C-35, C-36, and C-37 to include
both maintenance and new work excavation; breaching of five locally built
levees; structural additions to the existing gated spillway S-65; structural
integrity analysis of existing spillways S-63 & S-61; adding a steel sheet pile
wall to an existing embankment; removal and relocation of various mechanical
and structural items in conjunction with the S-65 modifications; placement of
mechanical equipment within the additional spillway structure; addition,
replacement, or removal of various electrical and power components associated
with the structural changes; and finally, relocation of utility and telephone
lines.

11.1.1 Canal Dredging

Following the change in lake regulation schedule and subsequent analysis
of potential flood conditions, it was determined that dredging of three canals
is necessary in order to achieve sufficient flow and storage capacities between
the lakes. Three canals C-35, C36, and C-37 are required to be excavated for
maintenance and widening purposes. A total of 1,158,000 cubic yards, 703,000
cubic yards of maintenance material and 455,000 cubic yards of new work will
be removed from the canals. The non-Federal sponsor, the SFWMD, will be
responsible for any existing maintenance requirements needed for the flood
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control canaEs. Because of lower volume requirements between Lake Cypress
and Lake H tchinelFa, it was determined that C-35 would require removal of
excess shoal-material only. Spoil matﬁrial will be placed on -existing spoil
mounds to either side of the canals. {'I‘ypical canal sections are shown in
PLATE D-1 of Appendix D. A brief description of each canal ’is as follows:

C-35 - Begins at spillway and lock “tructure S-61 on the southern tip of
Lake Tohopekaliga and extends approxi.:ately 3.6 miles south tg Lake Cypress.
Lake Cypress has no control structures regulating flow to or from the lake. An
estimated 1’70,000 )cubic yards of shoaﬂ material is to be removed from the
canal. | J

\ | ‘
C-36 - Covers %early 2.5 miles from‘; Lake Cypress south to the northeast
portion of Lake Hatchineha. The canal will be dredged to elevation 31.3 feet
and widened to 60 feet from the original 48 feet. The estimated total volume
of material for removal is 285,000 cubic yards (160,000 maintenance & 125,000
new work). 1
| | |

C-37 - Runs between Lake Hatchinﬁha and Lake Kissimmese for a distance
of roughly 3.9 miles. The canal design specifies widening from 70 feet to 90
feet and deepening to average elevation of 26.8 feet. An estimated 703,000
cubic yards of material (373,000 maintenance & 330,000 new wprk) is required
to be removed from the canal and placed into a spoil location oh the east bank
of the canal. |

The material taken from each canal will be placed to one side of the canal
only, and will begin at a distance of approximately 25 feet from the top of the
canal and will continue to no further than 15 feet inside the right-of-way line.
The disposal areas were previously for spoil placement from the original
canal construction and are estimated to have sufficient capacityifor this project.
Spoil mo currently exist on both sides of the canals, but only one side of
each canal will be used, and this is the side to which the wid?ng will occur.

During construction, attempts will be made to minimize impacts to the
vegetated regions that have developed atong the canals since their construction.
Visual inspections prior to dredging will identify any vegetation that might be
impacted. Stabilization of the spoil mounds will be accomplished through grass
seeding. | |

|
11.1.2 Local Levﬁes |
hich were designed Jnd built by local property owners, are

Five levees, w ‘
planned for partial destruction to allow for unobstructed flooding of the lands
behind the levees, The levees - Lake Kissimmee Levee, Cysts Lake Levee,

|
‘ i ‘
,
!
|
‘ ‘ ‘ |

!
| N | ?
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Sparks Chandler Levee, Rolling Meadows Levee, and Oasis Levee are to have
a series of breaches cut in them which will permit lake levels above the 52.5
feet elevation to inundate the newly accessed regions and achieve the desired
lake capacities. The breaches will occur approximately every 1,000 feet and will
be 100 feet in length (see Plate D-2). Approximately 75,000 cubic yards of
material will be graded to existing ground elevations at about 50 feet NGVD.
The material cut from the levees will be placed and graded within the original
borrow canals on either side of the levees.

11.1.3 Structural Modifications to S-65

In order to achieve a historical flow output from Lake Kissimmee into the
Kissimmee River (currently C-38) of the Lower Basin, an additional two bay
spillway structure is proposed for construction. The new structure, identified
as S-65X, will be placed immediately adjacent to S-65 to the east, and will be
of the same design specifications as S-65. The combination of structures S-65
and S-65X will be better able to balance the adjusted upstream lake levels and
downstream flow releases following implementation of the new Upper Basin
lake regulation schedule. Furthermore, the new spillway will permit the
expected discharge rate to closely correspond to the prechannalization stage-
discharge rating for lake Kissimmee.

Relocation of the spillway operators generator house, antenna tower and
guy wires will be required during construction of the S-65 addition. The new
locations of these items will be identified during plans and specifications.
Minor modifications to the upstream and downstream wingwalls of S-65 are
necessary in order to tie them into new spillway. The existing safety barriers
will be extended to incorporate both S-65 and S-65X. A cofferdam will be
constructed at the S-65X location for dewatering purposes. A stability analysis
was done on S-65X, S-61, and S-63 by placing various loading conditions on the
structures to see they responded (PLATES S-6 though S-9). The structures
were analyzed for overturning and flotation stability, and the uplifting forces
that would cause overturning or sliding were assumed to occur over the entire
base of the structure. The stability results can be found in Appendix D. The
vertical lift gates are to be 27 ft. wide by 14.2 ft high and will be of the same
design specifications as the existing gate structure. A steel sheet pile retaining
wall will be added to stabilize an embankment to the east side of the spillway
near the operator’s dwelling. Several loading conditions were incorporated into
the analysis of the retaining wall.
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11.1.4 Mechanical Modifications to s-¢5

The project’s mechanical design consists mainly of additions within the new
spillway structure, S-65X, with minor modifications. No modifications are
anticipated for the existing structure as design analysis revealed that it would
continue to operate adequately under the modified conditions, although it was
evident that it may be deficient in some areas based on current standards. The
mechanical equipment to be used for the new spillway will include horizontal
hydraulic cylinders as part of the hoisting units to raise each vertical lift gate.
The cylinders will be operated by a motor-driven hydraulic power unit.
Commercial power will be used to operate the gate hoist, and & gas generator
will serve as a backup. The general design of the gate operation machinery is
comparable to the original design. Other items that require mechanical
manipulation include the lawn sprinkler|system which will need to be replaced,

the aboveground and underground storage tanks will have to be relocated, and
the generator house and its contents must also be moved prior to construction.
For details of these items, see Appendik‘ D., Design and Cost Estimates
|
| 3
11.1.5 EletLrlcal l%odiﬂcations to S-65
ith the existing

manual transfer switch, the step up transformer, and associated equipment.
A control center will be added to the control building and will house the
electronic relay
the manual operation of the gates, and they will be located in both the
structure and the control house. The lighting, wiring, and
are discussed in Appendix D. |

required during construction. Peace River Corporation, the local electric
company that will serve the electricity, will do the power line relocation work.
The local telephone company, General Telephone Company, will provide
telephone line relgcation at no cost.

|
RelocatiFn or Jemoval of various existing electrical components will be

11.2 REAL ESTATE

11.2.1 Lands and Easements

Lands needed flpr the purpose of ecosjystem restaration and flood control will
be acquired in feeﬂFr easement to ensure that they will continue to be available

solely for that purpose over the life of t&e project. This will require acquisition
11:4
|
1
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in fee of flood plain acreage from the 52.5 feet to 54.0 feet elevation around the
four impacted lakes (Kissimmee, Cypress, Hatchineha, and Tiger). The total
land acquisition area up to 54.0 feet is approximately 20,800 acres.
Approximately, 5,986 acres of these lands are below the 52.5 feet elevation
that were previously utilized under flowage easements, but must now be
purchased in fee to support the environmental effort. A large tract of land,
lying to the north of Lake Hatchineha, falls below the 54’ elevation, but will
not be acquired in fee because it is owned by the Disney Corporation as
mitigation property. For this land a Perpetual Conservation Easement is
currently in effect. The additional right to flood, flow and store water on the
property is required for project purposes, therefore a Pertual Flowage
Easement is recommended for this property. For Lake Tiger, perpetual flowage
easements are necessary due to the minimal environmental benefits anticipated
from the project.

All construction areas and disposal areas for the project are located with
existing right-of-ways or in proposed acquisition limits, and therefore, land
easements will not be required for construction purposes. If necessary,
temporary road access easements will be obtained for the canal dredging and
disposal operations.

11.2.2 Relocation Assistance (Public Law 97-646)

Preliminary estimates identified 123 residences and 8 commercial buildings
which will be acquired. Relocation assistance will be provided to affected
owners in accordance with the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, as amended.

11.2.3 Construction Relocations

The only structural relocations necessary for the project are 61 septic
systems located within the Hatchineha Estates and Grape Hammock. All septic
tanks located below the 56 feet elevation must be relocated to higher ground
or replaced with aboveground tanks. In the event the tanks cannot be replaced
with aboveground tanks, the land parcels containing tanks will be acquired in
fee. Those parcels in which the tanks can be replaced with aboveground tanks
will require a Water Inundation Easement. The sponsor has the option of
installing a sewer system instead of acquiring the parcels. A sewer system
would require only Water Inundation Easements for all of the parcels and
would be the least expensive of the alternatives. The sponsor will be given
credit for the least cost option.
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11.3 MONILI‘ORINF

Monitoﬁing prd‘ ams will be conducted during construction and following
construction. These programs are intended to evaluate the success of the
project and to check both areas of quqpcess and uncertainty.. Based on the
results of the monirtoring studies, refinements and adjustments can be made to
the long-term operations and management of the regulation schedule. Further
justification for e{ch of the monitoring programs is given in the following
sections. ‘ ‘

11.3.1 Ve etatlvo' Monitoring ﬂ

Plant communities should be monitored to evaluate the Project’s success
in restoring former wetlands around the lakes. This monitori
on lands Surrounding Lakes Kissimmee, Tiger, Cypress, and
the 54 feet elevation. The study’s goal would be to
vegetation F;tte around these lakes and compare them with

 the predictions
of the Fish and Wildlife Coordination Act Report on the Kissimmee Headwaters
Revitalization Proiect. That report estimates that the new schedule will help
restore over 7,000 acres of marsh. ‘ |

Vegetation community types within the submergent and littoral zones will
be mapped using aerial photography and ground truthing. Because certain
wetland species are present already in some of these aress, quantitative
methods should be developed to assess|changes in species composition. These
methods will be detailed in the Restoration Evaluation Report as prepared by
the sponsor. ‘ | ‘

The aerial p}otography will be %rared color photos with 60 percent

forward overlap at a scale of 1:8,400. The flight lines will generously cover the
perimeters of the lakes as well as anh all other impacted areas within the
Upper Basin. Suheys would be conducted every two to three years. The first
survey would be done in 1995 to document conditions existing before the 1995-
96 extremidra:%:)wn of Lake Kissimmee and before the implementation of

the new regulation schedule in 1997. The next survey would/be conducted in
1997, one year after the Lake Kissimmee drawdown. This wpuld be followed
by more surveys in the years 2000 and 2003, at which time theineed for further
monitoriné woul({‘ be determined. 5 \
\ |

To aide witlL the comparison between present and ‘future wetland
conditions, some regions between the 52 foot and 53 foot elevations will have
temporary ground transects established. The areas selected for placement of
transects will reside within regions e’%pected to have moderate to significant
vegetativeﬂ chang‘ . The regions of high impact were previpusly recognized

— |
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during the 1994 Fish and Wildlife Coordination Act Report, which depicted all
anticipated wetland increases between the 52 and 54 foot contours. The
transects will be identified, and marked and surveyed prior to the
commencement of the project and are to be maintained throughout the
monitoring study.

11.3.2 Mercury Study

The bioaccurmnulation of organic mercury in fish and wildlife has become an
important ecological and health issue in Florida. With regard to the
Headwaters Revitalization Project, there is some public concern that the
expanded lake stage regulation schedule could increase mercury mobilization
and subsequent bioaccumulation in predatory fish and wildlife. According to
some sources, periodic drying and flooding of wetlands and croplands can
promote the methylation of mercury in the soil. Soil disturbances and wetland
creation also have a potential to mobilize mercury. However, the production
of high levels of methylmercury is usually restricted to water bodies with
organic sediments, low productivity, and slight acidity.

Because of the eutrophic nature of the headwater lakes and the
predominance of sandy soils, there is no compelling evidence to suggest that the
revitalization project could cause a mercury problem in the headwater lakes.
Yet, little information exists from the region to form a conclusive judgement.
Although data on existing levels of mercury contamination in fish from the
region are available, further field research would help in predicting the effect
of lake stage changes on fish tissue concentrations.

Therefore, to obtain field data useful for predicting future conditions, soil
samples would be collected from the lands around Lakes Cypress, Hatchineha,
Kissimmee, and Tiger that will be reinundated under the new Lake regulation
schedule. From the analysis of mercury concentrations in these soils, future
rates of methylmercury production in these reinundated areas could be
estimated. Once these rates are calculated, the potential change in fish
methylmercury concentrations could be approximated with more certainty.

In addition to the soil sampling, samples of fish, water and sediment would
be taken from Lake Kissimmee to document current conditions. This sampling
would be done before and after the extreme drawdown of the lake in 1996 in
an effort to distinguish any drawdown effects from subsequent effects of the
modified stage regulation schedule.
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Sampli woul begin in the summqr of 1995 and would bt? repeated over
several more years. Lake Kissimmee would be sampled again in 1997 (one year
after the down) and every two years thereafter until 2003 so that trends
can be examined. The soils around the headwater lakes would be sample again
in 1999 and 2003 (two and six years after stage regul?tion schedule
modification). 1 ‘

‘ | ‘
'

11.3.3 Water Quality

Some monitoring will be expected due to localized increases in turbidity
during constructi An accurate evgluation of turbidity i pacts will be
required. Best m agement practices would ensure that turbidity is kept to a
minimum by the| placement of turbidity barriers during c¢anal dredging.
Therefore, no inordinate amounts of suspended solids are expected to occur
within the canals or lakes downstream \during or following construction.

l |
;‘
11.3.4 Hydraulic onitorlng |

Hatchineh , and Tiger in ord to better manage future operations in
the Uppe More gage locations W avoid existing problems with wind
setup in th lakes which can cause erroneous estimates of av e lake stage.
Lake regulation chedules are based ion stages of hypothetically ﬂat lake
surfaces; therefore, average lake stages are preferable far-

operations. The s will also verify or refute the accuracy of the hydrological
models, which are based on bistorica} data and show expected lake stage
durations for an average calendar year.

Water level m %mtormg locations be established in

J |
Monito}ing within the Lower B (below S-65) will provide valuable
hydraulic data thit will aid in the management and operation of the Upper
Basin regulation schedule. The same is true for the Upper Basin data which
will assist with future analysis of the Lower Basin operations. Qther hydrologic
monitorin ongoix#g in the basin will continue. Rainfall gages presently located
at S-65 str cture1 will relocated during construction.

i !
11.3.5 Stability n*onnoring |

inspections, including quality assurance (quality control) and "as-built"

comparisons to specifications, some long-term monitoring is necessary for some

of the construction features of the project. Features normally submerged and
. | |

While the cox:%tructed features of tﬁhls project will be subjected to normal
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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.

11.4 OPERATION, MAINTENANCE, AND MANAGEMENT
11.4.1 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.
During construction, interim water control plans will be prepared to ensure
that project objectives are safely accomplished. Long term study of the effects
that the proposed regulation schedule has on the Upper and Lower Basins will
govern the adjustments to the schedule that may be necessary.

11.4.2 Land Management

Land management practices for the lands acquired for restoration shall be
consistent with project purposes. Aspreviously discussed, restoration will occur
by allowing the system to return to as near a natural state as hydrologically
possible, while maintaining the new discharge rates. However, some land
management practices, including prescribed burning, limited livestock grazing,
and fencing and posting to prevent trespassing, may be necessary.

11.4.3 Aquatic Plant Control

The primary goal of aquatic plant control in the Kissimmee River Basin is
restriction of the hydrilla plant and various other non-native floating plant
species such as waterlettuce, water hyacinth and floating mats of vegetation
called tussocks. Hydrilla is considered to be highly intrusive to littoral aquatic
regions. It is also very problematic for boaters and water control structures.
The growth rate of hydrilla and other non-native plant species within the lake
system is significant, and measures to control these plants must be continued
and expanded if necessary.

The potentially lower lake stages in the winter, as evidenced in the stage
hydrographs from H&H Branch, could provide optimal conditions for the
chemical (fluridone) removal of the exotic hydrilla plant. Because the hydrilla
eradication requires low water levels over a multi-week period, the lower
winter lake elevations would grant an ideal time frame for this task when
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necessary. It is currently unknown as t? whether the newly inundated areas
will provide suitable or unfit habitat for the nuisance plants. Initial thoughts
are that increased water surface area will allow the exotics ta increase their
coverage proportionally. To verify the extent to which the exotic plant species
have either flourished or diminished under the new lake regulation schedule,
aerial photography and ground truthing methods will be utilized on a
predetermined schedule (see 11.3.1 Vegetative Monitoring).
| ‘

11.4.4 Structures

The only structure of the completed project that will require routine
inspection is the $-65 spillway addition. This structure, in addition to the
existing S-85 structure, will be operated in accordance with the operation

manuals described above. The maintenance of the structures in¢ludes activities
such as periodic inspection and maintenance of mechanical and electrical
equipment; sand blasting and painting| gates; and ensuring inlet and outlet
e clear of snags.

!

channels

11.4.5 Navigation l

Following completion of the project, the hydraulic chara¢teristics of the
lakes will change slightly, resulting in minimal impacts to navigation within the
lakes and channels. The new lake regulation schedule could potentially limit
access to and from certain portions of the lakes.

Types of maintenance for the navigational channel include clearing snags
and sandbars, maintaining a navigational markers system, and providing
advisories to navigators on water conditions such as flood stages, currents,
bridge clearance, and drought and dra& clearances. Maintenance of disturbed
areas will be limited to the degree necessary to meet minimal navigation needs

to limit influences/to the natural envirobmental progression of the lake system.

| |
11.5 PROJECT l+JPLEMENTATION j

11.5.1 Project Management Plan

|
i

A Project Management Plan is b?ug prepared for the Kissimmee River,

Project, including the Lower and Upper Basin projects, to identify 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. |

11-10
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11.5.2 Construction Sequencing

The implementation plan and schedule will be refined during later
preconstruction engineering and design studies. It is intended that the
Headwaters Project be at or near completion, with a fully operational S-65,
prior to construction in the Lower Kissimmee Basin. The lake elevations will
likely fluctuate for a while depending on the weather patterns and the outflow
requirements at S-65. It is anticipated that the Upper Basin will have
stabilized by beginning of construction on C-38. Construction is expected to
begin at the end of FY 96 and continue for two years, although the availability
of real estate may affect the schedule to some degree. At this time, the
construction is expected to proceed generally as follows:

* Real estate must be provided by the sponsor prior to each separable
phase of construction, including land acquisitions (both fee title and easement
purchases) and relocations of houses, septic systems, other structures, utilities,
and recreational facilities. Construction of the Hatchineha Estates Sewer
Treatment Facility (see Section 8, Recommended Plan) should be completed.

* Monitoring network sites will be established prior to construction.
Prior to any change in lake stages, an evaluation of existing vegetative
communities and wildlife habitats must be accomplished. This evaluation will
include vegetation mapping in the form of aerial photography and ground
surveys (see 11.3.1 Vegetative Monitoring).

* The sequence of construction, including the change in regulation
schedule, will generally be as follows:

1. All construction and non-construction relocations must be accomplished prior
to the construction phase.

2. Most of the construction work can occur concurrently, with the exception of
the implementation of the new regulation schedule, which will be the final
portion of the Headwaters Project.

3. Canal dredging, levee degradation, and structural modifications can be
performed through single or multiple contracts.

11.5.3 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,
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physical, or biological elements or agenta which adversely affect human health
or welfare; unfavorably alter ecological #alances of importance to human life;
affect other species of importance to man; or degrade the! utility of the
environment for aesthetic, cultural andﬂor historical purposes. | The control of
environmental poll tion and damage requires consideration of lair, 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
petroleumn products for use during construction is regulated by existing laws
and by Corps regulations and practice.

Within 20 calendar days after the date of the notice of awaxd of a contract,
the construction contractor is required tfo submit an environmdéntal protection
plan. The| contractor cannot proceed with construction until the plan is
approved. The environmental protection plan includes the following: !

ground cover, landscape features, air and water quality, ésh and wildlife, soil,

eological and cultur; resources.

* Procedures to be implemented to provide the required environmental
protection land 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 envﬁ'onment due to accident, natural causes

or failure to follow the proceduras set out in accordance with the |
environmental protection plan. [
* Permit or license and the locathm of the solid waste dilsposal area.

y excavations or
storage areas,

* Drawings s owmg locations of any proposed tempora
embankments f haul roads, stre crossings, materie
structures samt}y facilities, and stockpiles of materials.

* Environmental monitoring plan$ for the job site, including land, water,
air and noise monitoring. | H

|
B |
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* 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.

* Oil 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 include
measures for marking the limits of use areas.

* Plan for any dewatering activities associated with borrow areas.

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 to contain, absorb and
remove pollutants from the ecosystem for disposal in previously identified
approved disposal areas.

11.6 COST ESTIMATE
11.6.1 investment Costs
11.6.1.1 Initial Costs

The total estimated cost of the Headwaters Project is $78,356,300 at
January 1996 price levels. The M-Cases detailed cost breakdown is shown in
Appendix D. A summary of project costs is shown in Table 11-1. The costs of
channels and canals does not reflect the cost to remove approximately 703,000
cubic yards of spoil material from C-35, C-36 and C-37 (see Section 11.1.1, Canal
Dredging). The estimated cost to remove this maintenance dredging quantity,
$1.4 million, is a non-Federal responsibility.
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| ‘
| Table 11-1 o '
 Project Cost Estimate |
ACCOUNT PROJECT COST
01 - Lands, , Relocations Assistance $ 71,566,600
| 02 - Construction Relocations | I $ 83,224 |
| 06 - Fish and Wildlife Monitoring $ 836,738 |
| 09 - Channels and Canals | $ 1,721,159
11 - Levees and Floodwalls | $ 102,548
{ 15 - Floodway @ntrol-Dwersxon Stm¢ture J $ 3,022,742
‘ 30 - Planning, Eégfmeenng and Desip j $ 645,380 |
| 31 - Construction Management (S&I) ] $ 475,920 |
| TOTAL FOR HEADWATERS PROJECT $ 78,356,300 | ‘

11.6.1.2 Interest Costs

The computation of interest during construction (IDC) is based on
scheduled construction expenditures (structures, canal, leveds, relocations).
Calculation of IDC assumes equal construction emendxtures n each month of
the 2 year construction period. It is assumed that environmental benefits will
be realized during the construction periad, specifically after the new regulation
schedule is implemented. At 7.625 percent the IDC for the Headwaters plan
is § 455,471 (annually = $ 35,634).

11.6.2 Operation, Maintenance, Repnhr Replacement, and Rehabilitation
(OMRR&R) Costs

Annual pperatipn and maintenance cbsts were estimated for the components
of the Headwaters Project. Replacement costs at 25 years were calculated for
the structural and mechanical equipment contained in the S-65 additional
spillway structure, The total estimated OMRR&R costs over the life of the
Headwaters Project were estimated at $ 5,000 annually.
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11.6.3 Project Annual Costs

Total investment costs (initial + IDC) were converted to annual costs using
an interest rate of 7.625 percent and a project life of 50 years to compute
interest and amortization. Annual operation and maintenance costs were then
added to the annualized total investment costs to determine the average total
project annual cost, which is $ 6,170,800 for the Headwaters Project.

11.7 COST SHARING

Responsibilities for implementing the Headwaters Project 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 in the 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.

Based on the project authorization, the local sponsor shall contribute

50 percent of total project costs. The local sponsor contributions are to be in
accordance with the provisions of the Project Cooperation Agreement between
the sponsor and the Federal government. The Local Sponsor is providing for
and will receive credit for all LERRD’s (lands, easements, rights-of-way,
relocations and including suitable borrow and dredged or excavated disposal
areas) determined by the Government to be necessary for construction,
operation, and maintenance of the project. Furthermore, the Government has
determined that the Local Sponsor shall receive credit for approved in-kind
services or services requested by the Government for completion of the project.
For the Headwaters Revitalization component, the sponsor will be allowed
credit for their effort on completing the Upper Basin Residential Impact
Evaluation and completed and continuing SFWMD staff support for the Upper
Basin study and project. The affording of such credit shall be subject to an
inspection as appropriate by the Government to verify that the work was
accomplished in a satisfactory manner and is suitable for inclusion in the
project. The actual amount of credit shall be subject to an audit to determine
the reasonableness, allocability, and allowability of costs in accordance with the
Project Cooperation Agreement.

Table 11-2 contains an estimated apportionment of project costs between
the Federal government and the local sponsor based on the project cost sharing
provisions, excluding costs for the Local Sponsor’s in-kind services. The
Government will reimburse the Local Sponsor for that portion of the
contributions which exceeds 50 percent of the total project costs. Because the
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50 percent of the total project costs, $7
all the construction costs will be born by the Government. The Federal share
st is approximately $39,178,150. The spor
. The sponsor will be expected to bear 10

estimated v:;lue of the LERRD providej by the sponsor, $71,566,600, exceeds

of the total project
share is $ 39,178,1

,356,300, the table demonstrates that

OMRR&R expenses after the project is completed.
j

Monitoring

rtionment of Hea«ﬂ'waters Revitalizatio
|

TABLd 11-2

$ 6,789,700

SPONSOR $

194

bor’s (SFWMD)
D percent of all

Plan

$ 6,789,700

Real EstTte Costs

.

$ 32,388,450

$ 39,178,150

$ 71,566,600

TOTAL ]

Table 11-3 below shows a prelim
Revitalization Project. Th

Headwater

Restoration.

S 39 ‘178,150 |

oA

cost estimate comparison for the
timate details curr nt project cost
against those developed in the 1991 Feagibility Study for the

Many of the differences in/the two estimates can be attributed to
changes in design, real estate, and monﬂtormg requirements since the original
plan formulation. |

$ 39,178,

$ 78,356,300
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TABLE 11-3
Headwaters Revitalization Project
Preliminary Cost Estimate Comparison

ACCOUNT 1991 REPORT | 1995 REPORT |

$ 74,776,000 $ 71,566,600 |

01 - Lands and Damages

02 - Construction Relocations $ 83,224
06 - Fish & Wildlife Monitoring $ 180,000 $ 838,738
09 - Channels and Canals $ 12,652,000 $ 1,721,159
11 - Levees and Floodwalls $ 102,548
15 - Flood Control Diversion Struc. $ 3,022,742
30 - Planning, Engineering, Design $ 2,796,000 $ 545,380

$ 886,000 $ 475,920
91,290,000 _ $ 78,356,300

31 - Construction Management (S&I)

11.8 FINANCIAL ANALYSIS

The non-Federal sponsor, the SFWMD, has the capability to provide the
required local cooperation for the Headwaters Project. A financial analysis was
previously conducted for the Kissimmee River Restoration Project to assess the
SFWMD's capability to financially participate in the Headwaters Project. The
SFWMD provided a statement of financial capability prior to the execution of
the Project Cooperation Agreement for the Kissimmee River Project.

11.9 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. The sponsor is also required to pay all
costs, if any, that are associated with locally preferred features of the
Headwaters Plan.
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phase. On

arch 22, 1994, a PCA was executed between the Department of

A pro,]ec* may be initiated only after ihe sponsor has entered into a binding
Pro;ect Cooperation Agreement (PCA) With the Department of the Army, which
is normally| negotiated during the preconstruction engineering and design

the Army agd the South Florida Water N

River Pr
constructio
Kissimmee

anagement District for the Kissimmee
is agreement successfully combined the two authorized
components, the Kissimmee River Restoration Project and the
iver Headwaters Rewtahzahon Project into one project. The PCA

assigned Federal and non-Federal respoxisxblhtles, which, includes the following
items of locPl cooperation:

a. The
b. The

including suitable borrow and dredged or excavated disposal areg:
all relocations determined by the Government to be necessary

operation,

c¢. Hold and
constructlop, operation, maintenance,

of the Proj
the fault o

d Op

Project, or
accordance
prescribed
amendmen

manageme

rl,ocal onsor shall contribdte 50 percent of total $roject costs.

Local Sponsor shall provide all lands, easementeL rights-of-way,
, and perform
pr construction,
d maintenance of the Pro;kct

e the Government free from all damages Jtnsmg from the
pair, replacement, and rehabilitation
ct and any Project related betterments, except for ages due to
negligence of the Goverment or the Government'’s contractors.
‘ i

rate, maintain, repair, re ‘lace, and rehabilitate } the completed
unctional portion of the Project, at no cost to thsep{:)vemment, in

with applicable Federal and State laws and specific directions
by the Government in an OMRR&R Manual and any subsequent
ts thereto. | |

e. P;rticipak‘e in and comply}‘ with applicable Feti}eral floodplain

t and flood insurance progﬁams;

f. Publicize floodplain information ﬁn the area concerned and shall prov1de

this informatxon

zoning and other regulatory agencies fbr their use in

preventing un future development‘ in the ﬂoodplaln and in adopting such
regulatloni as may be necessary to preyent unwise future development and to
ensure con#patlbll{ty with protection levels provided by the Project.

g. ume ﬁ ancial responsibility for all costs incurred in cleanup of
hazardous materials located on project lands covered under the Comprehensive
Environmental onse, 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 liability will

CERCLA.

ot arise under

11:18
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h. Provide 100 percent of the costs to remove excess spoil material from
the flood control canals, C-35, C-36 and C-37. -

11.10 SPONSOR VIEWS

The SFWMD developed and recommended the Level II Backfilling Plan
upon which the Recommended Plan for the Lower Basin is based. The
Headwaters Revitalization is directly linked to the Recommended Plan; the
Recommended Plan cannot succeed without first implementing the Headwaters
Plan. 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 (which included the Headwaters Revitalization
Plan) and their desire to continue discussions to develop a cost sharing formula
acceptable to the State of Florida and the Federal Government. The non-
Federal sponsor agrees to assume responsibility for the removal of the excess
spoil material from the flood control canals, C-35, C-36 and C-37.
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SECTION 12
PUBLIC INVOLVEMENT, REVIEW, AND CONSULTATION

This section describes the public involvement activities conducted by the
Corps and the SFWMD in conjunction with the Headwaters Revitalization
component of the Kissimmee River Restoration project.

12.1 PUBLIC INVOLVEMENT PROGRAM

Extensive public involvement activities have been integral to all work since
the existing Kissimmee River project was completed in 1972. Complete
descriptions of the public involvement programs that preceded the 1992
Kissimmee River feasibility study 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 during the Corps’ first Federal Feasibility study of the Kissimmee
River, covering the period 1978 - 1985.

* Kissimmee 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.

* Central and Southern Florida, Kissimmee River, Florida, Final
Integrated Feasibility Report and Environmental Impact Statement Section 11
and-Annex A. (Jacksonville District, U.S. Army Corps of Engineers. March
1992.) -Section 11, Public Involvement, Review and Consultation, describes
public involvement during the Corps’ Final Federal Feasibility study of the
Kissimmee River, covering the period 1990 - 1992. Annex A, Public views and
comments, includes the public comments received during the review process.
Since the authorization of the Kissimmee River Restoration Project, the
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SFWMD has conti ued to have public Meetmgs to provide progress reports to
the local con um and governments. |

J

12.2 REVIEW CONFERENCES

Six re ew conferences involving various study interests v ere conducted
during the :
decide courses of action related to specific policy and te
Subsequently, the Headwaters Revitalization component of the restoration
project has undergone checkpoint conferences and a review conference on the
Draft Project Modification Report. These conferences were:

* Special solution 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 Corpd met to resolve
policy and proced#ral issues regarding the Kissimmee River Section 1135

ille, Florida, and April 11 12, 1991, River Ranch, Flonda.
Representatives of the SFWMD, the Florida Game and Frésh Water Fish
Commission, the U.S. Fish and Wildlife Service, and the Corps met to discuss
technical aspects of the project’s environmental analyses.

* Hydrology and Hydraulics Te cal Review Conference, May 15-
16, 1991, River ch, Florida, and May 20-22, 1991, Berkeley, California.
Representatives of the SFWMD and ther 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 California at
Berkeley.

. * Checkpoint Conference, June 20, 1991, Jacksouville, Florida.
Representatives of the SFWMD, the Assistant Secretary of the Army for Civil
Works, and the Corps met to review study progress in implementing guidance
developed during the Special Resolutiolm Conference.

* M eeting of the Scientific dvmory Panel for Environmental
i unmee River Restoration, July 16 18, 1991, River
4 Department of
Natural Resources, the Florida Department of Envnronment | Regulation, the
Florida Game and Fresh Water Fish Commission, the U.S. Fish and Wildlife
Service, d the Corps met to H@etter define monitoring of project
environmental effects. |
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*  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.

* Kissimmee River Headwaters Revitalization, In-Progress Review
Conference, January 1994, Jacksonville, Florida. Representatives of the
SFWMD, the U.S. Fish and Wildlife Service, the Florida Game and Fresh Water
Fish Commission and the Corps met to discuss issues and evaluation
procedures for Headwaters Revitalization component of the Kissimmee River
Project.

* Kissimmee River Headwaters Revitalization, Draft Project Modification
Report, Review Conference, October 26, 1995. Representatives of the SFWMD,
the Assistant Secretary of the Army, and the Corps met to discuss the draft
report and recommendations for the Kissimmee Headwaters Revitalization
Project.

12.3 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 Project Cooperation Agreement.

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 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.
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12.4 scoﬁmc |

Scoping was accomplished in accou{rdance 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). ‘ :

\

| |
12,5 OTHER REQUIRED COORDINATION

In addition to the scoping requireb 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 id‘cluded at Annex E.

* Flol-ida Game and Fresh Waﬁter Fish Commission) - Commission
representa#ives participated with the U.S. Fish and Wildlife Service in
preparing qhe Coordination Act Report. |

| ;
* Flokida St#te Historic Officer (SHPO) - Coordination hias been ongoing
with the SHPO% in accordance witl# the Advisory Council on Historic

Preservatin#n’s procedures. '

12.6 REVIEW OF THE DRAFT IN ' GRATED PROJECT MODIFICATION
REPORT AND ENVIRONMENTAL IMP; CT STATEMENT

|

The draft intégrated report and eﬁwironmental impact statement will be
sent to numerous local, State and Federal agencies and private interest groups
for review and comment in accordance with the Council on Environmental
Quality’s NEPA regulations and related Corps guidance. Comments received
during theEevie will be considered in preparing the final sudy documents,

and will be considered by subsequent reviewers and decision makers in the
Washington level |Federal review process.

12.6.1 R?port 4nd EIS Recipientsi

The fi llowiné agencies, groups anld individuals will be s#nt copies of the
draft integrated project modification report and EIS.
| |

2
{ x
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Federal Agencies

Department of Agriculture

Department of the Air Force

U.S. Department of Commerce

U.S. Fish and Wildlife Service

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
Advisory Council on Historic Preservation

ate and L vernment

Florida State Clearinghouse

Florida Office of Planning and Budgeting

Florida Division of Historical Resources - SHPO
Florida Department of Environmental Regulation
Florida Department of Transportation

Florida Game and Fresh Water Fish Commission
South Florida Water Management District
Osceola County

Polk County

Okeechobee 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
Florida Lake Management Society
Okeechobee Homeowners Association
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12.7 PUBLIC ME%TINGS

Three public meetings were conducted during the dr
period to provide all members of the public with an opport
understand and discuss the results of tlle Corps’ 1991 feasibili
meetings |

report review
ity to better
study. These
re held as follows:

October 1, 1991/, at the Okeechobee {Civic Center.

October 2, 1991, at the Kissimmee ¢ity Hall.
October 3, 1991, at the Sebring City Hall.

The meeting in Kissimmee was attended by about 60 people. Many of the
concern about the eadwaters Revitalization project and

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. $pecifically, 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 pn agriculture in
the study area. A number of speakers were concerned about the cost of the
project. avigati n interests were opposed to the project due to the possible
impact on nav1ga ion. A concern was?xpressed that the regulation schedules
for the Kissimmee group of lakes would adversely effect the existing level of
flood protection. Fishermen spoke out hgamst the project stating that since the

1?-6
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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 for the Kissimmee River
Restoration Project, public meetings for the Kissimmee River Headwaters
Revitalization Project will be held within the local areas prior to the
finalization of the Project Modification Report. The meetings will be held to
discuss details of the plan and potential impacts of the project. Public concerns
and comments from the meetings will be documented in the Final report.
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SECTION 13

RECOMMENDATIONS

I recommend that the Central and Southern Florida Project be modified
to allow for the Headwaters Revitalization Project, 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 Chief of
Engineers may be advisable. The total estimated cost of the recommended plan
is $78,356,300. The estimated Federal cost is $38,356,300 and the estimated
non-Federal cost is $78,356,300.

I also recommend that the non-Federal sponsor be authorized credit for the
value of lands, easements, rights-of-way, relocations, and disposal areas
provided for Headwaters Revitalization 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 following items of
local cooperation: ‘

a. Contribute 50 percent of total project costs.

b. Provide all lands, easements, rights-of-way, including suitable borrow
and dredged or excavated disposal areas, and perform all relocations determined
by the Government to be necessary for construction, operation, and
maintenance of the Project.

c. Hold and save the Government free from all damages arising from the
construction, operation, maintenance, repair, replacement, and rehabilitation
of the Project and any Project related betterments, except for damages due to
the fault or negligence of the Goverment or the Government’s contractors.

d. Operate, maintain, repair, replace, and rehabilitate the completed
Project, or functional portion of the Project, at no cost to the Government, in
accordance with applicable Federal and State laws and specific directions
prescribed by the Government in an OMRR&R Manual and any subsequent
amendments thereto.

e. Participate in and comply with applicable Federal floodplain
management and flood insurance programs;
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f. Publicize ﬂ%odplain information/in the area concerned #nd shall provide
this information to zoning and other regulatory agencies for their use in
preventing unwise future development in the floodplain and in adopting such
regulations as may be necessary to prevent unwise future development and to
ensure compatibility with protection levels provided by the Project.

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 liability will not arise under
CERCLA. |

g ume financial responsibility for all costs incurr;d in cleanup of

h. Provide 100 percent of the co s to remove excess spoil material from
the flood control canals, C-35, C-36 and C-37.

The r%port states that the Headwaters Revitalization Project will be
completed, or nearly so, with a fully operational modified Lake Kissimmee
outlet structure prior to implementing construction for the Lower Basin
project. If, for any reason, the Lower Basin project is not tonstructed, the
Headwaters Revitalization Project will not be initiated as a stand alone project.

TERRY L. RICE

Colonel, Corps of Engineers
Commanding
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SECTION 14
LIST OF PREPARERS -

The people who were primarily responsible for contributing to preparing this
Environmental Impact Statement are listed in Table 14-1.

TABLE 14-1
KISSIMMEE RIVER RESTORATION
LIST OF PREPARERS
NAME DISCIPLINE/ EXPERTISE EXPERIENCE ROLE IN PREPARING
DOCUMENT
Peter Besrutachko Environmental Engineer 20 years experience chemical, Hazardous and Toxic
petro and environmental Waste Assessmoent
engineering
Annon I. Bozeman, Jr Outdoor Recreation Planner | 15 years recreation design, Assthetics and Recrestion
construction and development
Brian Brodehl Civil Engineer 2 years civil engineering Report preparation
Deavid L. McCullough Archeology 13 years environmental and Cuitural Resources
cultural resources asssssment evalustion, coordination
Sheri Miller Student Environmental 1 year water resources/ Report preparstion
Engineer project managemnent
Robert Pace Bilology USFWS, Vero Beach Fish and Wildlife
Coordinstion Act Report,
Planning Partner
William Porter Ecologiet 15 years environamental EIS preparstion
planning
Gienn R. Schuster, P.E. Environmental 18 years environmental Water quality sasessment
Engineer /Biologist engineering
Michael A. Smith, PE. Civil Engineer 9 years water resources Report-EIS preparation:
planning, Corps of Engineers study manager
Patricia Strayer Civil Engineer South Florida Water Report Review
Mansagement District
Louis A Toth Aquatic Ecology South Florida Water Report Review and
Management District
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ANNEX B

SECTION 404(b)(1) EVALUATION

KISSIMMEE HEADWATERS REVITALIZATION PROJECT
OSCEOLA AND POLK COUNTIES, FLORIDA '

Project Description

a. Location. The proposed Kissimmee Headwaters Revitalization
Project is located in Osceola County, Florida.

b. General Description. The proposed work consists of Modification of
the existing Lake Kissimmee regulation schedule. Modification of the
regulation schedule is necessary for the restoration of the Kissimmee
River and to expand the upper Kissimmee lake littoral zones; Acquisition
of approximately 20,800 acres of land bordering the affected lakes, i.e.,
Lake Hatchineha, Lake Kissimmee, Lake Cypress and Lake Tiger;
Widening of Upper Basin flood control canals, C-36 and C-37. Because
of the increased tailwater flood stages at S-656 resulting from the
modified regulation schedule, the flood control canals connecting Lake
Kissimmee to Lake Hatchineha, C-37, and Lake Hatchineha to Lake
Cypress, C-36 will have to be enlarged to flatten the flood profile
through the upper lakes and prevent excessive flooding; Increase outlet
capacity at water control structure S-65. Modifications to the existing S-
65 structure will be needed to reduce higher flood stages in Lake
Kissimmee and to provide higher discharge capacity; Degradation of local
levees. Breaching of local levees is recommended for obtaining the water
storage required for meeting lower basin hydrology and to expand the
range of upper basin restoration. Approximately 1 mile of levee sections
or about 60,000 cubic yards will be degraded by backfilling nearby borrow
ditches. The five levees are located on the east and west sides of Lake
Kissimmee, north side of Lake Cypress, and the south and north side of
Lake Hatchineha.

c. Authority and Purpose. Section 1135 of Public Law 99-662 (Water
Resources Development Act of 1986) authorizes the Chief of Engineers
in cooperation with non-Federal interests to consider measures for
restoring environmental values at authorized Federal projects. This
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study was conceived under that authority. Subsequently, the Water
sources Development Act of 1992 authorized the Assistant Secretary
of  the y to construct the Headwaters Revitalization Project in
accordance with a report prepared under Section 1135, based on the
benefits derived for the environmental restoration pf the Kissimmee
River (Lower Basin). Consistently with the above-cited authorities, the
USs. Corps of Engineers and the State of Flo "da, with the U.S.
Fish and Wildlife Service a cooperating agency, have studied
alternative modifications to the regulation schedule and water control
structures of lakes in the Upppr Kissimmee River Basin. The present
study objective is (a) to fo ulate a plan to optimjze environmental
improvements to the Upper immee Basin (b) while reestablishing
ischarges to the Lower Basin that are necessary to tl}sat basin’s restored
ecological integrity (defined in the 1992 FEIS, Environmental
storation Kissimmee R.wer,\ Florida). Environmental optimization in
;H;bhnppe basin requires reestablishment of lake-lev? fluctuations with

er levels approximating 54.0 feet NGVD. Restorption in the Lower
in requires (a) continuous but varied flow in the riyer channel and (b)
ﬂ$ od plain inundation frequenbxes and recession ratesjcomparable to pre-
dTanne ation periods. |

. The fill material for this
ect will come from ghe canal and ad)acent vee which consists
of native soils.

(2 Qggﬁ_ﬂ_q__ﬂgﬂ Unknown - will be determined during

iled design.

(3) Source of Material. ‘West bank of C-37, bank of C-37, and
five local levees. The ﬂ've levees are located on the east and west
sides of Lake Kmmmnigee, north side of Laké Cypress, and the
south and north side of Lake Hatchineha.

(1) Location. West bank of C-36 on top of and behind the existing
levee, East bank of C-37 on top of and behind the existing levee,

d backfilling adjacent borrow ditches associated with the five
| levees. The ﬁve\ levees are located on|the east and west
sides of Lake Kissimmee, north side of Lake Cypress, and the
th and north side of Lake Hatchineha.
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(2) Size. Approximately 29 acres of freshwater wetlands will be
filled by the project.

3) Type of Site. The project site consists freshwater marsh and
grasslands.

(4) Type of Habitat. The habitat consists of freshwater marsh
and grass covered levees.

(5) Timing and Duration of Discharge. Eight (8) months.

f. Description of Disposal Method. Fill material will be placed with a
dragline.

2. Factual Determination

ical Sub:. D ination.

(1) Substrate Elevation and Slope. The area to be filled ranges
in elevation from 50-56 foot National Geodetic Vertical Datum of
1929. Fill areas are relative flat.

(2) Sediment Type. Soil in the fill areas is predominately
Smyrna-Myakka-Basinger association

(3) Dredge/Fill Material Movement. The fill material will be
sloped and stabilized, and should not be subject to erosion.

(4) Physical Effects on Benthos. Benthic organisms within the
fill areas would be lost as a result of placement of the fill.

b. Water Circulation, Fluctuation and Salinity Determination.

(1) Water. Standing water or moist soil will be replaced by fill
material.

(2) Current Patterns and Circulation. Circulation to adjacent
wetlands will be enhanced by breaching of the local levees and

reestablihing connection to the lakes.

(3) Normal Water Level Fluctuations and Salinity Gradients.
Normal water level fluctuations and salinity gradients will be

maintained by proposed project.
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ded Particulate bidity Determinations.

..N; result from the placement of ﬁ]l dunng
increase in turbidity be confined to the vicinity of the activity
and would not be expedtted to continue after construction.

3

e, relocate, or increase contaminants.

‘emporary impacts
construction. Any

No ﬁll wxll bd placed in open Wat;erll
(a) Qgh&_ﬂegmj_g The project will not change existing

conditions.

(b) Dissolved OMQ The project will 1

conditions.

not change existing

© T ls. Orge
metals, orgamch or pathogens w1ll
project. ‘

ogens. No toxic
g released by the

(d) Ags:lheg'es.ii The project will n&t change existing
conditions. |

) Effects on Biota.
(a) athesis. Temporary
mpacts may ent of fill during

widening of C-36 and C-37. Breaching of the local levees
will provide enhanced wetland function for the areas
behind these levees.i.e., approximately|740 acres for Lake
Cypress, apprommately 2,200 acres for Lake Hatchineha,
and approximately 600 acres for Lake Kissimmee, via
reconnection wiﬂh the lakes.

() Sggpgnsxgn[ffgter Feeders. There will be no long-term
adverse impact to suspension/filter fee

ders.
(c) Sight Fgg% rs. There will be no long-term adverse
impact to sight feeders.

Daposited fill material will not

DSEIS-B4
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e. Aquatic Ecosystem and Organism Determinations.

(1) Endangered and Threatened Species. There will be no

impacts on any threatened or endangered species or on critical
habitat of any threatened or endangered species. The eastern
indigo snake may occur in the project area during the time
construction takes place. Protective measures as outlined in the
USFWS Biological Opinion will be utilized to protect the indigo
snake during construction. Management activities associated with
the lakes, i.e., extreme drawdowns, will need to be coordinated
with the U.S. Fish and Wildlife Service so that these actions do
not adversely impact the snail kite.

(2) Hardbottom Habitat. No hardbottom habitat exists in the
project area.

f. Proposed Disposal Site Determinations.

(1) Mixing Zone Determination. The fill material will not cause
unacceptable changes in the mixing zone specified in the Water

Quality Certification in relation to: depth, current velocity,
direction and variability, degree of turbulence, stratification, or
ambient concentrations of constituents.

@) De . et ] .
S_tm Because of the mert nature of the ﬁll matenal state
water quality standards will not be violated.

(3) Potential Effects on Human Use Characteristics.

(a) Municipal and Private Water Supplies. No municipal
or private water supplies will be impacted by the
implementation of the project.

(b) Recreational and Commercial Fisheries. Recreational
and commercial fisheries will not be impacted by the

disposal of dredged material in the project area.

(c) Water Related Recreation. Water related recreation
will be preserved and enhanced by the proposed project.

(d) Aesthetics. Approximately 29 acres of wetlands will be
converted to levee, i.e., C-36 approximately 10 acres and C-
37 approximately 19 acres, by the project.
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(e) Parks at ' al and ston Monuments, National
Seashores, Wilde: S Das ge ites, and Similar
Premg The obnstructlon of the Kissimmee Headwaters

Revitalization Project will not effect any parks, national or
historic monuments, national seashores, wilderness areas,
research sites, or| similar preserves.

g. Determination of Cumulative Effects on the Aguatic Ecosystem.
There wlll be no cumulative impacts that result in a major impairment

of water quality of the existing aquatic ecosystem as a result of the
placement of fill at the project site.

3. Findin Complian orNT mpliance with the Restriction
Discharge. | |
\
a.| No si cant adaptations of the guidelines were made relative to this
evaluatio

. arge of fill materials will not cause or contribute to, after
nsideration of disposal site dilution and dispersion, violations of any
a) phcabl State ‘water quali standards for Class III waters. The

] or endangered or
odification of any

water supplies, recreational hnd commercial fishing, plankton, fish,
ellfish, wildlife, and special aquatic sites. The lifé stages of aquatic
ecies and other wildlife will not be adversely affected. Significant
adverse effects on aquatic ecogystem diversity, productivity and stability,
d recreational, aesthetie, eeonomic values will not occur.

f.| On the basis of the gmde%mes, the proposed d.lﬁosal site for the
ischarge of dredged material is specified as complying with the
quirements of these gmdelnﬁxes
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ANNEX C

FLORIDA COASTAL ZONE CONSISTENCY PROGRAM
CONSISTENCY DETERMINATION

KISSIMMEE HEADWATERS REVITALIZATION PROJECT
OSCEOLA AND POLK COUNTIES, FLORIDA

1. Chapter 161, Beach and Shore Preservation.

The intent of the coastal construction permit program established by this
chapter is to regulate construction projects located seaward of the line of mean
high water and which might have an effect on natural shoreline processes.

Response: No work is proposed seaward of the line of mean high water
therefore, this Chapter would not apply.

nd 187, State an ional Planning.

These chapters establish the State Comprehensive Plan which sets goals
that articulate a strategic vision of the State’s future. Its purpose is to define
in a broad sense goals and policies that provide decision-makers directions for
the future and provide long-range guidance for an orderly social, economic and
physical growth.

Response: The proposed project has been coordinated with the state and no
adverse comments were received.

3. Chapter 252, Disaster Preparation, Response and Mitigation.

This chapter creates a state emergency management agency, with the
authority to provide for the common defense; to protect the public peace,
health and safety; and to preserve the lives and property of the people of
Florida.

Response. This statute is not applicable to the project.
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4, cnagteJ 253, ipte Lands.

This .éhapteF governs the man ement of submerged tate lands and
resources Vthm state lands. This includes archeological and historical

resources; water resources; fish and wildlife resources; beaches and dunes;
submerged grass beds and other benthic communities; swampgs, marshes and
other wetlands; eral resources; unique natural features; submerged lands;
dredged material disposal islands; and artificial reefs.

onse: |The proposed Kissimmee Headwaters Revitalization Project will
impact approximately 29 acres of wetlands. However, this project will
accomplish | the following restoration goals: (1) restore approximately 14,000
acres of lake littoral zone bordering the affected lakes, i.e., Lake Cypress, Lake
Hatchineha and Lake Kissimmee, (2) hydraulically reconnect approximately
2,660 acres behind local farm levees, which will enhance the wetland functions
of these areas, (3) reestablishing discharges to the lower basin that are
necessary to the basin’s restored ecological integrity (defined in the 1992 FEIS,
Environmental Restoration Kissimmee River, Florida).

The chai)ters authorize the\ State to acquire land to protect
environmentally sensitive areas. ‘

Response: The South Florida Water Mdnagement District, the local sponsor of
this project, is acquiring all the lands ueeded for the project.

6. Chapter

Thi : ‘ and preserves.
Consisten ith this statute would include consideration of projects that would
directly or indirectly adversely impact park property, natural resources, and
park programs management or operatibns.

Response; | The proposed Kissimmee Héadwaters Rewtahzatx#n Project would
not directly or indirectly adversely \mpact any State Parks or Aquatic
Preserves. Howaver, the restoration of the upper and lower besins of the
Kissimmee River would have a positive impact on State lands within the basins
therefore, would be consistent with this chapter.

DSEIS-C2
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7. Chapter 267, Historic Preservation.

.. This chapter establishes the procedures for implementing the Florida
Historic Resources Act responsibilities.

Response: The study has been coordinated with the Florida State Historic
Preservation Officer. Historic preservation compliance will be completed to
meet all responsibilities under Chapter 267.

8. Chapter 288, Economic Development and Tourism.

This chapter directs the State to provide guidance and promotion of
beneficial development through encouraging economic diversification and
promoting tourism.

Response: Contribution from the study area to the State’s tourism economy
will not be compromised by project implementation. The project would be
compatible with tourism for this area and could potentially contribute to overall
growth and development of the area therefore, would be consistent with the
goals of this chapter.

9. Chapters 334 and 339, Public Transportation.

This chapter authorizes the planning and development of a safe, balanced
and efficient transportation system.

Response: The proposed project would not impact the existing public
transportation system of the area and therefore, would be consistent with the
goals of this chapter.

10. Chapter 370, Saltwater Living Resources.

This chapter directs the State to preserve, manage and protect the
marine, crustacean, shell and anadromous fishery resources in State waters; to
protect and enhance the marine and estuarine environment; to regulate
fishermen and vessels of the State engaged in the taking of such resources
within or without State waters; to issue licenses for the taking and processing
of products of fisheries; to secure and maintain statistical records of the catch
of each such species; and to conduct scientific and economic studies and
research.
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Response: The proposed Kissimmee queadwaters Revitalization Project does
not effect saltwater living resources. |

and directs i
habitats to perpet
which pro
aesthetic,

age freshwater aquatic life and wild animal life and their
ate a diversity of species with densities and distribution
ide sustained ecological, recreational, scientifi¢, educational,
d economic benefits. ‘

establishes the Game and Fresh Wat:;‘%h Commission

Response. The proposed Kissimmee Headwaters Revitalization Project has
been coordinated with the US Fish and Wildlife Service for compliance with
Section 7 of the Endangered Species Act. The eastern indigo pnake listed by
the US as endangered may occur in the project area therefore, protective
measures will be included in the construction contract. The proposed project
will directly impact approximately 29 acres of wetlands. However, this project
will accomplish the following restorationLgEals: (1) restore approximately 14,000
acres of lake littoral zone bordering the affected lakes, i.e., Lakeé Cypress, Lake
Hatchineha and Lake Kissimmee, (2)§:r<draulically reconne:l; approximately

2,650 acres behind local farm levees, which will enhance the wdtland functions
of these areas, and (3) reestablishing discharges to the lower| basin that are
necessary to the basin’s restored ecological integrity (defined in /the 1992 FEIS,

This  chapter provides the auﬂhority to regulate the withdrawal,
diversion, storage and consumption of water.

Response. This project does not involvé water resources as described by this
chapter therefore, this chapter is not a?plicable.
‘ !

chapter regulates the trafpsfer, storage, and tr rtation of

Response. This project does not involvP the transportation or discharging of
pollutants, this chapter is not applicable.

238




239

14. Chapter 377, Oil and Gas Exploration and Production.

_This chapter authorizes the regulation of all phases of exploration,
drilling, and production of oil, gas, and other petroleum products.

Response; This project does not involve the exploration, drilling or production
of gas, oil or petroleum product and therefore this chapter does not apply.

15. Ch r Environm | Land and Water Man nt.

This chapter establishes criteria and procedures to assure that local land
development decisions include consideration of the regional impacts of proposed
large-scale development.

Response: This project does not involve land development as described by this
chapter therefore, this chapter is not applicable.

16. Chapter 388, Arthropod Control.

This chapter provides for a comprehensive approach for abatement or
suppression of mosquitoes and other pest arthropods within the State.

Response: The project would not further the propagation of mosquitoes or
other pest arthropods.

17. Chapt nvironm i Control.

This chapter authorizes the regulation of pollution of the air and waters
of the State by the Department of Environmental Protection.

Response: An application for Water Quality Certification will be submitted to
DEP for the proposed Kissimmee Headwaters Revitalization Project. A
Supplemental Environmental Impact Statement of project impacts has also
been prepared and will be reviewed by the appropriate resource agencies
including DEP, Therefore, the project is complying with the intent of this
chapter.
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This ch apter-rstabhshes policy for the conservation of the State’s soil and

Department of culture. Land use policies will be
evaluated in terms of their tendency to cause or contribute to |soil erosion or
to conserve, , and utilize soil and water resources both on site or in
adjoining pr affected by the project. Particular attenti
to projects agricultural lands.

d project would difh'ectly impact approxi

Conservation ice. Project construetion will include app:
AN asures to ensure compliance.
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

P.0. BOX 2676
VERO BEACH, FLORIDA 32961-2676

June 30, 1994

Colonel Terrence C. Sait
District Engineer

U.S. Army Corps of Engineers
P.O. Box 4970

Jacksonville, FL 32232-0019

Attn: Planning Division Re: Kissimmee Headwater Lakes
Revitalization Project

Dear Colonel Sait:

Pursuant to a Scope of Work, the Chief of your Planning Division requested the U.S. Fish and
Wildlife Service (Service) provide a Fish and Wildlife Coordination Act (FWCA) Report on the
Kissimmee Headwater Lakes Revitalization Project. This project is integral with the plan to
restore the Kissimmee River (Canal 38). Both components of this study were authorized by
Section 1135 of the Water Resources Development Act of 1986. This FWCA Report is submitted
pursuant to our Fiscal Year 1993 Transfer Funding agreement and in accordance with the
provisions of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661
et seq.), and the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).

The Kissimmee Headwater Lakes Revitalization provides the necessary storage and discharge
characteristics to restore flow to the Kissimmee River, while also providing partial restoration of
ecosystems in the Headwater Lakes.

To achieve the full potential for restoration of wetlands in the Headwater Lakes Revitalization
Project, the Service recommends that the three major levees along the shores of Lakes
Kissimmee, Hatchineha and Cypress be breached. The local sponsor, the South Florida Water
Management District, will need to acquire all lands behind these three levees that lie below the
54-foot topographic contour in addition to the lands already targeted for acquisition.

Although the selected water regulation schedule is the best we can identify after a series of
iterative evaluation of model outputs, it should not be considered as immutable. After several
years of operation, the cooperating agencies should re-evaluate the operational rules, particularly
to determine if longer periods of inundation between the 52.5 and 54-foot topographic contours
can be realized without increasing risk of flood damages. Corps hydrologists have recently
suggested lowering the upper controlling elevation of the selected 400C150RR schedule from 52.5
feet to 52 feet. Our analysis indicates that any further reduction of high water levels from the
currently selected plan would virtually eliminate all currently projected benefits to wetlands and
wetland-dependent wildlife in the upper basin. We strongly urge the Corps not to reduce the
duration of water levels above 52.5 feet below those modelled for the 400C150RR alternative.



\ ‘
As a possible future refinement of the project, w& also recommend that we study the feasibility of
constructing a water control structure/lock at the northern end of Canal 36 (south of Lake
Cypress). This structure would allow separate water regulation of Lake Cypress, which presently
has water levels severely below historic conditions.

The Service also recommends that the Federal government take action to restpre the Kissimmee
River by backfjlling C 38 to the fullest extent possible to achieve restoration of the river's
original functions and values. This will mitigate damages caused by the channelization of the
river. We also continue to strongly recommend that the Paradise Run reflooding and other flow-
through measutes in Popl A be incorporated in the Final Feasibility Report as project design
features 10 maximize ecosystem restoration, as described in our 1991 FWCA Report for the
Kissimmee River. | 3

The draft FWCA report was circulated for review and comment by the partidipating agencies.
The Florida Game and Fresh Water Fish Commission generally concurred with our draft and
provided additional recommendations. The enclased Final FWCA Report represents the Secretary
of Interior’s report to Congress as required by Section 2(b) of the FWCA. is report should
accompany the Final Feasibility Report and Environmental Impact Statement when it is submitted
to Congress. !

Thank you for the oppdrtunity to participate in this important ecosystem restoration effort. The
Service views the implementation of this project as a step towards fulfilling the restoration goals
of the South Florida BcTosystem Task Force.

‘ Sincerely yours,

U7 2r

- Robert T. Pace
- Acting Field Supervisor

cc:
FG&FWFC, Tallahassee, FL
FG&FWFC, Vero Beach, FL
FG&FWFC, Kissimmge, FL
DEP, Tallahassee, FL.
SFWMD, W tPalmlfeach, FL

FWS, Jacksonvilie, F |
FWS, Atlanta, GA |
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

P.0.BOX 2676
VERO BEACH, FLORIDA 32961-2676

February 1, 1994 -~

Mr. A.J. Salem

Chief, Planning Divieion

U.S. Army Corps of Engineers
Jacksonville District

P.O. Box 4970

Jacksonville, Florida 32232-0019

Dear Mr. Salem:

On January 24, 1994, Mr. Robert Pace of my staff attended an "In-Process
Review Conference" for the Kissimmee Headwater Lakes Revitalization 1135
project. He presented the results of the Service’'s community-level
evaluation of the latest two alternatives in the iterative testing of
proposed lake regulation schedules. We have been quite pleased to date
with the approach of the HEP team members (led by Lou Toth of the SFWMD) in
guiding design of this environmental project. We stated on January 24th
that in our opinion the agencies had enough data to select a preferred
alternative, based on the general behavior of the water routing models. We
believe it is now time to move ahead with the species models on the
preferred alternative so the Corps will be able to meet its planning
deadlines.

Oon the basis of Mr. Pace’s presentation, Richard Bonner proposed that the
agencies concur on selection of the 400C1SORR as the preferred alternative.
There were no objections to this motion, but the agencies agreed to meet in
Vero Beach in February to ensure that all parties agreed on the
justification for this selection.

Enclosed are draft copies of what will be sections of our Fish and Wildlife
Coordination Act report. The first section describes the approach taken to
evaluate the water regulation schedules. The second section will be
inserted in the “"Future with Project” section of our FWCA report,
summarizing the results of the general evaluation methodology. An as yet
unnumbered table also summarizes these results.

Please forward copies of these materials to Gerald Atmar and Mike Smith,
who are expected to meet with us in February on this matter. Your
continued cooperation on this important restoration project is greatly

appreciated. If you have any questions, please call Mr. Pace at (407) 562-
3909.

Sincerely,

dDavid L. Ferrell
Field Ssupervisor

cc: (w/encl)

Ed Moyers, FGFWGC, Kissimmee

Larry Parent, FGFWFC, Tallahassee

Lou Toth, SFWMD, West Palm Beach
Patricia Sculley, SFWMD, West Palm Beach
Bill Helferich, SFWMD, West Palm Beach
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information and advice.
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EXECUTIVE SUMMARY

The Kissimmee Lakes Revitalization Project provides the water storage and discharge
characteristics to restore the Kissimmee River, while also providing a wider range of
water fluctuation in the Kissimmee Chain of Lakes. We strongly recommend that the
Corps implement design features as described below to maximize the environmental
benefits achievable from this proposal.

The presently recommended revised lake schedule will provide seasonal flooding of
greater duration for elevations between about 51 feet and 52.5 feet. Restoration of short
hydroperiod wetlands is expected between elevations of 52 feet and 52.5 feet. We have
predicted restoration of about 5939 acres of additional marsh relative to the present for
the basic project without breaching of levees. If all three levees adjacent to the
shorelines of Lakes Kissimmee, Hatchineha, and Cypress are breached (as recommended
by the Service), about 7236 acres of marsh would be restored. The selected water
regulation schedule would also provide routine low water levels (<47 ft.) of greater
duration, which means greater overall fluctuation of water levels. The resulting increased
hydrologic dynamics in the lakes is considered beneficial across the entire ecosystem.

Among the 10 evaluation species, 6 species are predicted to benefit significantly from the
proposed new schedule. Compared to the future without the project, the predicted
increase in availability of suitable habitat ranges from about 10% to 35%, depending on
the species and the range of alternative futures considered. The 6 species include the
Florida duck, ring-necked duck, snail kite, great egret, snowy egret, and wood stork.
For the remaining species; Audubon’s crested caracara, bald eagle, sandhill crane, and
largemouth bass; we do not predict any major change in habitat availability. If any
change occurs, the models point to a possible slight increase for these species.

As indicated in Section XII of this report, the Service has concurred with the Corps’
determination that the proposal is not likely to adversely affect any Federally-listed
threatened or endangered species. We predict the project is likely to benefit the
endangered snail kite and wood stork.

The following summarizes our recommendations:

I.  DESIGN AND OPERATION OF THE PRESENTLY PROPOSED PROJECT

©  Periodic extreme drawdowns should be superimposed on the normal regulation
schedule. This action is an essential habitat management tool for the entire lake
ecosystem, particularly with respect to the sport fishery. The frequency and
timing of these drawdowns should be fully coordinated to minimize adverse
effects on nesting of snail kites.

ii
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O  Spoil material excavated during widen‘ng of C-36 and C-37 should be
confined to the existing spoil banks within the right-of-way. If filling of
wetlands beyond the toe of the existing spoil mounds is unavoidable, the

Corps should develop, during detailed|project design, a plan to compensate
for these losses.

the Kissimmee River restoration, a project adjacent to, and hydrologically

o Thj(Service ntinues to support the il'oposed Level 11 Backfilling Plan for
connected with, the Kissimmee Headwater Lakes Revitalization Project.

II. ADDITIONAL PROJECT F

ENVIRONMENTAL BENEFITS
1 : |
o s up to 54 feet in elevation located behind the three levees at Lakes Hatchineha,
Kissimmee, and Cypress should be added to the ongoing fee title acquisition of lands
around the lakes. The levees should then be breached to hydrologically connect

existing wetlands with the lakes and allow additional restoration of wetlands. This will
result in the full potential of habitat restoration available in the upper basin and provide
additional areas to buffer flood risks during storm events.

recommends that the Corps evaluate the feasibility and benefits
ater control structure/lock at the northern end of C-36 to
ﬁe water regulation of Lﬂke Cypress at levels closer to the
ition. Lake Cypress appears to be more adversely affected by .
held below historic conditions, as exhibited by reduction of the
and dense growth of aquatic weeds. Although separate

al monitoring studies should be planned and funded. |Iterative
testing of modified water regulation schedules should be conducted if it
ap, that/the project is not fully rqblizing potential benefits. In particular,
the review agencies should revisit the issue of attempting to provide flooding
of longer d$ation between elevations of 52.5 and 54 feet in the ypper basin,

if this can be achieved without increasing flood risks upstream.

i
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L D N P IT

Funding for the proposed Federal action is authorized by Section 1135_of the Water
Resources Development Act of 1986. The primary purpose of the proposal is
environmental quality, including restoration of fish and wildlife resources of the
Kissimmee River Basin, including the Kissimmee Chain of Lakes (upper basin) and the
Kissimmee River (lower basin). In response to a request from the South Florida Water
Management District (SFWMD), the Congress directed the Corps of Engineers (Corps) to
consider a restoration plan for the Kissimmee River, leading to selection of the Level II
Backfilling Plan. The authorization calls on the Corps to provide a feasibility report and
to implement the backfilling of Canal 38 of the Central and Southern Florida Flood
Control Project. The selected plan calls for partial backfilling of the canal, and leaves
the northern end (Pool A and part of Pool B) as well as the southern end of Pool E
unfilled for flood control purposes.

The Section 1135 Kissimmee Headwater Lakes Revitalization Project is necessary to
provide the volume and timing of water discharges to enable restoration of the Kissimmee
River. Lakes Kissimmee, Cypress and Hatchineha are the larger lakes that would fall
under a revised schedule; water levels in smaller Tiger Lake and Lake Rosalie would also
be directly affected. The FGFWFC is currently constructing a project to allow regulation
of Lake Jackson apart from the other lakes. Therefore, Lake Jackson was removed from
the study area; it would only be affected indirectly by this project in that water levels on
Lake Kissimmee could, during higher stages, affect the tailwater conditions at the new
Lake Jackson structure.

II.  ACKNOWLEDGEMENT OF COORDINATION AND CONCURRENCE OF
ELORIDA GAME AND FRESH WATER FISH COMMISSION

Appendix A is a letter, dated June 6, 1994, from the Florida Game and Freshwater Fish
Commission (FGFWFC), which concurs in the findings contained in this report. The
Service agrees with the FGFWFC’s additional recommendations, and we have added to
the recommendations in Section XIV. Other letters from the Florida Department of
Environmental Protection commenting on the Draft FWCA Report are included as
Appendices B and C.

III. D EV PRIOR )|

The Kissimmee River was dredged as a Federal project in the 1960°s resulting in a wide
canal from the Kissimmee Chain of Lakes to Lake Okeechobee. In the late 1970’s the
State of Florida petitioned the Corps to restudy the channelized Kissimmee River,
identified as Canal 38 (C-38). After resolutions were passed by Congress in 1978, the
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Corps responded with reconnaissance and f
statement. These documents established that the original Federal proj
depleted fish and wildlife resources. These reports reviewed several alt
plans. The report released in September 1985 concluded that there w
interest” in restoring Kissimmee River, even though the report indi
implementing many of the alternatives studied would result in signifi
and wildlife resources, The conclusion that no Federal action was justi
interpretation

of the 1983 Principles and Guidelines of the Water Resoy

In December 1991 the Corps of Engineers submitted a Final Integrated
and Environm
River. This report recommended backfilling of Canal 38 in Pools B, C
restore the ecological integrity and fish and wildlife values of the Kissil

ecosystem. |

A. Prior Fish and Wildlife Service Reports
Because the Kissim i

biologically and admi
both areas.
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t had severely
ative restoration
"no Federal

ted that

ht benefits to fish
fied was based on
yrces Council.

Feasibility Report

ntal Impact Statement on Environmental Restoration of the Kissimmee

', D, and E to
mmee River

Chain of Lakes and the Kissimmee River are closely related
istratively, the following listing of Service involyement considers

A major report, entitl
Relation to the Corps of Engineers Plan of Development, Kissimmee

Florida", was rel by the Fish and wildlife Service in 1958. The
comprehensively described the fish and wildlife resources of the entire

"A Detailed report of the Fish and Wildlife Risources in

iver Basin,
j It
Kissimmee River

basin, both the Chain of Lakes and the Kissimmee River. Particular emphasis was placed
on the importance of the recreational use of the river, primarily for largemouth bass

fishing, and the significance of the river basin for wintering waterfowl,

were based on more a year of field surveys conducted throughout
report quantified existing public use of the river for fishing and huntin

These findings
the basin. The
, and predicted

that there would be a reduction in sport fishing and a loss of 40 percent of the waterfowl

habitat.

As mitigation
headwater lakes, and substituting a leveed floodway for most of the

the Service recommended seasbnally varying the water levels in the

al. These

recommended modifications were not implen\knted, and the river was subsequently

channelized.
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2. Kissimmee River Restudy Planning Aid Report, August 1979

In August 1979, the Service prepared a Planning Aid Report comparing the pre-project
conditions with 1979 conditions in the lower basin. That report noted the loss of over 75
percent of the original wetlands and over 50 percent of the original river channel. The
report concluded that mitigation efforts in the form of "fish breeding" canals did not offer
significant compensation for fish and wildlife resource losses caused by channelization.
The Service concluded that overall habitat values declined 90 percent, and offered various
restoration and management alternatives for investigation by the Corps.

3. Habitat Evaluation Procedure Report, August 1984

This report described fish and wildlife habitat values evaluated by an interagency Habitat
Evaluation Procedures (HEP) team in 1979 and 1980. The report discussed the methods,
assumptions, models, and results of the HEP analysis. Baseline conditions were
established from surveying the existing system, and results were presented for pre-project
conditions and the restoration alternatives.

4. Fish and Wildlife Coordination Act Report on Restudy, March 1986

This report recommended that the Federal government take action to mitigate damages to
fish and wildlife resources resulting from the construction of the Kissimmee River Flood
Control Project. The Service preferred the alternative of backfilling the C-38 Canal to
achieve as complete a restoration of the river’s original functions and attributes as is
consistent with reasonable flood protection and navigation. The partial backfill
alternative, a flow-through marsh proposal in Pools A and B, and the Paradise Run
proposals were all supported by the Service.

5. Fish and Wildlife Coordination Act Report, October 24, 1991

The Fish and Wildlife Service endorsed the restoration of the Kissimmee River and
provided substantial evidence for improved habitat conditions for fish and wildlife, if
restoration was achieved through backfilling C-38.

6. Planning Ai Kissi water Revitalization
February 25, 1994

By letter dated November 16, 1992, the Service provided a Plan of Study (Scope of
Work) and cost estimate to evaluate the Kissimmee Headwater Lakes Revitalization
Project and provide a Final Fish and Wildlife Coordination Act Report. On February 25,
1993, we provided a Planning Aid Letter for this project; this report provides our official
response under the Coordination Act.
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IV. LOCATION &Ng DESCRIPTION d‘E STUDY AREA

\ |
The Kissimmee Chain of Lakes is located in éentral Florida, south of
forms the upper end of a hydrologic system sometimes referred to as
Kissimmee/Okeechobee/Everglades system (Eﬂigure 1). The study area|was selected to
include the lakes that are regulated together under normal conditions--ILakes Cypress,
Hatchineha, Kissimmee, Rosalie, and Tiger.| Lake Jackson is currently held at the level
of Lake Kissimmee, but the FGFWFC intends to regulate this lake
Kissimmee. The water level in all of these above-named lakes remains below the 54-foot
contour, except in extreme floods. Lakes Marian, Weohyakapka, Tohopekaliga and East
Lake Tohopekaliga are also part of the Kissirbmee Chain of Lakes, but because these are
regulated at higher water levels, they will not be directly affected by the proposed water
regulation schedules. 1

the Lake Wales Ridge. A smaller ridge to tHc east separates the 1,633 square mile upper
basin from the northward flowing St. Johns River basin. The present headwater lakes
were probably once the deeper portions of a vast marsh complex. The original flow of
water has been highly modified by manmade flood control canals. i¢ Marion Creek
and Reedy Creek are the remaining natural inflows to Lake Hatchineha. Rosalie Creek
and Tiger Creek are also relatively short natural water bodies between|Lake Rosalie and
Tiger Lake and bet Tiger Lake and Lake Kissimmee, respectively. The remainder
of the waterways between the lakes in the study area and those connecling outside the
study area haye been channelized. These include Canoe Creek (C-34); South Port Canal
(C-35), Hatchineha al (C-36), Short Canal (not part of C&SF system), and two
channelized sections of the Kissimmee River: C-37, between Lake Hatchineha and Lake
Kissimmee, and C-38, the long, wide canal between Lake Kissimmee and Lake
Okeechobee. | Several water control structures surround the lakes, but the main structure
of significance in lt::ifircport is S-65, which releases water from Lake Kissi

The Kissimm Cha% of Lakes is located in %e Osceola Plain, a geoldgic feature east of

through C-38, to Okeechobee, about 56 miles downstream.
|

Figure 2 illustrates the boundaries of the study area. State Road 60 fi
and southeastern edge, while the Florida Turnpike forms the northeastern boundary. The
total area is approximately 213,625 acres (86,453 hectares). Although the effects of the
project will be limited to the periphery of the lakes, the Service believes it is important to
assess the environmental impacts within the ﬂurrounding landscape. For example, the
lake shorelines are llent foraging habitat 'for wading birds, but the extensive acreage
of wetlands outside i:he lake shorelines must also be considered to assess the effects of

the project on the species within the surrounqling landscape.
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!. V. F PLA N P

I IF1 ION A% ED ALTERNATIV

The proposed project is largely alteration of the existing water regulation criteria, which
is non-structural; however, to achieve the intended water storage in the lakes and
discharge characteristics in the Kissimmee River without increasing flood risk, the Corps
has determined that structural modifications will be required for canals and water control
structures.

Regarding the non-structural aspects, Section VIL.B.1. of this report describes the
iterative testing process used to select the water regulation schedule. We provide the
results of our analysis of the last two modelled alternatives in Section XI.A. of this
report; the agencies have concurred on selection of a regulation schedule designated
400C150RR.

Early in plan formulation the Corps considered enlarging the Short Canal between
Cypress Lake and Lake Kissimmee (Figure 2) to provide more rapid response to flood
conditions. However, based on response from the Service and the Corps’ own internal
review, this proposal was rejected. The short canal is presently quite small and is
surrounded by extensive wetlands. Large volumes of dredge spoil would have to be
disposed in adjacent wetlands if traditional canal design were contemplated. Both
agencies concurred that excavation of a flood control channel in this area would have
unacceptable environmental impact. '

Since rejection of the Short Canal design theory, the Corps has investigated widening of
Canals C-35, C-36, and C-37 and increasing the capacity of water control structure S-65
to provide additional flood control response capacity. The Service’s then recommended
widening the canals on one side only, because widening on the existing center line would
increase possible impacts on natural areas and increase turbidity effects within the canal
and in wetlands outside of the existing spoil banks. Because the canal banks and spoil
mounds are vegetated and stabilized, we recommended that one side of the canal remain
undisturbed by widening to one side of the center line. After reviewing right-of-way
information, the Corps and the SFWMD determined that if they widened to one side,
road access requirements led them to select widening of the canals to the east.

The environmental studies in this report identify and evaluate the following five
alternative future scenarios:

O Alternative Future 1 -- Adoption of the proposed water control
schedule without breaching shoreline levees;

© Alternative Future 2 -- Proposed schedule with breaching of levee
south of Lake Hatchineha;
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o A temativé Future 3 -- Proposed Lchedule with breaching of levee

north of Cypress Lake; -

O Alternative Future 4 -- Proposed “jkchedule with breaching of levee
t of LaFe Kissimmee; :

O Alternative Future 5 — Proposed schedule with breaching of all
three levees (full restoration of all potential areas).

Each recommended breaching of a levee is d;onsidered to be an increment on the basic
plan; however the ice strongly recommknds that the project sponsors take full
advantage of] all restoration potential in the upper basin. All of these alternative futures
were com to the future without the priect, which as stated in Section VIIL.B. of
pz.td h;d to be substantially t F

this report, is assum same as the present condition.

VL EXHM[Q&QLEE&MLDJJEE&Q&CM&AND

Fish and wildlife resources of concern and of major Federal interest '*1clude migratory
birds (especially waterfowl and wading birds), and Federally-listed threatened and
endangered species (bald eagle, wood stork, snail kite, Audubon’s crested caracara)
These wildlife species are, to varying degrees, dependent on wetland +habitats in the study

area. The Service also advocates public uses of fish and wildlife, indluding the
observation of wildlife, hunting and sport ﬁ‘ hing.

The primary planning objective of the Service is recovery and mitigation of habitat
supporting these species. Distribution, timing, and volume of water flow to approximate,
or at least approach, historic patterns are thé principal concerns at the present phase of
planning ecosystem restoration. Water quality issues also need to be jaddressed in the
long term to ensure Fdequate habitat quality in both the upper and lower basins.

Hydrologic conditions were altered by cons‘b'uction of the Kissimmee River Flood
Control Project. Water is released from the lakes in sudden pulses when the existing
regulation s%hedule s exceeded. The approved maximum water level is seldom reached
because the schedule allows it only late in the year, after the peak of'the normal rainy
season. Flood control measures instituted since about 1965 have restricted water levels to
an extremely narrow range. This lake level stabilization has reduced the size of the
littoral zone marshes, reducing the total area for recruitment of forage to the in-lake
fishery. Foraging areas for waterfowl and wading birds have also been reduced.
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The static condition of the lakes appears to be adversely affecting vegetation in the littoral
zone. Short hydroperiod marshes have been displaced by pasture grasses and invaded by
shrubs. After decades of restrictive water regulation, even woody vegetation appears
affected; although we have no statistics on wetland change during this period,
observations indicate a net loss of cypress trees in the upper littoral zone. This is
particularly true of Lake Cypress. Lake Cypress was historically upstream of Lakes
Hatchineha and Kissimmee, but all three lakes are now held at a flat pool. This
exaggerates the effects on the littoral fringe of Lake Cypress. The Service is providing a
recommendation that an additional study be conducted to determine the feasibility of
constructing a water control structure with a navigational lock at the northern end of C-
36, just downstream of Cypress Lake.

Although year-to-year low water levels contribute to the dynamics of the lakes, extreme
drawdowns are considered essential on a periodic basis to achieve their beneficial effects
on vegetation and organic berms. Deposition of a band of organic material around the
lakes’ shorelines is exacerbated by narrow restriction of lake levels. At least three
factors are involved in this phenomenon. First, if annual low water levels recede to
about the same level in most years, deposition of silt is concentrated at that elevation.
Secondly, if water levels are not allowed to descend drastically during droughts, as they
did under unregulated conditions, vegetation becomes overly dense, impeding the
movement of animals, particularly fish that serve as food for other species. Finally, the
buildup of dense vegetation has a synergistic effect by accelerating the rate of additional
organic material in the same bands of vegetation.

Both the static condition of the lakes and nutrient inputs have contributed to proliferation
of nuisance vegetation. Water primrose and cattails are among the emergent nuisance
plants that propagate to an unnatural degree in static conditions. Submersed and emersed
floating aquatic plants, such as the exotic Hydrilla and the native American lotus
(Nelumbo lutea) also proliferate beyond historic abundance. Lake level stasis is thought
to promote formation of floating batteries. Patches of aquatic plants, primarily fragrant
water lily and spatterdock, with associated peat and starchy roots, lift up from the bottom
and float to another location where they lodge. In addition, Scirpus cubensis forms thick
mats of vegetation which support colonization by many species of undesirable plants.
Battery formation can in turn cause formation of patches of higher islands in the marshes
of the littoral zone.

Extreme drawdowns of several months duration allow drying of the built-up sediment
load, and even without mechanical removal of the sediment berms, levelling of these
berms by extended drying is beneficial to the exchange of water and animals across these
berms after re-flooding. Extreme drawdowns help thin out the overly dense bands of
vegetation that can develop in static systems. If mechanical removal of vegetation is not
practical in a lake as large as Lake Kissimmee, a controlled burn can be an effective



262

{

} |

management tool in the shoreline exposed byl an extreme drawdown. Natural oxidation
and consolidation of sediments is beneficial eTVen without mechanical removal of muck.

The FGFWFC has instituted programs to d%w down the lakes on a rgodic basis. They

attempt to hold water down for at least 90 days, starting in mid-Februgry; results will
vary according to rainfall patterns during this period, which normally has low rainfall.
Increased rainfall is normally anticipated in June, which is generally the latest lakes can
be held down (Ed Moyer, FGFWFC, pers. comm.). For Lake Kissimmee, water levels
should remain below 46 feet for a minimum of 90 consecutive days for effective

treatment.

Extreme dra\erowns ere completed for Lake Tohopekaliga in 1971, 1974, and 1987; the
last included muck removal. East Lake Tohopekaliga was drawn down in 1990, also
with muck removal. | (Both of these lakes are in the Kissimmee Chain of Lakes, but
north of the limits of the study area for the ﬂroject considered here.) A drawdown of
Lake Kissimmee was completed in 1977; thi# did not include mechani¢al removal of
muck, but was beneficial through the natural processes described above. A drawdown is
planned for lTke Kissimmee in the next two/to three years, if funds and permits can be

secured.

Wegener and Williams (1974) describe the beneficial response of fish Jpopulations to the
1971 extreme drawdown of Lake Tohopekaliga. Standing crop of fish in the littoral zone
increased from a high of 191 pounds per acre before the drawdown to 455 pounds per
acre within two years after reflooding. |

\
Compoundicna% the ad effects of overly restrictive water management, several levees
have been constructed around the lakes, further restricting interchange of water and
accelerating conversion of former wetlands to uplands. Figure 3 shows the locations of
the three principal levees, north of Lake Cypress, south of Lake Hatchineha, and along
the east shore of Kissimmee. :

Public access is always a concern for fishermen, froggers and hunters, The higher
powering of airboats and other boats has made more and more land (including privately
held land) accessible, Conflicts can arise between certain factions among recreational
users and landowners. Development of recreational plans by the Corps should consider
the balance between the limits on public access sought by landowners|along the shoreline
and the legitimate needs for public access to| the natural resources.

B.

Optimize environmental improvements to the upper Kissimmee basin while reestablishing
discharges to the lower basin that are necesspry to restore the ecological integrity of the
Kissimmee lTver %

|

10

‘ i




SHADES OF BLUE If
BATHYMETRY FROM 33 F

RED LINES
INDICATE LEVEES
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C. Planning Objectives .

1. Provide necessary storage and regulation schedule modifications to approximate
historical flow characteristics to achieve or exceed the benefits ascribed to Kissimmee
River restoration.

2. Increase the quantity and quality of the wetland habitat in the upper basin lake littoral
zones to benefit fish and wildlife.

3. Provide increased potential for recovery of endangered and threatened species, while
not jeopardizing any listed species.

VII. DESCRIPTION OF EVALUATION METHODS
A. Data Used in the Evaluation
1. Vegetative Cover

Characterization of habitat suitability in this evaluation relies principally on a classified
Landsat Thematic Mapper (TM) image. The study area was cut out from data provided
by the FGFWFC. The FGFWFC classified vegetative cover in Florida into 22 categories
(including barren areas and open water). Kautz et al. (1993) provide a description of the
process of classification, definition of-the habitat characteristics of each land cover type,
and analysis of the results. Figure 4 shows the original Landsat image used as a basis for
our analysis. Sixteen of the 22 land cover types used for Florida are present in the study
area. The 5 most abundant cover types in the study area are the following:

TABLE 1 -- PREDOMINANT LANDCOVER CLASSES IN STUDY AREA

LANDCOVER CLASS | ACREAGE | PERCENT OF
STUDY AREA
Grassland : 48,900 22.9%
| Open Water 39,373 18.5%
| Dry Prairie 30,161 14.1%
| Marsh / Wet Prairie 28,673 13.4%
|! Shrub / Brushland 13,860 6.5%

12
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(From FGFWFC classification of 1986 LANDSAT image)
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Additional classes were derived from the 16 classes in the study area, based on National
Wetlands Inventory data and projections of future with project conditions, as described
below. Although the land cover data distinguishes several categories of woody wetland
vegetation, it provides a single category for herbaceous marsh/wet prairie. Duration of
flooding and water depth are the main variables used in our analysis of the lake
regulation schedules, and the landcover data provide no indication of water regime for the
wetlands or open water areas. Therefore, additional data sets, as described below, were
used in conjunction with the vegetative cover to assess project effects.

2. Water Routing Model

The Hydrology Section of the Corps’ Jacksonville District ran several iterative tests of
water regulation schedules. The South Florida Water Management District was the
principal designer and initial evaluator of the schedules. The Corps provided historic
water level records (1929-42 and 1945-1958), observed conditions (1970-1988), and
model outputs from the UKISS water routing model for a series of alternatives.

These data were exported as ASCII files and imported by the Service into a spreadsheet
program. The use of these data in the evaluation of general ecological parameters and in
species models is summarized in following sections of this report. The two principal
variables were water levels in Lake Kissimmee and percent floodplain inundation in the
Kissimmee River, which was estimated from discharges from Lake Kissimmee. A major
assumption in our analysis is that all the lakes in the study area are treated as a single
pool, i.e. water levels are assumed to be at the given level measures or modeled in Lake
Kissimmee. In reality, water levels in the peripheral lakes, particularly Cypress, Rosalie,
Tiger, and Jackson may be at times perched above the water levels in Lake Kissimmee.
However, in the long term, environmental conditions in all the lakes are correlated with
regulation of Lake Kissimmee (except for the probable future management of Lake
Jackson as a separate entity).

A variety of statistics were extracted from the water records. The general evaluation of
alternatives, as described in greater detail in a subsequent section of this report, used
daily records, extracted on a seasonal basis, over an 18-year period of record. Where
water regulation parameters were used as input in species models, a weekly average over
the 18-year period of record was used in most cases, and specific water level variables
were extracted from those data. Water elevation in turn had to be referenced to
topography to provide a measure of water depth and/or hydroperiod at a given geographic
point.

3. Topography and Bathymetry

A reliable topographic data set was not available prior to initiating this analysis. In the
Scope of Work for this project, we anticipated that detailed topography (at least to 1-ft
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contours, and preferably to 0.5-ft. contours) would be determined by photogrammetry for
the entire study area. Certain portions of the study area had already been surveyed in
detail, but contracts were not issued to provide detailed surveys of the remainder of the
study area. Consequently, significant uncertainty in topography remains, particularly in
the area between the three large lakes (Kissimmee, Tohopekaliga, and Cypress) and in
the area west and northwest of Cypress Lake.

Despite these data gaps, all available bathymetric and topographic data were assembled
from a variety of sources into a single line coverage. The major sources were:
bathymetric contours from a 1954 Corps survey, detailed photogrammetric surveys of
selected areas, scattered transects by the SFWMD, cross-sections at the major canals
from the Corps, and the 55-foot and 60-foot contours from USGS quad sheets. A
topographic surface was interpolated from the assembled line coverage using the TIN
module in the ARC/INFO program. The resulting 30-meter grid of interpolated values
was split into 0.5-ft intervals centered on the contour line. The image was then clipped
at the 55-foot contour. Figure 3 shows the resulting map; the map contains some central
areas with elevations of 60 feet or above, which are included only for graphic integrity,
so as not to show up as "holes”. The locations of principal levees in the study area were
added. For purposes of the analysis, any elevations above 54 feet are irrelevant, because
the effects of the project would not reach above that elevation.

Among the areas lacking topographic accuracy are several significant tracts of low
elevation (roughly 52 to 54 feet) located behind levees. The main concern of the Corps
and SFWMD has been to minimize the acreage of land acquisition lying below 54 feet.
The topographic surveys were generally carried up to the nearest 54-foot elevation around
the shore of the lake. Where the surveys encountered a levee at or above 54 feet, the
low-lying areas behind the levee were either ignored or not surveyed in adequate detail.
However, the Service has attempted to include these areas for possible restoration or
enhancement of wetlands if the levees are breached.

4. National Wetlands Inventory

Water regime descriptors from the National Wetlands Inventory were used to supplement
the generalized marsh/wet prairie category available from the FGFWFC’s Landsat image.
Polygons described as temporarily flooded, seasonally flooded, or semi-permanently
flooded palustrine emergent wetlands were selected from the 9 quad sheets within the
study area. A grid value was assigned as an attribute to each polygon in accordance with
the above water regime designations, and the polygons were converted to a 30-meter
grid. Any contiguous cells of generalized marsh in the Landsat image were considered to
have the same water regime, and any generalized marsh category that did not correspond
with a NWI water regime remained as generalized marsh. These marsh categories were
used only for wetlands outside the hydrologic influence of the lake shores, i.e. above the
54-foot contour.

15



B. General E ion of W ylation 1

1., Backgi f Iterativ in

Between August 1993 and November 1993, an iterative testing process was conducted
using schedules recommended by the South Florida Water Manageme
(SFWMD). Hydrologists in the Corps’ Jacksonville District ran the UKISS hydrologic
routing model and provided the results to the SFWMD, the Service,
for review of the output. Although the S D was the principal designer and reviewer
of the schedules, they conferred with all foui' agencies in a series of meetings to review
the model outputs and to fine-tune the schedules. In this iterative p , a total of at
least 21 regulation schedules were reviewed. The last two alternatives, TI000HISRR and
400C150RR, were evaluated by the Fish and Wildlife Service, using a series of criteria
judged to measure ecologically significant factors. We describe below the theory and
assumptions underlying the general ecological evaluation of these schedules and their
comparison with the historic (pre-project) condition and the recently regulated conditions
(1970-1988) |

analysis looked at both the percentage of time over the full period of
percentage of time by month, that at least 1%, 15%, 40%, 75%, 95%, or 100% of the
floodplain would be inundated. Estimates of the percent floodplain inundation were based
on the relationship (in the river’s pre-channelization condition) between stages at the Fort
Kissimmee station the extent of floodplain inundation. Stages at Fort Kissimmee
were in turn derived from discharges at S-65 modeled for each of the alternative
schedules. Evaluation of the effects on the Kissimmee River and comparison of stage
exceedence curves for Lake Kissimmee were the basis of the iterative evaluation and re-
design of la.Te regulation criteria. :
Because higher water levels in the Kissimrﬁe River floodplain ultimately depend on
drainage from the Chain of Lakes, trade-offs must be reconciled. ly in the testing
process, it was determined that attempting to provide historic discharges to the
Kissimmee River throughout the year would lower the high end of the stage exceedence
curves for e Kissimmee, relative to the f)resently regulated conditjon. As this was
le for the Chain of Lakes, the evaluation team continued to seek
distribution of discharges for the Kissimmee River in keeping with the typical wet
season/dry season pattern characteristic of central and southern Florida, while not
lowering the frequency of higher stages in the lakes. To avoid reduction of the higher
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modified by inserting both a 150 cfs zone and a transitional zone with discharges between
400 cfs and 150 cfs.

mptions and Description of munity-level Evaluati

Because habitat changes can favor one species and be adverse to another species, species-
by-species modeling, as presented in another section of this report, often may identify
trade-offs in the effects of a proposal on species of particular concem. This may help
wildlife managers set priorities for actions beneficial to a given species or perhaps set
limiting factors on the scope of project alternatives if a given alternative is unacceptably
detrimental to an important species. However, greater emphasis is now being placed on
development of community-level evaluations, especially for measures of ecosystem
restoration.

We have used several parameters available from the hydrologic data to assess the overall
dynamics and productivity of the last two modelled alternatives, the observed 1970-1987
regulated condition (one using the full record, and another version with the 1977 extreme
drawdown excised) and historic conditions prior to regulation. All of the water routing
models used inputs from the 18-year period between 1970 through 1987. In evaluating
the historic pre-project condition, an 18-year period was selected to keep the evaluation
equitable. According to the USGS, regulation of the lakes began in July 1964. The pre-
project water records supplied by the Corps were 1929-1958. Because historic records
were incomplete in 1943 and 1944, the most recent available full-year periods summing
to 18 years were 1939 through 1942 (4 years) and 1945 through 1958 (14 years).

A description of the general evaluation technique and its assumptions follows. The
evaluation is divided into two parts -- the first part assesses performance of the observed
and proposed hydrologic regimes in the Chain of Lakes, and the second assesses them
from the perspective of achieving restoration of the Kissimmee River floodplain.

The present regulation schedule of the lakes has been criticized by wildlife managers as
being too restrictive of water levels in a narrow range, without the degree of fluctuation
in high and low water levels before regulation. Maintaining water levels within narrow
limits has several detrimental effects. Figure 5 shows a graph prepared in 1957 that
predicted compression of the elevations at which certain wetland plant species would
grow in response to the anticipated more restrictive water regulation following
construction of the project. Indeed, water levels are considerably more static today than
in the pre-project condition, but we are unaware of any follow-up studies to confirm that
such changes have occurred or are in the process of occurring. The most obvious effect
is that hydrologic conditions suitable for growth of productive wetland vegetation are
concentrated to a narrow band. Areas that used to sustain herbaceous wetlands at higher
elevations are now less frequently flooded and/or have been displaced by upland

17
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vegetation. Longer-lived wetland plants such as cypress trees (particularly at Cypress
Lake) are now less frequently flooded, and part of the cypress fringe has been lost (Ed
Moyer, pers..comm.) Greater fluctuation in water levels expands the distance across
which a given species can encounter conditions matching its preferred hydroperiod.
Generalist species, including non-native aquatic plants, are expected to dominate in
closely regulated conditions, reducing the diversity of the wetland. Therefore, both total
area and diversity of wetland vegetation are reduced by the more restrictive water
regulation schedules.

Based on the ecological criteria described above, the evaluation assumes that measures of
high water periods, routine low water periods, and overall variability in water levels are
all indicators of general productivity and health of the lakes.

Screening of the water model outputs for the earlier schedule alternatives was based on
inspection of the stage-exceedence graphs. Those alternatives exhibiting higher stages at
the upper end of the curve (above the 1970-1988 observed values) were preferred for
further consideration. Although this was considered adequate for initial screening of the
alternatives, the Service decided to conduct a more detailed analysis of several more
refined alternatives in the latter stages of selection. The stage-exceedence curve will only
indicate the percent time over the period of record that a certain water level is exceeded;
it does not indicate the duration of each occurrence. That is, several one-day or two-day
periods of water over 52.5 feet will contribute to the percentage of time exceeding that
value in a stage exceedence curve, but these short periods of flooding will have little
biological significance. We decided that the average durations of flooding and drying
events is more significant, because they will correlate with the suitability of flooded areas
as wildlife habitat and with the beneficial effects of routine low water levels.

Three quantitative criteria were examined through use of a spreadsheet program, using
the output of the hydrologic models provided by the Corps. The first criterion is the
average duration, in days, of water levels greater than 52.5 feet, the presently regulated
maximum of the lakes. The second criterion is the average duration of water levels
lower than 49 feet, the presently regulated minimum (what we are calling a routine
drawdown). The third criterion is the coefficient of variation of the daily records over
18 years, which provides a measure of overall variability of water levels from the mean.
All of the above measures were used in the ranking formula as an index of success in
achieving restoration in the Chain of Lakes.

Four additional criteria were used to measure performance of the alternatives in achieving
restoration of the Kissimmee River. Although the criteria used for the upper basin did
not consider seasonality, we considered seasonality important in evaluation of the lower
basin. Data for the wet season (June 1 - Oct. 31) and for the dry season (January 1 -
May 31) were extracted to separate sections of the spreadsheet throughout the 18-year
period of record. Again, the duration of events was considered biologically more
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percentage of time with a certain level of floodplain inundation could consist of many
short periods of inundation, but a longer average time period above a certain level of
inundation \T’Fld pravide more opportunity for animals to use these aneas as habitat.)

|
| |
significant th#v simply the percentage of tiwi:wer the period of record. (For example, a

The spreadsheet accounted for the end of each seasonal period to avoid the possible error
of a period that met the criterion erroneously being extended to the next seasonal period.
For example, floodplain inundation cxceedir} 90% until October 31 of one year and
picking up again in June 1 of the next year should not be considered a single event of
long duration, but rather two separate events meeting the criterion. ‘

during the wet season months (June through October), providing a mare natural (i.e. rain-
driven) pattern of floodplain inundation. Thk fourth criterion (first lower basin criterion)
measured the average duration, in days, during the June through October wet season
when floodplain inundation covered 90% or more of the floodplain. The fifth criterion
also started with daily records in the wet segson, and measures the duration of periods of
very low flow (< 200 cfs). Examination oﬁ the model outputs led usito select 200 cfs as
indicative of low ﬂoTv that might lead to adverse conditions in the Kissimmee River; first,
200 cfs is bﬁljow the level at which water is icontained fully within the; river banks (0%
floodplain in ndatiol*) and secondly, periods of less than 200 cfs were found to be
relatively inmlrequent‘ The wet season mon%s are also the period of high water
temperatures, when fish kills due to oxygen depletion are more likelyto occur. Oxygen
depletion %erally ﬁfzurs during extended ﬂ)eriods of no flow or very low flow. High

We considered it im#ortant that the project ﬁrovide high levels of ﬂo%lain inundation

values for this criterion are undesirable and |should correlate with a greater risk for
harmful situations involving oxygen depletion. The sixth criterion détermined the
average duration of greater than 25% floodplain inundation in the Jani - May period.
We considered it important that some lower level of floodplain inundation occur in the
dryer monthF, but we felt it would be unmristic to set a high level of inundation as a
goal for this period., The seventh criterion measured the duration of periods with less
than 200 cfs‘ flow at S-65 between January 1 and May 31 for the peripd of record.
Although we considered reduction of perioq&‘s of low flow to be a valigd overall goal, we
do not consider avoidance of low flow as important in the dry season' because water
temperatures are lower at that period, and qugen depletion is less likely.

| |

3,

A formula was devised to provide an overall ranking of the final two alternatives and to
compare these alternatives with the period of record. The preceding isection describes the
8 criteria used to calculate the overall ranking. The overall ranking (R) equals the
weighting factor for each criterion times the individual ranking \tue (r) for each
criterion, summed across the 7 criteria:

R= WyXxIg + WegIgy + ... Waxrr

20 ‘
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The individual ranking value (r) for each criterion is a value from O to 1, based on the
range of values observed for the alternatives and the observed values in the reference
periods of record. For criteria 1, 2, 3, 4, and 6, high values are more desirable, and r is
calculated as follows:

r=

X
Xnax

where X, is the highest value for each criterion among the alternatives or the periods of
record.

For criteria 5 and 7, lower values are more desirable, and r is calculated as follows:

r=1--%X

Xoax

Evaluation team members assigned weighting factors, based on the following premises
that account for institutional priorities::

o The preliminary review of water regulation schedules had already been
based on evaluation of the timing and volume of discharges to the
Kissimmee River. Although we considered it appropriate to include lower
basin criteria in the final selection of a preferred schedule, we decided it
was important to give greater weight to the factors originally intended for
the Kissimmee Headwater Lakes Revitalization Project -- higher water
levels and greater water level fluctuation.

o For the lower basin criteria, we considered that delivery of water to the
Kissimmee River during the wet season months was more important than
providing floodplain inundation and avoidance of low flow in the dry
season.

Therefore, among the 7 criteria, the average number of days with water levels above
52.5 feet (criterion 1) and the overall variability in water levels (criterion 3) were
considered most important to the evaluation for the Chain of Lakes, and were assigned a
weighting factor of 2. The effects on the lower basin during the dry season (criteria 6
and 7) were considered relatively less important, and were assigned a weighting of 0.5.
The other 3 criteria (numbers 2, 4, and 5) were considered to be intermediate in
importance, and were assigned a weighting factor of 1.

21
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On February 18, 1994, the four review agencies met in Vero Beach tq approve
documentation for the evaluation methodology described above. Agency comments were
jn the evaluation methodology nor to issuance of the Draft Fish and
dination Act Report. !

incorporated
Wildlife Coo

A major benefit of the Kissimmee Headwateq' Lakes Revitalization Pr&;ect is the
opportunity to restore wetlands that have been degraded or eliminated by too restricted
water fluctuations and/or construction of levrs holding back water from low-lying areas.
An important assumption in our analysis is that the waterward edge of the marsh around

ing. We consider that the outer edge of the marsh would recede in
er levels only if the e*:stmg vegetation were d ed out by
prolonged periods of extremely high water. However, the higher water levels for the ‘

e consider that mﬂiﬁnﬂx higher water levels would cause a
ard edge of the marsh, but since that is not the case, we predict
terward edge, while the upland edge of the marsh will be extended
er levels, resulting in p net increase in marsh agreage. The

marsh/upland edge how we predicted th# extent of additional acrdage of wetlands to
be restored tTy the hlfher water levels.

Two analytx ‘al appraaches were used to co pare the existing extent of wetlands with
projected fut re conditions. The main objective was to determine the elevation at which
marshes or wet prairie transition to grasslands or dry prairie. The figst analysis (using
GIS) centered on delineation of the wetland/upland transition as sensed by the Landsat
image used to define vegetauve cover in the study area. The second janalysis was
performed in a spreadsheet program and was based on the regulatory!definition for
wetland hyd?ology
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The GIS-based analysis started with the coverages containing the contour lines for the
bathymetry and topography of the study area. As previously stated, some areas were
surveyed in detail and others were not, requiring extensive interpolation, particularly in
low-lying areas distant from lake shorelines. Therefore, we searched for areas where
most or all of the 1-foot bathymetric and 0.5-foot topographic contours were present,
where these lines ran generally parallel, and where the slope was gradual to better
determine at what elevation the wetland/upland transition took place. In this way we
intended to select areas with as accurate data as possible and with regularly sloping
shorelines (i.e. without islands, peninsulas, embayments or natural berms). We also
sought to distribute these areas throughout the study area. However, more complete and
accurate contours were available for Lake Kissimmee than for Lake Hatchineha and
Cypress Lake, and we avoided selecting areas in Tiger Lake or Lake Rosalie, because
these lakes have relatively steep shorelines. Nine areas were selected, drawn in over the
contour line coverage, and transferred over the Landsat image. In the Landsat image, we
digitized the transition between the marsh/wet prairie vegetation type and the adjacent
uplands (usually grassland or dry prairie) in the nine selected sections of shoreline. The
resulting lines were rasterized and superimposed on the raster version of the
topography/bathymetry. The topographic data used here had been interpolated to 0.1 feet
by the SFWMD. We were confident in using this level of interpolation along selected
shorelines, but not over the entire study area. (Interpolation to 0.5-foot contours were
used for all other GIS analyses, including prediction of future wetland extents and habitat
suitability in the species models.) By overlaying the two files, we could determine the
elevation of each grid cell along the wetland/upland transition. These data were exported
to a spreadsheet and to a statistical program. A total of 395 grid cells were analyzed in
the 9 areas distributed geographically as follows: 2 areas in the southern half of Lake
Kissimmee; 3 in the northern half of Lake Kissimmee; 2 adjacent to the Short Canal,
between Lake Kissimmee and Cypress Lake; 1 at the northern end of Lake Hatchineha;
and 1 along the northeastern shore of Cypress Lake. The mean elevation of the
upland/wetland transition line on the 1986 Landsat image was 51.96 feet (+ 0.1, 95%
confidence limit).

The current Federal manual for delineation of jurisdictional wetlands uses three diagnostic
parameters: vegetation, soils, and hydrology. Our analysis assumes that if suitable
hydrology is restored over suitable soils, characteristic wetland vegetation will follow.
Consideration of soils enters our analysis later in this section, when we estimate the likely
quality of the additional wetlands to be produced by the new water regime. Our
spreadsheet-based wetlands analysis, however, considers only the hydrologic criterion,
comparing water level readings for the full 18-year period of record for both the selected
alternative, 400C150RR, and the observed period of record (1970-1988). By examination
of the stage exceedence curve for the preferred alternative, relative to the observed,
evaluation team members noted that the two lines crossed at about a S1-foot elevation,
and that by "eyeball” it appears that the preferred alternative runs somewhere between a
quarter and a half foot higher than the observed (Figure 6). In the section of this report
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dealing with
biological r

wetlands.

the community-level compansorﬂ of the schedules, we presented the
mng hind the use of duratutn of flooding and drying events, rather than

e set up a spreadsheet, similar to those used in the general evaluation of the

the stage ex ence curves, as ecological indicators. The Federal wettands manual
stresses that the duration of continuous periods of inundation and/or saturation is more
important in defining wetlands than the total number of days per year iwith inundation or
saturation. lL

The minimu hydro gic regime for deﬁnm wetlands is generally acu:epted as
continuous turanon for at least 5% of the growmg season. Assuming that the growing
season is y: -round n the study area (the most rigorous standard), this equates to 18
days of continuous saturation. In our analysis, we have required 18 donsecutive days of
water levels t the surface (i.e. saturation) to define suitable hydrology for production of
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at what elevation (in the 0. Ol-foot increments provided by the UKISS
routing model) the observed and preferred alternative water models pt

of record) saturanom of more than 18 continubus days duration.
1970-11988 period had an average duration of 18.2 days saturation at an
elevation of 52.19 fe t while the 400C150RR alternative provided
turatlo at 52.87 feet The 52,19 feet for the observed

However, rather thE%:casurc an average duration above or below a particular elevation,

 average duration of
riod is slightly

, they agree quite
68 feet) between the

to be produ nerally corresponds \nth the approximate half-foot difference
between the upper ds of the stage excwddtnce curves for the obse ed and preferred
alternative.

the proposed water regime. Because large portions of the study area lacked detailed
topographic [contours, extensive interpolation was required, and we were not willing to
accept interpolation keyond half-foot intervals. Interpolation to finer!increments would be
too inaccurate for most of the study area. Therefore, 0.5-foot increments were used for

both the projection of future wetland conditions and the species models. We generalized
the findings of the previous analysis and assumed that the present upper end of the
wetlands is approximately 52 feet and that tﬁxe future upper end of wetlands would be ﬂ
52.5 feet. %:ause he stage exceedence curves cross at about 51 fegt elevation, and
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because the eograpl{ic coordinates for the ipographic data could be somewhat
imprecise, we selected an elevation zone betw‘Ween 51 and 52.5 feet as the zone across
which the higher water stages would restore wetlands (hereinafter calied the "transitional
zone"). \ ‘

\
Overlaying the preseL'nt vegetative cover on tbe half-foot topography, +e based our
projection of future )?abitat conditions on seﬂreral assumptions:

1. All marsh withi% the transitional zone Will remain marsh. (See explanation in
subsection a., entitled "Introduction”, above.) As would be expected, existing
marsh was the dominant vegetative cover in the transitional zone, accounting
for 36.9% of the total area in the transitional zone.

2.  Open water in Jhis zone most likely indicates deeper water and these areas are

expected to remain as open water. However, deep water would inot generally

be expected to occur along the upper edge of the marsh unless it were

excavated and impounded. Indeed, less than 1% of the total transitional zone is

open water in the present condition. mT

\

|

3. All shrub or fo*ested wetland classes (¢ypress swamp, hardw swamp, bay
swamp, shrub swamp) in the transitional zone would not be alteted by the
change in hydrology. Although the increase in water fluctuation would most
likely be beneficial to the productivity of these habitats, we do not anticipate a
change |in gross habitat structure. These 4 classes combined accounted for 16%
of the ﬁransitio zone in the present. |

4. Xeric Jommun ties (oak scrub, sand pine scrub) and hardwood upland covers
(hardwood hammocks, mixed hardwood/pine forests) generally should not occur
in the transitional zone. Any occurrence of these covers in that|zone may be

the result of remote sensing errors and/or inaccuracy in the to;xg:;aphic data.

These I(ljasses emained unchanged in the future scenarios. No sand pine
appeared in th? zone, and oak scrub was sensed in only 0.37% of the zone.
\

5. Grasslands and shrub/brushland vegetation types are likely to the invaded
areas that were wetlands when water levels were higher prior ta operation of
the original flood control works in 1958. Field observations confirm that wax
myrtle and Sesbania are invading former marshes, and wet pasture (which most
likely was classified as grasslands, rather than wet prairie) is very common
around the 1 in low-lying areas that historically supported marshes. Soils in
these areas arsj most likely amenable to formation of wetlands. |We therefore
predicted these cover types would be likely to produce wetlands of higher
habitat value. #ruslmd was the second most abundant cover type in the
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transitional zone, comprising 22.4% of the total area. Shrub/brush was also
quite abundant in the zone, making up 8.3% of the area.

6. Areas sensed as dry prairie, pineland, or barren may be converted to wetlands
under the new water regime, but these are considered somewhat less susceptible
to conversion than grasslands or shrub/brushland. The distinction between wet
prairie and dry prairie is gradual, and pine forests can exhibit understory
vegetation grading from upland species, through a mixture of facultative
wetland species, to a predominance of facultative or obligate wetland species.
Soils in both of these transitional habitats are likely to exhibit patchiness on a
finer scale than what is normally portrayed as a map unit by the Soil
Conservation Service. Lenses of less permeable layers may be found within an
area that was sensed as dry prairie, which normally does not have prolonged
saturation within 10 inches of the surface. The distribution of these patches
within pinelands or dry prairie is not known on a fine scale; soil distribution,
like the remote sensing of vegetative cover, is a probabilistic endeavor. In
reality, we will probably end up with patches of upland that will be converted
to wetland within areas that will remain essentially unchanged from present
conditions. Because our species models multiply area times a relative habitat
suitability index (HSI), the results will be equivalent if we ignore this
indeterminate patchiness and generalize these areas within the transitional zone
as "likely moderate quality wetlands”. Dry prairie represented 9.9% of the
transitional zone, while pineland and barren classifications amounted to 2.3%
and 1.4%, respectively.

Using the above relationships, future habitat conditions were predicted for the base
project and the three incremental alternatives involving breaching of levees to allow
additional restoration of wetlands.

D. P T \Y i i n T n 11
Species Models

Planning and guidance for the evaluation of the proposed project on selected species of
fish and wildlife were provided by the same interagency team (Corps, Service,
FGFWFC, SFWMD) that evaluated the water routing outputs to select a recommended
water control schedule. The first task of the HEP team was to select the evaluation
species. The following species were selected:

1. Great egret

2. Snowy egret

3. Wood stork

4. Florida duck

5. Ring-necked duck
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% Snail kite
d eagle
b Florida sandhill crane | -

>
r:.
a
c

n’s crested caracara
gemouth bass

following factors:

o (Firally-listed species (wood stork, snail kite, bald eagle,

The above ST‘ICS were selected upon conwﬁsus of the HEP team, based on the

|

d> Wading birds are consxdered to be sensitive indicators
of ecological integrity (grmt egret, snowy egret, woﬁd

stork); ‘

O  Species of economic imporbhnce to hunting and fishing

(Florida duck, ring-necked duck, largemouth bass);

© A State-listed species that is relatively abundant in thy
studE area as compared to other portions of the Sta
( ). :

Periodic meetings of the HEP team were hdd to advise the Service gardmg
development of the evaluation. The HEP team recommended the appropriate specxes
experts to contact m‘developmg the models. These species experts cited below in the
narratives for each ies. ‘

The foundation of thL modelling was habxtam suitability, similar to the Habxtat Evaluation
Procedures (HEP), in that we used the convention of assigning a hab t suxtablhty index
(HSI) of 0 to 1, multiplying by the acreage at that suitability, and sumnming these habitat
unit (HU) values for each species in each of the future scenarios. H{: wever Geographic
Informatlo:?ystem GIS) technology was uked to develop, test, and tun the species
models. We used vector-based GIS (PC ARC/INFO, and Generic CAD) and a
raster-based (grid cell) program (EPPL7) tﬂprepare data for use in the models.
However, the final model runs were all performed in EPPL7, using a 30-meter grid cell
size. By using log files (analogous to a matro file), we could string together a series of
GIS commands to astomate a routine for eabh model. Using the h and replace
capabilities of Wordperfect on DOS text ﬁl¢s we were able to modify each routine to
represent elf‘er the present (assumed to be the future without project| condition) and a
series of alternative future scenarios.
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The models were all based on two main themes -- landcover (habitat types) and
bathymetry/topography. The bathymetry/topography was, in most cases, mapped in 0.5-
foot increments. (Interpolation to 0.1-foot increments was used in one_portion of the
analysis for the snail kite, as described below.) For marsh/wet prairie above the 54-foot
elevation (the prairie wetlands) the National Wetlands Inventory water regime designation
was used. However, some marshes of unknown hydroperiod remained as generalized
marsh in the prairie. For wetlands in the littoral zone, spreadsheets were used to
calculate the hydrologic feature of interest for each species in 0.5-foot increments from
the water model outputs. This feature was usually the percent time at a certain water
depth of significance to the species for that elevation. (Calculating the percent time when
water exceed the substrate elevation, regardless of depth provides the hydroperiod.)

Several of the models used a stepwise approach, assigning an initial habitat suitability to a
grid cell, then if a condition in another portion of the model was met at the same
geographic coordinate, the model could add, subtract or multiply a value according the
model instructions. Because EPPL7 deals only with integers between O and 255, we
needed to export the grid cell counts as ASCII files to a spreadsheet, standardize the HSI
to a 0 to 1 range by dividing the grid cell value by the maximum possible value, and
multiply by the corresponding acreage for that class of grid cells.

E. General Information and Model Structure for the Evaluation Species

The snowy egret (Egretta thula) and great egret (Casmerodius albus) are among the
wading birds that were severely affected by plume hunters in the early 1900's. More
recently, water management practices have reduced the number of breeding birds in the
southern Everglades relative to historic records (Ogden, 1994). Closer to the study area,
channelization of the Kissimmee River has most likely adversely affected wading birds on
a regional level; some reduction of wading bird numbers in the adjacent upper basin is a
likely consequence, although we are unaware of any studies documenting this. Neither
species is listed by the Federal government; the State lists the snowy egret as a Species of
Special Concern. Both species feed and nest in the study area, using colonial wading
bird rookeries. Both species use visual hunting methods while stalking their prey in
shallow waters.
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The models for the spowy egret and great e ret are similar in structuré. The models
have a feeding component and nesting component. The feeding component, in turn, is
subdivided into selected littoral zone habitats and all other suitable habitats at higher
elevations. :

First, we calculated in a spreadsheet the percent time each 0.5-foot elevation zone was
flooded with up to 18 inches of water or up ro 12 inches of water, using weekly average
water levels throughout the period of record for the period between February 1 and July
31, which is consid to encompass the fum extent of both species’ breeding seasons.
These values were calculated for the observed period (excluding the 1977 extreme
drawdown) and for the selected alternative. (The depth calculation for a given 0.5-foot
elevation band was b ilt into the spmdsheet/: formulas.) The 12-inch ter depth is

presumably feed in water up to 18 inches deep (Both|species are capable
of feeding from floating mats of vegetation, but we think the above generalizations are

Both species

no habitat value.

Habitat cl

the littoral zone. F b

where they ight ur in the elevation bands. Existing marsh and

in future scenanos t is likely to be of high habitat value was given Malue in accordance
with the gradua e of hydrologic suitability described in the preceding paragraph.
Open water or marsh projected to be likely of moderate value in future scenarios was
given reduced vﬂucﬂy subtracting a constaﬂt from the corresponding ielevation band.

Forested and shrub wetlands above the httozh] zone were assigned the same low value as
for those occurring in the littoral zone. Maﬁshes higher than the selected elevation bands
were assigned values in accordance with the/water regime attributes fiom the National
Wetlands Inventory data. Temporarily ﬂooded marshes are exploited by these wading
birds, but due to their infrequent avallablllty they were assigned relatjvely low value,
shghtly higher than for the forested and shrub wetlands. For seasonally flooded and
semi-permanently flooded marshes, size classes were significant in assigning habitat
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values. Feeding areas are most accessible around the perimeter of the marsh in the
prairies, and wading birds are most often observed feeding near the perimeter. The
center of a marsh may not always be accessible to wading birds during periods of high
water. Smaller wetlands have a high edge/area ratio. Semi-permanently flooded
wetlands were ranked higher than seasonally flooded wetlands, due to the greater time
period they are inundated. Within these water regimes, the marshes less than 2 acres in
size were rated higher than marshes between 2 and 10 acres, which were rated higher
than marshes covering more than 10 acres. In this ranking scheme, semi-permanently
flooded wetlands less than 2 acres in size were assigned highest habitat value in areas
above the littoral zone, equivalent to the value given the highest rated elevation band in
the littoral zone.

The final step in the model introduces the nesting component. The rationale is based on
the energetic demands of providing food to nestlings. Bancroft et al. (1994) state:

When nesting, wading birds are constrained to feed relatively close to the
colony site; therefore, successful colonies must be located in areas that provide
adequate food for their 10- to 14-week nesting cycle.

The average foraging distance from the rookery varies among species using the same
rookery and for a single species among different rookeries (ibid.). We have selected a 7-
kilometer radius as an average for both species. Rookery locations, indicating which
species occur at each rookery, were available in our GIS data set (originally obtained
from the FGFWFC’s Non-Game Program). The great egret uses 6 nesting sites in the
study area, while the snowy egret uses only one (a colony south of Lake Rosalie
supporting nesting of both species). (See Figure 7.) Although the sites of colonial
wading bird colonies can shift in response to changing environmental conditions, they are
relatively faithful to historic nesting sites (ibid.) We are assuming that the water
regulation changes are not so radical as to cause abandonment of a currently used colony
or formation of a new colony. In the long term, shifts in colony sites are likely to occur
with or without the proposed water regulation schedules. Unfortunately, data are not
available on the average number of breeding birds of each species using a rookery. All
suitable foraging sites in the study area are used outside the nesting season, and non-
breeding birds continue to use all available foraging sites during the nesting season.
Therefore, the model retains value for all foraging sites outside the 7-kilometer radius,
and doubles the value of all sites within the radius.

In previous versions of wading bird models, we have used slightly different models for
wading birds that incorporated an 800-meter radius around nesting colonies where no
development should occur to avoid disturbance of the nesting colony. Fortunately, none
of the present nesting colonies are within 800 meters of proposed canal widening or the
S-65 water control structure, the only structural aspects of the this project. Therefore,
the 800-meter disturbance radius has been dropped from the models for this evaluation.
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_Rodgers, FGFWFC

The wood stork (Mycleria americana), a large long-legged wading bird, is Federally-
listed as an endangered species. The species breeds in Georgia and as|far north as
coastal South Carolina, but the majority of the United States population resides in
peninsular Florida. The colonial nesting sitef are located in both estuarine coastal areas
and in freshwater sites at inland portions of #lorida. Wood storks are iconsiderably more
conservative than other wading birds, such as herons and egrets, in the persistence of
traditional nesting colonies. Two rookeries have persisted in the study area for many
k

years, one at Reedy Creek and one on the sopth shore of Lake Rosalie. Another large
rookery (230 nests) was discovered by Dr. Rodgers from a 1993 aerial survey north of
Lake Hatchineha, near the Dead River. ‘

Wood storks use thermal drafts to reach hiﬁ_ﬂ altitudes before they depart from the
vicinity of the rookery in search of food. Their daily feeding range is|large, up to 80
miles from the rookery (Ogden et al. 1978). This means that nesting $torks can readily
reach any suitable nesting areas within the stﬁudy area from any of the nesting colonies in
the study area or f several outside the study area. For this reason, distance of
potential foraging sites from nesting colonies was not included in the wood stork model.
This differs from the models used for the egrets. The Fish and Wildlife Service has
established guidelines for protection of wood stork colonies from disturbance (Ogden,
1989). As with the egret colonies in the preceding models, structural (works associated
with this project are not expected to occur within the primary or dary zones.
Therefore, primary and/or secondary zomes, which would most likely be used in a
generalized species model, were not included in this application.

Aside from the lack gLf a multiplier accounting for proximity of foraging sites to nesting
colonies, the wood stork model is structured|the same as the models described above for
the two species of egrets. However, the relative habitat values assigned to the wetland
classes and the bathymetric zones were altﬁad to reflect the differenge in feeding
ecology between the stork and the egrets. Unlike the visual hunting techniques of the
egrets, the stork uses a tactile or "grope-feeding” strategy. The stork|is more dependent

concentratedﬁ Storks feed in the littoral zone of the lakes primarily
levels isolatel pools behind berms along the shoreline. Linear rises,
ancient beaches, are readily visible along the lakes, particularly Lake Kissi

However, in order to determine precisely at/what water levels such isblated pools are
formed or reJioined ith the main part of the lake by rising water levels, detailed
bathymetry/topography on the order of 0.1-foot contours would be needed (Rodgers,
pers. comm.). Such detailed contours are not available for the lakes.| In general, the
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isolated wetlands in the prairie are much more frequently used by storks than the littoral
zone.

In view of the above, the preferred bathymetric zones identified for the stork were more
narrow than for the egrets and were assigned only a moderate maximum habitat value
when compared with the maximum possible value in the prairie. The upper end of the
preferred littoral zone occurred where flooding up to 18 inches depth occurred at least
10% of the period of record; any elevations higher than this were considered to be
flooded at a frequency that would not allow full exploitation by the prey base, and would'
be less subject to concentration of prey during receding water levels. Any wetlands
situated at elevations above the 10% cut-off zone, up to an elevation of 52.5 feet, were
assigned relatively low habitat value. The lower end of the preferred bathymetric zone
was also considered more restrictive for the wood stork, and was set at that contour at
which the preferred depth occurred at least 3% of the time. Although storks are known
to use the littoral zone during extreme drawdown events (Rodgers, pers. comm.), we
assumed that such events are infrequent enough so as not to affect the overall habitat
suitability for the stork.

As noted above, the preferred wetland types in the prairie were assigned maximum values
more than twice the maximum value in the littoral zone to reflect the species’ preference .
to feed in those areas. Because storks prefer a seasonal drying to concentrate prey,
seasonally flooded wetlands were rated higher than semi-permanently flooded wetlands,
which also distinguishes this model from the models for the herons. While the egret
models focused on the higher edge/area ratio of the smaller prairie wetlands, the stork
model assumed that prairie wetlands less than 2 acres in size would be less suitable for
storks than wetlands 3-10 acres or those over 10 acres. The reasoning is that storks are
more able to exploit the lower central areas of the larger wetlands, which have
concentrated prey from a larger initial area, and that the prey in these initially larger
wetlands is also more likely to be of a size suitable for capture by wood storks.

3. Florida duck

lted: P I FWEFC: Bri n

The Florida duck is considered to be a separate subspecies of the mottled duck (4nas
Sulvigula). 1t is a year-round permanent resident through most of peninsular Florida and
is important as a game species.

The Florida duck breeds primarily between mid-March and mid-May, but will attempt
renesting through July. Nesting occurs in a variety of covers, including dense grass or
dense shrubs in uplands near the water’s edge or even in agricultural fields. (Kale and
Maehr, 1990) Tall upland grasses and the borders of agricultural fields are abundant

33



Tl

CANAL C-37

Eﬁ” EGRET
AT BLUE HERON

OSCEOLA

286

COUNTY |

" DOUBLE-CRESTED CORMORANT

GREAT EGRET
DOUBLE-CRESTED CORMORANT

GREAT EGRET
GREAT BLUE HERON
ANHINGA

-

HGURE 7 - SPECIE

S OF

WADING BIRDS NE

STING AT ROOKERIES IN STUDY AREA

34




287

around the Kissimmee Chain of Lakes, and because the species can use several different
cover types for nesting, we consider nesting habitat not to be a limiting factor. Paul
Gray concurs that suitable nesting habitat probably is abundant in the study
area,particularly since nesting can occur as much as a mile from water. Also, the cover
type data produced by FGFWEFC are the principal basis of the models, and these data do
not distinguish between tall grasses and grazed or mowed areas.

Based on the likely non-limiting nature of breeding habitat in the study area, we have
limited the habitat suitability model to account only for feeding habitat. Florida ducks
dabble in shallow waters. Similar to the wading bird models, we used a spreadsheet to
determine the percent time the 0.5-foot depth contours were flooded with water up to 18
inches deep. A dabbling duck is considered to have a somewhat narrower preference for
wetlands of slightly longer hydroperiod than the snowy egret or great egret, because the
latter two species have broader diets and are more able to exploit recently flooded,
shorter hydroperiod wetlands. Therefore, we selected those contours with 0-18 inch
depths for 25% or more of the period of record as highest initial suitability. Elevations
below the previously designated range of elevations and having appropriate water depth
for 10-24.9% of the period were assigned moderate initial suitability. Areas within 90
meters of the marsh/open water edge and within the suitable depth zones were given
twice the initial value, while the remainder of the suitable depth zones retained their
initial values. The resulting values were “filtered” for the appropriate categories in the
landcover layer: marsh or open water; any unsuitable landcover types were assigned no
value. Finally, for elevations above the littoral zone, any open water, or semi-
permanently flooded marsh larger than 2 acres, or undifferentiated marsh was given a
relatively low suitability value.

4. Ring-necked duck
Experts consulted: Brian Toland, USFWS

The ring-necked duck (Aythya collaris) is the most abundant species of wintering
waterfowl in both the upper and lower Kissimmee basins and is an important game
species. The ring-necked duck arrives in late October and remains in the Kissimmee
lakes region through the end of March (B. Toland, pers. comm.); it does not breed in
Florida. During fall migration, ring-necked ducks begin arriving in Central Florida in
October and remain in the Kissimmee Lake region into March. This species does not
breed in Florida.

Ring-necks are classified as diving ducks and typically feed in waters less than 6 feet
deep (Bellrose, 1980.) Traditionally in Florida, ring-necks use deep marsh habitats
characterized by floating-leaved and aquatic-bed types of wetland vegetation. Seeds of
fragrant water lily and watershield are considered preferred foods. In recent years, the
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~out” hydrilla beds. The location of Hydrilla mats around the
shorelines of the varies considerably from year to year, and the natural fluctuation
is compoun ive aquatic weed control efforts. (D. Eggeman, pers. comm.)

feeding of ri
greater or 1
along the 1
slightly alter the

The model for this ies is greatly simplified because of the nature oof migratory species
to respond to year
extracted weekly a
during the dctober
spreadsheet

rage water levels for the observed period and t
rough March period the species is expected to
the percent time for each 0.5-foot:bathymetric
een 3 and 7 feet. High initial suitability was assigned to those
bathymetric zones having suitable depth mod}'e than 50% of the period of record, while
those zones with suitable depth between 25% and 49% of the time were ranked slightly
lower in suitability. If grid cells in these bathymetric zones coincide with cells within 60

present. The

ined these values, while all cells in the original
were reduced by a fixed value.

dcover that were

endangered by both the Federal and State governments. Once widespread through

] rduced to an area
, the Florida snail
kite population was Ithough population
estimates have consistently exceeded 400 biﬁ'ds since the 1980’s, the 1964 estimate clearly
indicates that the |
Natural cycles in fall produce fluctuations in both mortality rates jand reproductive
success. e "boom or bust” fluctuations in the species’ population levels are to some
extent part of the natural history of a specids with specialized habitat needs. However,
human modification:and manipulation of the natural hydrologic fluctuations could put the
snail kite at risk of extinction if adverse actions were to occur coinci entally at several of
the essential habitat sites, particularly during a prolonged period of drought.

The Flondafnail kite, or Everglades kite, (Rostrhamus sociabilis plumbeus) is listed as
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The study area is located near the north-central limits of the species’ range and is one of
several essential areas for the survival and recovery of the species. The study area does
not include Lake Tohopekaliga or East Lake Tohopekaliga, the two northernmost
principal breeding areas for the kite. However, Lake Kissimmee (and to a lesser extent,
the other lakes in the study area) is an essential nesting and feeding area for the species.

The kite feeds exclusively on apple snails (Pomacea). The snails must be located at or
near the water's surface, which requires the presence of some emergent vegetation.
However, dense vegetation is not suitable as a feeding area, because the snail kite feeds
by sight. Therefore, the kite requires a delicate balance between open water areas and
emergent vegetation to feed effectively.

Snail kites exhibit a high level of nest failure and abandonment, and research on the
species has been unable to determine all the causes of this phenomenon. However, water
levels appear to account for at least a portion of the relative success or failure of breeding
years. Obviously, extreme drought will result in a poor reproductive year. This is not
only due to a reduction in food availability, but also to shifting of nest site selection in
response to lower water levels. Even moderate year-to-year differences in water levels in
Lake Okeechobee have been shown to affect nesting success (Rodgers, 1992). Several
researchers have observed that kites will build more nests on herbaceous vegetation closer
to the center of water bodies when water levels are low, and they will build more nests
on woody vegetation closer to the periphery of the water body when water levels are
higher. Dr. Rodgers has demonstrated a significant correlation between higher water
levels, nesting in shrubs, and successful fledging of kites at Lake Okeechobee (ibid.).
His observations at Lake Kissimmee suggest that the same correlation applies there.
Presently, nearly all kite nests in Lake Kissimmee are in herbaceous vegetation. Nests
built on herbaceous vegetation (usually cattails) are subject to being toppled over by wave
action, by wind storms, or when water supporting the cattails recedes. When kites nest
in woody vegetation, shrub swamps, primarily willow or wax myrtle, are the principal
nesting sites; however, nests can occasionally be found in sapling cypress or even
cabbage palms. Nests built in woody vegetation are much more secure and exhibit higher
success. Although we cannot be certain that higher water levels in Lake Kissimmee
during the February-March early nesting period would induce a higher percentage of kites
to nest in woody vegetation, the evidence is compelling.

We have taken several approaches to determine the possible effect of this project on the
snail kite. First, we needed to be assured that the proposed water regime did not
increase the likelihood of abrupt declines in water level during the nesting season. Kites
select nesting sites over water, and if the water completely dries out beneath the nest site,
increased rates of nest collapse and/or predation generally occur. We used a spreadsheet
to calculate when extreme drops in water level would occur in the kite nesting season.
First, we extracted February through July weekly average water levels from the 17-year
period of record (excluding 1977). Assuming initiation of nest construction over water
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|
1.5 feet deep (a typical average), the water tlvel should not drop more than 1.5 feet in
the preceding 6-week period. Such an extreme drop is highly detrimental to kite nesting,
and the nfirmed that it occurs infrequently. Any abrupt human-induced
removal of water of this magnitude could be considered an "incidental take" of snail kites
i on 7(b)(4) of the Endangered Species Act. In ‘observed period
ruary-July period were isuitable by this

esting. His
observations indicate that higher water levels at that time induce kites|to nest at interior

y vegetation rather than herbaceous vegetation. We ex iracted February-
water levels and averaged them across the 17 years of record for

average water level of 50.57 feet, while the selected altérnative had an
pd alternative raises

during the February-March period when snail kites normally select nat sites.) This 0.2-
foot difference is quite small, and was found not to be statistically significant (P=0.261);

the areas of docum ted lqte nesting in the $tudy area. This limited the area of interest
to a narrow band,

it would be 2809.9 acres. The area of shrub swamp is 1040.1 acres, and for the future
with the selected alternative, it would be 10{)9.2 acres. If we assumg that shrub swamp
is twice as valuable :
availability of nesting habitat, we find that the future with the propos¢
provide approximately 98% of the nestmg Mabltat of the present condjtion. Although this
change is, as expec ‘
model by 2% to a
downward adjustment, the results of the overall habitat suitability moglel still indicate a
significant increase for the proposed schedule (See later section of this report.)
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The above analyses indicate that nesting suitability is not likely to change substantially.
Therefore, the emphasis of the model used in this analysis was on foraging habitat
suitability. We first identified bathymetric zones with suitable hydrology for production
of apple snails. Apple snails need long hydroperiod wetlands; drying of occupied habitat
will force kills the snails to aestivate, and extended drying may kill them. Therefore, we
eliminated shorter hydroperiod wetlands as suitable habitat. Using daily water level
readings from the 17-year period of record, we determined at what elevation inundation
averaged 80% of the time period. The observed hydrology and the selected alternative
were essentially equivalent, both rounding off to an elevation of 49 feet. This was
designated in the present and all alternative futures as the upper end of suitability for kite
foraging. To determine the lower end, we determined the percentage of time for
inundation up to 2 feet deep, selecting those where this condition exceeded 25% of the
period of record. We determined that for the observed values, the lower end of this zone
occurred at 48 feet, while for the selected alternative, this occurred at 47.5 feet.

Similar to the Florida duck model (both these species prefer shallow waters with a mix of
marsh and open water), we selected an area within 90 meters of the border of marsh and
open water. Considering that the satellite image classifies an area as either open water or
marsh, the kite’s preferred 30%-40% open water/emergent vegetation mix is likely to
occur in this edge zone. The initial suitability value for the bathymetric conditions
described in the previous paragraph was doubled if the marsh/open water edge zone
coincided at that grid cell, otherwise the initial value was retained. Next, we determined
the interspersion marsh/open water in the original satellite image; those having high
values indicated a predominance of marsh in a 5-cell window, and those having low
values indicated a predominance of open water. By discarding the upper 25% and lower
25% of resulting values, we selected those areas with an interspersion of marsh and open
water. Where these cells coincided with the previous suitability values, the values were
doubled, otherwise the values were retained. Finally, where the resulting values
coincided with known nesting areas the values were again doubled. As with the egret
models, foraging habitat within a short distance of the nest is considered more valuable.

6. Bald eagle
Ex : Stev itt, FGFWFC; Herb Kale, Florida A i

The bald eagle (Haliaeetus leucocephalis) is listed as endangered in Florida by both the
Federal government, and as threatened by the State; the Service is currently considering
"down-listing"” the eagle from endangered to threatened in Florida and other portions of
the species’ range. Given that the number of nesting eagles has increased in Florida over
the last few years, if the eagle is to be reclassified as threatened, Florida is a likely State
for that designation. The banning of DDT in 1972 is thought to be a major factor in the
partial recovery of the species, but this positive factor is countered by continued
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le nests (as of 1992) in the study area. Future land use patterns
Chain of Lakes are crucial to the continued re¢overy of the species
on a National scale.| The breeding pairs of eagles in the study area may include some
year-round resident birds, but the majonty migratory pairs that come to Florida to
breed in the winter months. |

The species model for the bald eagle selects habitat types within 2 miles of the active (as
of 1992) bald eagle nests in the study area. | Two miles encompasses the majority of
foraging flights from a nest site (Bureau of Land Management, 1973), As with the
wading bird rookeries, the eagles show fidelity to certain territories, but over the long
term, nesting sites wi l change The nests are generally located at some distance from the
shorelines of the 1 in prominent pine trees or cypress trees. We do not anticipate that
the change in water schedules will have a direct impact on selection df nest trees.

In the vicinity of the Kissimmee Chain of Lakes, fish comprise about 80% of the eagle’s
diet. Most of these are "rough fish® such as gizzard shad and catfish (Nesbitt,
pers.comm.) A variety of other prey items, including small mammals and birds,
comprise the remainder of the species’ diet. Many of the birds taken by the eagle are
"upland” birds, such as crows and cattle egrets. Although aquatic birds, particularly
coots and gallinules, are occasionally taken as prey, we estimated that they would
contribute no more than 10% of the diet. Therefore, we ranked open water, regardless
of depth, as highest habitat value. Semi- pefmanently inundated marsh over 3 acres in
size and undifferentiated marsh were assigned habitat value at one tenth the value of open
water, and all other non-forested native cover types were assigned one twentieth the value
of open water. Most foraging flights by bald eagles during the nesting season occur
within 2 miles of the nest tree (BLM, 1973). We therefore selected the habitat types

ve within 2 miles of all active nesting trees in the study area, updated to
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Expert consulted: Steve Nesbitt, FGFWFC

The sandhlll

moderate habitat values, and for those pompns of marshes within a 2

border with

8.

Expert consulted: James Layne, Archbold ‘?iological Station

Audubon’s ¢
Federal governments as threatened. Layne (1985), based on 1973-1978 surveys, found
about 150 active territories (300 adults) and about 100 immature bir
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Sandhill crane

crane (Grus canadensis) is represented in Florida by tw —subspecies, the
Florida sandhill crane (G. canadensis pratensis) and the greater sandhill

inly use open grasslands ‘and marshes as feeding areas. The species
s highest habitat values to grasislands Marshes were assigned a range of

grasslands, habitat values werehncreased by adding a co

T

rested

cara (Polyborus plaﬁcus audubonii) is listed z the State and

for an estimated

total population between 400 and 500 individuals in Florida, Layne (pers. com.) finds

that the total
1980’s.

The Florida

Lake Okeechobee.

which are fi
to Panama,

for carrion.

The study
range, as it
Wildlife M
highly valu
the model.

population and range of the Florida population has remdined stable since the
| ‘

population is restricted to open grassland and palmetto north and west of

It is geographically isolated from other populations of the subspecies,
und in northern Baja California, southwestern Arizona, Southern Texas south
d also in Cuba and the Isle of Pines.

tes with the latter

is roLghly the northern limit of the Florida population’s documented

s rarely observed north of Orlando. Within the study area, the Three Lakes
agem :LtaArea located near the southeastern corner of Lake Kissimmee, is
le habitat, but all suitable habitat types in the study ared are considered in
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Native grasslands, the preferred habitat for the caracara, are extremely scarce in Florida.
Most of this habitat has been converted to improved pasture, sod farms, citrus groves, or
commercial/residential areas. Although caracaras can use improved pasture for feeding,
it is suboptimal habitat. Continued operation of large ranches in the Kissimmee prairie,
particularly those ranches with large tracts of pative rangeland is critical to the continued
survival of the caracara. Other land uses, such as housing or groves will not support
caracaras in the long term. Fire is used as a management tool on larger tracts of native
rangelands. Lack of fire in remnant native prairies on smaller private lands may be
adversely affecting caracara habitat. Native grasslands and saw palmetto thickets in dry
prairies are fire-maintained communities. Caracaras will use areas with widely separated
trees, but if they succeed to denser stands of pine, oak, or cabbage palm, they become
less suitable.

The model assigns highest suitability to dry prairie, and slightly less suitability to
grasslands. Marshes were assigned values below the grassland, with less permanently
flooded areas superior to longer hydroperiod marshes, both in the littoral zone and in the
prairie.

Finally, the model uses known caracara territories digitized from maps provided by Dr.
Layne. These maps display the estimated extent of caracara territories in the study area
for the period 1984-1988. These are the most recent data providing the borders of the
territories; surveys in 1989 show only the estimated centers of territories. Because
caracaras are known to have restricted ranges, the presence of habitat in recently
occupied territories was heavily weighted in the model. Suitable habitat within
documented territories was assigned triple the initial value, while the remaining potential
habitat in the study area retained its original habitat value.

9. Largemouth bass
X nsulted: r. FGFWF

The largemouth bass (Micropterus salmoides) is a common species in Florida’s natural
lakes and in quarry lakes and other borrow areas. Its original distribution was in the
southeastern United States, but it has been widely introduced throughout the United
States. A Florida subspecies is recognized as M. salmoides floridanus (Ramsey, 1975).
It is economically very important in Florida's freshwater sport fishery.

The population dynamics of the largemouth bass in the Kissimmee Chain of Lakes most
likely depend on a complex combination of physical and biological factors. It is virtually
impossible to derive a complete species model for the bass within the timeframe of this
study, and water level fluctuations, the main variable in the evaluation of this project,
would comprise only one portion of a complete model.
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Layher and
sunfish in

ict occurrence and standing crop of green
aspects of the habitat and water chemistry,
dictors. They were able to better predict

N | species having more restrictive habitat
requirements, and they postulated that the g sunfish models failed| because of the
difficulty in determining limiting variables for a species with broad tolerance for a variety

makes predictive modeling difficult; complex predator/prey interactions may be more

significant, but harder to discern, than physical habitat parameters.
|

Stuber et al. (1982) published an HSI model for largemouth bass in lakes that included 4

life requlsite desc ed by combinations oﬂ 17 variables. The data collection

study area.” | They suggest that the models be used to compare the
water bodies|to support largemouth bass. In the present evaluation, the Chain of Lakes is
assumed to be a single flat pool, which is close to reality.

Baca et al. (1992) studied 11 Dade County ¢uarry lakes for largemouth bass populations
and calculated an y of HSI values. However, they did not provide conclusions as to
which of the variables best correlated with the quality of these lakes ds bass habitat.

We have decided to use the HSI model by Stuber et al. as a basis for|our analysis in
terms of the relative contribution of variables to the model as a whold; however specific
measures were altered to better fit Florida lakes. Because a wide range of physical
attributes (e.g. turbidity, water temperature, dissolved oxygen) are expected to be
unaffected by the project, we have used 02314% those variables that would be affected, and
have assigned them a relative weight in accordance with their contribgtion to the outcome
of the published model. For example, the percentage of the lake’s area less than or equal
to 6 meters deep is used as a variable two times out of a total of 14 variables. However,
vmua.lly all the area of water in the study a#'ea is less than 6 meters deep. Most of the
spawning of largemouth bass in these lakes occurs between 3 and 6 feet deep (Moyer,
pers. comm.) Therefore, we assigned highest suitability to this depth range, using the
present water schedule and the proposed. ;g’e selected the 0.5-foot bathymetric zones
where water|is 3-6 feet deep more than 50% of period of record. Slightly lower
suitability was assigned to higher bathymetric contours, up to a maximum where water 0-
1 ft deep is present more than 20% of the time. Still lower suitability was assigned to
the deeper portions of the lake where water over 6 feet deep is present more than 50% of
the time. The model then selected cells of open water within 60 meters of the
marsh/open water edge; a constant value was added to the base value for those cells.

Water fluctuation appears in three of 14 vaﬁtiables in the Stuber et al..model. However, it
appears that much of the interest in water fluctuation in the model deals with avoiding
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abrupt declines in more northerly steep-sided reservoirs. This is not a concern in the
study area, where vast areas of shallow water are available, and flood control operations
normally do not drop lake levels so quickly as to threaten spawning throughout the lake
(Moyer, pers. comm.) As stated in our general analysis of the water_schedules, greater
fluctuation is considered to be an improvement over the current situation. We used the
coefficient of variation of the current and proposed schedules, compared to the historic as
an indication of lake dynamics.

The anticipated changes in the depth zone and water variability parameters discussed
above were multiplied by a factor reflecting the contribution of these variables to the
model as a whole. This was done to account for the fact that most of the physical factors
in the model would not be altered directly by the schedule change. For the depth zone,
this factor was 2/14, or 0.143; for the overall variability in lake levels, this factor was
3/14, or 0.214.

VIII. DESCRIPTION OF FISH AND WILDLIFE RESOURCES
A. Existing

The littoral zones of the lakes are the focus of this study and are among the significant
resources in the Kissimmee River Basin. The distribution of plants is intricate and is a
result of history of inundation, fire, grazing, nutrient input and soils. Flooding stage and
duration is the dominant influence on composition.

The fluctuating waters portion of the littoral zone is important for overwintering
waterfowl, which stop at these lakes during southward migrations. Coot, ring-necked
duck, baldpate, pintails and blue-winged teal are the principal species. The native Florida
or mottled duck also feeds in the shoreline marshes and breeds in the prairie within the
study area. The common snipe is also present in these areas in the fall and winter
months.

The littoral zone supports a wide variety of wading birds, including common and snowy
egrets, great blue heron, tricolor heron, little blue heron, limpkin, and others. White and
glossy ibis also feed here. These species are dependent on forage fishes produced in the
littoral zone.

The largest consumptive use is the fishery. Based on creel data collected by the

FGFWEC, effort expended fishing Lake Kissimmee over a five-year period (1987-1991)
averaged 451,582 hours per year (Moyer et al., 1992).
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anglers exerted 59% of the total fishing effort over five years (1987-
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991). For the same

period, black crappie and bream fishermen comprised 24% and 17% of the recreational
effort, respectively. | Miscellaneous species, such as channel catfish, brown bullhead,
spotted sunfish and chain pickerel were also targeted at times. (Moyer et al., 1992).

Similar to Lake Kissimmee, fishermen in L#kes Hatchineha and Cyp
their time fishing fog bass, followed by crappie and various bream speci

black crappi
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In the absence of the proposed project, weklo not anticipate major changes in the fish and

es for carcasses of
marsh zone.

wildlife values for either the Kissimmee River or the Kissimmee Chdin of Lakes. We
assume thc'Eorps ill continue maintenance and operation of the navigational and flood

control works. We also expect that the S

Protection (DEP) will continue programs
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The Corps and the SFWMD have confirmed with their model runs that the restoration
goals for the Kissimmee River would not be adequately achieved under the present
regulation schedule for the Chain of Lakes. The Kissimmee River would provide the
limited fish and wildlife productivity as it does today without the restoration project.
Compared to historic conditions, a great percentage of habitat values would remain lost.

In the upper basin, we believe the future would be similar to the recent past (1970’s -
1990’s). With or without the change in water schedules, extreme drawdowns will need to
be scheduled to counteract the effects of narrow lake regulation and nutrient inflows.

Although urbanization is rapidly spreading southward from the upper end of the Chain of
Lakes, near the towns of Kissimmee, St. Cloud, and the Greater Orlando Metropolitan
Area, these activities are generally to the north of the study area. The infrastructure in
the study area is not capable of supporting intensive residential or industrial development,
and most likely will remain as such for several decades. We anticipate the dominant
economic activities in the study area -- cattle ranches, sod farms, other agricultural
enterprises, and recreation will continue to predominate in the study area.

IX. DESCRIPTTION OF SELECTED PLAN

The selected 400C150RR schedule has been selected as the best available balance of
benefits to restoration of the Kissimmee River and increased vitality of the aquatic
ecosystem in the Chain of Lakes. The selected schedule differs from the present in that it
has a maximum water elevation for flood control purposes of 54 feet, rather than 52.5
feet. It also delivers water to the Kissimmee River more on the basis of availability,
rather than a fixed target elevation.

Current estimates by the SFWMD indicate that approximately 18,500 acres need to be
purchased around the lakes to allow raising of water levels for this project, and about
4,750 acres had been purchased through 1991. The Service is recommending in this
report that additional areas be purchased behind three levees surrounding the lakes. For
purposes of this study, the Corps has asked that the Service consider that fee title or
easements will be obtained on all lands to be reflooded.
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‘dening C-35 from a bott
‘ C37from90feettol:

The Corps’ original estimation called for
to 40 feet; C-36 from 60 feet to 80 feet

(the outlet for Lake Klssxmmee) As of this date, the Corps has
widening plans to the!followmg |

idening of C-37 from a present bottom width of 70 feet fo a bottom

The selected 400C150RR water regulation schedule more closely ap
driven formula, by ing discharges in rdance with water availability in the Chain
of Lakes and seasonal rules more in accordance with the normal wet/season dry season

rainfall pattern of Central and South Florida. This provides distribution of flows to the

el structure for each $pec1es The results of ogr analysis are found
in Section XI.C. of this report.

way. We expect the Corps to make every ¢ffort to accommodate the spoil not only
within the right-of-way, but also on existing spoil piles. If some filling of wetlands is
determined to be unavoidable in the detailed design phase of this project, the Service
recommends that the Corps identify approphate compensation for any unavoidable losses

of wetlands 1
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Table 2 indicates the potential impact of widening the canals jf spoil material cannot be
completely disposed on existing spoil mounds. The analysis assumes that fill would be
disposed 30 meters (98 feet) beyond the existing toe of fill along the entire east side of C-
36, and that fill would extend 60 meters (197 feet) beyond its present_extent along the
entire east side of C-37. These figures should be considered as the likely maximum
possible impact of this construction; we recommend the Corps make every effort to
dispose the spoil on existing spoil mounds.

Table 3 summarizes the results of the community-level analysis described in Section
VIL.B.2. of this report. After the initial screening of alternatives, the study team
narrowed the selection to two final alternatives, and this quantitative comparison was
used to select between these. The table is divided into two areas; the top area compares
the last two alternatives for which routing models were run by the Corps. The bottom
area provides a comparative framework, relative to the historic (pre-project, 1939-1942 &
1945-1958) condition and the recent regulated condition (observed, 1970-1988). In a
previous section of this report, we stated that comparison of the modelled alternatives
with the observed condition may not be appropriate, because none of the models
contained an extreme drawdown, which would deviate from the normal operational rules.
Therefore, we have provided both the observed period of record and the period of record
without the 1977 drawdown as bases of comparison. The agencies have agreed in
principal that a periodic drawdown will be superimposed on the normal operational rules
for the selected alternative.

The historic condition exhibits the most desirable values for 5 of the 7 criteria. The
average number of days duration with greater than 90% floodplain inundation in the wet
season is slightly higher for the 400C1SORR alternative than for the historic, but this
difference is not statistically significant (P=0.95). The 400C150RR alternative also
exhibits shorter durations, on average, of low flow conditions in the wet season than the
historic. Both of the modelled alternatives appear to improve on the recent (1970-1988)
regulated condition of the lakes. The 400C1S0RR alternative rated slightly more
desirable than the TI000HISRR alternative for 5 of the 7 criteria. Despite the selected
400C150RR alternatives’ slightly shorter duration of water levels above 52.5 feet, it still
produces a higher overall score than the TIOOHISRR alternative. The duration of water
levels over 52.5 feet was assigned the highest weighting; however the 400C150RR
alternative exhibited duration of routine drawdowns (water levels < 49 ft.) approaching
those of the historic condition and greater overall variability, which resulted in its overall
higher ranking.
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C-36 (B8 EEN CYPRESS LAKE AND LAKE HATCHINEHA)

AND C-3

TABLE 2 Tt MAXIO{UM POTENTIAL EFFEC# ON HABITATS FROM WPEN!NG

B EN LAKE HATCHINEHi AND LAKE KISSIMMEE) -
(WORST fASE SCENARIO; ACTUAL IMPACT COULD BE MUCH LESS)
|

AND COVER ACRES AFFECTED | ACRES AFFECTED |
CLASSIFICATION BY C-36 WIDENlNGJ BY C-37 WIDENING
| |

GRASSLAND ; 8.0 | | 175
SHRUB & BRUSH LAND 0.4 | ] 7.5
BARREN I 0.0 | 2.2
TOTAL NON-NATIVE j 8.4 27.2

l . ;
MARSH / WET PRAIRIE 133 38.8
SHRUB SWAMP 2.0 21.9
CYPRESS SWA 0.2 4.9
HARDWOOD SWAMP - | 0.0 2.0
BAY SWAMP | 0.9 0.4

TOTAL WETLANDS 1 16.4 €8.0

| [

IMIXED HARDWQOD/PINE i 0.0 4.4
HARDWOOD FOREST | 0.0 2.0
PINELANDS | | 0.7 2.4
DRY PRAIRIE | N 1.6 1.1
OAKSCRUB | N 0.4 0.7
TOTAL NATIVE UPLANDS 2.7 10.6

| |
Note: Fcﬁr C-36, analysis assumes spoil aterial would be deposit |
b?yond isting toe of spoil mounds along entire canal length.

-

30 meters
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TABLE 3 -- RANKING OF THE FINAL TWO WATER SCHEDULE ALTERNATIVES

CRlTEF_llL _

TOTAL SCORE ALTERNATIVE CRIT. 1] CRIT, 2] CRIT. 3| CRIT. 4| CRIT. 5 | CRIT. 6] CRIT. 7
4.66 400C150RR 233 85.3 2.60 77.3 38.2 1029 | 90.4
411 T1000HISRR 249 63.1 2.57 70.8 52.5 80.7 71.9

COMPARABLE VALUES FOR HISTORIC AND 1970-1988 OBSERVED
[ _CRTERA

TOTALSCORE|  PERIOD OF RECORD CRIT. 1 ] CRIT. 2] CRIT. 3] CRIT. 4 [ CRIT. 5 CRIT. 6] CRIT. 7|
7.07 Historic (1939-42; 1945-58) | 64.3 87.5 4.35 76.5 50.3 114.9 4.0
2.90 Observed (1970-88) 49 | 387 3.08 31.0 56.4 50.3 41.4
2.56 Observed, w/o '77 drawdown| 4.9 29.6 2.41 30.9 53.1 49.9 38.0

NOTE: REFER TO TEXT FOR EXPLANATION OF CRITERIA AND THE CALCULATION OF THE TOTAL SCORE
CRITERION 1 = Average duration (days) water leveis exceed 52.5 ft. (Positively correlated, with weighting factor = 2)
CRITERION 2 = Average duration (days) water leveis below 49 ft. (Positively correlated, with weighting factor = 1)

CRITERION 3 = Coefficient of variation of water ievels over 18-year period. (Positively correlated, with weighting factor = 2)
CRITERION 4 = Average duration (days) with greater than 890% floodpiain inundation in the wet season (June 1 - Oct. 31).

(Positively correlated, with weighting factor = 1)
CRITERION § = Average duration (days) with less than 200 cfs flow at S-65, in the wet season.
(Inversely correiated, with weighting factor = 1)
CRITERION 6 = Average duration (days) with greater than 25% floodpiain Inundation, Jan. 1 - May 31.
(Positively correlated, with weighting factor = 0.5)
CRITERION 7 = Average duation (days) with less than 200 cfs flow at S-65, Jan. 1 - May 31.
(Inversely correlated, with weighting factor = 0.5)
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Based on the Service's presentation of th ‘1 figures to the Corps and SFWMD at an
interagency review conference in Jacksonville on January 24, 1994, the agencies ‘ ‘
concurred that the 150RR altemative is preferred and that species models would be ‘
run using this alternative.

13 f

B. MMMM&GS

Table 4 and Figure ﬁ summarize the multsiof the analysis to predict the extent and
location of ditiom:iﬂ wetlands to be generated by various alternative futures. In viewing

Figure 9, one should be aware that all of the additional wetlands landward of the levees
can be realized only if these areas are added to the SFWMD'’s acquisition plan and the
levees are breached. !
TABLE 4 — ESTIMATION O WETLANDS TO BE RESTORED BY
ING HIGH WATER LEVELS, KISS HEADWATER
LAKES
|
ESCRIPTION OF ADDITIONAL WETLANDS TO BE PRODUCED
| (ACRES) ‘
AL ATIVE FUTURES | LIKELY HIGHER LIKELY MODERATE
QUALITY QUALITY
WETLANDS WETLANDS
Future with project, but 3827 2112
without breaching of levees
A ‘ditional increment by 1 1001 27
breaching Hatchineha levee
Additional increment by 146 20
breaching Cypress levee
Additional increment by 45 58
breaching Kissimmee levee

and all 3 levees ) 5019 2217
of above acreages) |
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Of the possible total of 2217 acres of moderate quality wetlands that could be produced if
all three levees are breached, 1616 acres would be generated in what is now classified as
dry prairie, 369 acres in pineland, and 231 acres in barren areas. Of the possible total of
5019 acres of higher quality wetlands to be restored, 3663 acres would be converted from
present-day grasslands and 1356 acres from shrub/brushland.

If all three levees are breached, the full potential of 7,236 acres of restored wetlands
would be realized.

Breaching the levee south of Lake Hatchineha would produce the greatest benefits of the
three additional increments, providing a 17% increase over the basic project in all
possibly restorable areas, and more importantly, a 26% increase over the basic project in
the acreage of the most readily restorable cover types. Breaching the levee north of
Cypress Lake and the levee on the eastern shore of Lake Kissimmee (south of Overstreet
Landing) would provide significant additional acres of wetland restoration, but not as
great a percentage increase over the basic project as would the Hatchineha levee
increment.

C. Results of Species Models

Tables S and 6 summarize the results of the species models; the first table expresses the
values in terms of habitat units, while the second table expresses the percent change of
each future scenario versus the future without the project (assumed to be equivalent to the
present).

Six of the 10 species exhibit significant increases in habitat availability; these are the
Florida duck, ring-necked duck, great egret, snowy egret, and wood stork. The predicted
2% increase in suitability for the largemouth bass may not be significant, particularly
since we assumed that water quality parameters would remain constant with or without
the project. Also, a periodic extreme drawdown has such a great beneficial effect for
bass (compared to the relatively small differences between the normal operational rules),
it would overwhelm any small changes in routine operation. The project is not predicted
to have a significant effect on the caracara, bald eagle, and sandhill crane.

Habitat unit values should not be interpreted to reflect abundance of a species, and a
given percent increase in habitat units does not imply prediction of a proportional
increase in population. Increases in availability of habitat will most likely translate to
increases in population, but the degree of effect on relative abundance will vary greatly
from species to species. Low habitat unit totals can be the result of a species’ narrow
selectivity for certain habitat conditions and/or the relative abundance of its preferred
habitat type(s) in the study area. For example, the relatively low habitat unit values for
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TABLE 5 -- HABITAT UNITS (ACRES X HSI) FOR FUTURE WITHOUT PROJECT AND ALTERNATIVE FUTURES

] ALY FOTORET | ALT.FUTUREZ | ACT.FOTORES ] ALT.TOTORES | ALT.FOTORES |
PROJECT (PROP. SCHEDULE) (HATCH. LEVEE) (CYP. LEVEE) (Kiss. LEVEE! (FULL HESTORATIONZ
Florida duck o755
Ring-necked duck 11516 15015 15015 15015 15015 15015
Snail kite 659 839 839 839 839 839
Great egret 17619 20810 21356 20880 20895 21509
Snowy egret 13943 15878 16387 15948 15922 16501
Wood stork 16491 18172 18273 18217 18206 18353
Largemouth bass 38174 38937 38937 38937 38937 38937
Bald eagle 31827 32031 32088 32039 32036 32102
Sandhill crane 63452 63505 63230 63472 63515 63208
Crested caracara { 41486 41652 41618 41655 41649 41618
[ ALLCSPECIES. || 241923 255030 1 250832, T 255811, T o588 1 257201 |
i
Notes:

Al Future 1 = Adoption of proposed water regulation schedule only.
Alt. Future 2 = New water schedule, with breaching of levee south of Lake Hatchineha.
Alt Future 3 = New water scheduls, with breaching of levee north of Cypress Lake.

Alt. Future 4. = New water schedule, with breaching of levee east of Lake Kissimmee.
Alt. Future 5. = New water schedule, with breaching of all three levees.
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TABLE 6 -- PREDICTED CHANGES IN AVAILABILITY OF SUITABLE HABITAT F

-y T OT I 3 5 J LOHGIRIIOH

(PROP. SCHED.) (HATCH. LEVEE) (CYP. LEVEE) (KISS. LEVEE) (FULL RESTORATION)
“Florida duck 30.2 " 34.6 30.4 30.3 35.0
Ring-necked duck 30.4 30.4 30.4 304 304
Snail kite 27.3 213 2713 27.3 27.3
Great egret 18.1 212 18.5 18.6 21
Snowy egret 139 175 14.4 142 18.3
Wood stork 102 108 105 10.4 113
Largemouth bass 20 20 2.0 20 20
______Bald eagle 0.6 0.8 0.7 0.7 0.9
~ Sandhill crane 0.1 T o4& 1 = 00 T 0d T 04
Crested caracara 0.4 0.3 04 04 03
- [ ALLSPECIES | 5.7 | 6.2 | 5.7 ] 5.7 T 6.3 l
[e))
Notes:

Alt. Future 1 = Adoption of proposed water regulation schedule only.

Alt. Future 2 = New water schedule, with breaching of levee south of Lake Hatchineha.
Alt Future 3 = New water schedule, with breaching of levee north of Cypress Lake.

Alt. Future 4. = New water schedule, with breaching of levee east of Lake Kissimmee,
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the snail kite and the Florida duck reflect these species’ foraging preferences in a narrow
band of marsh/open water fringe around the lakes with suitable hydroperiod and water
depth. However, because the effects of the project are restricted to the littoral zone, both
species show a relatively high percentage increase in habitat availability in the future with
project scenarios. The high habitat unit totals for the caracara are the result of large
areas of grasslands and moderate amount of dry prairie in the areas above the littoral
zone. However, because only the upper end (short hydroperiod) of the littoral zone was
scored as moderate habitat suitability for this species, the project has a relatively minor
effect on habitat availability in the entire study area. The caracara is a relatively
uncommon bird, so this well illustrates that it is incorrect to interpret the habitat unit
values as a measure of abundance.

Figures 10 through 14 illustrate examples of the geographic distribution of habitat
suitability and predicted change in habitat suitability. We have selected the great egret
and the snail kite for these illustrations because other species that exhibit change in
habitat suitability as a result of the project show similar patterns.

Figure 10 shows the habitat suitability for the great egret for the basic restoration plan
(adoption of the proposed regulation schedule, but without breaching the three levees
around the lakes). Note that although the highest habitat values are in the littoral zone,
the great egret can use a wide range of wetland habitats both in the littoral zone and in
the prairie wetlands that are elevated above the normal water fluctuation in the lakes. As
stated previously in the description of the methodology, this provides an estimation of the
relative importance of the water regulation changes in the context of the surrounding
landscape.

Figure 11 shows the changes in great egret habitat suitability for the basic restoration
project, expressed as percent change relative to the future without the project. Notice
that although some areas show moderate declines in suitability, larger areas show either
moderate or great increases in habitat suitability. The largest percentage increases
generally occur along the eastern shoreline of Lake Kissimmee, around Brahma Island,
and near Sturm Island. Moderate increases occur over much larger areas in the area
between the three major lakes and around Lake Hatchineha. The net gain in habitat units
for the great egret with the basic restoration plan is about 18% over the future without
the project.

Figure 12 shows the predicted changes in great egret habitat suitability relative to the
future without the project, if all three levees around the lakes are breached. The arrows
point to the areas behind the levees where additional habitat will be generated, relative to
the basic restoration plan (without breaching the levees).

The output for the snowy egret and wood stork vary in their details, but the same general
pattern holds for those species as for the great egret.

57



LAKE
KISSIMMEE

.....

HABITAT SUITABILITY INDEX

04 05 06 07 08 09 10

02 03

0.1

TY, FUTURE WITH BASIC

(No breaching of levees)

FIGURE 10 - GREAT EGRET HABITAT SUITABILI

RESTORATION PLAN



PERCENT CHANGE IN
HABITAT SUITABILITY INDEX

GAINS ‘ LOSSES

/-——’\——\/—/\—\

UP  21% 41% 61% OVER UP 21% 41%
TO TO TO TO 80%
20% 40% 60% 80% 20% 40 % 60%

NET GAIN IN HABITAT UNITS = 18%

FIGURE 11 - CHANGES IN GREAT EGRET HABITAT SUITABILITY, FUTURE WITH
BASIC PROJECT RELATIVE TO FUTURE WITHOUT PROJECT.



Note additional habitat A o
values relative to Figure 11. S

Note additional habitat s
values relative to Figure 11. ~

LAKE [}
ROSALIE | f

HABITAT SUITABILITY INDEX
GAINS LOSSES

/——/\-——\,—/\‘-\

|
| |

up  21% 41% 61% OVER UP 21% 41%
TO TO TO TO 80% TO TO TO
20% 40% 60% 80% 20% 40% 60%

NET GAIN iN HABITAT UNITS = 22%

FIGURE 12 - CHANGES IN GREAT EGRET HABITAT SUITABILITY, FUTURE WITH
ALL LEVEES BREACHED RELATIVE TO FUTURE WITHOUT PROJECT.



o

TIGER »
\ \

LAKE

,J

/

CYPRESS

L
J

LAKE \
\ KISSIMMEE [
“ 4

HABITAT SUITABILITY INDEX

01 02 03 04 05 06 07 08 09 1.0

™

\

\$
&‘.0

X_ 277y
y

,
" .

FIGURE 13 - SNAIL KITE HABITAT SUITABILTY, ANY OF THE ALTERNATIVE FUTURES



P
CYPRESS o
LAKE
€
2 e
(4 '*,;* +T
4'6 & oY o T~
X 4’0 :‘, 4 '
'9/,1,6 . k
g % 7R t
ey
+ ‘a T
»
%
,é
. A
“ " i b
-y
= TIGER
\
" LAKE

PERCENT CHANGE IN

HABITAT SUITABILITY INDEX
GAINS LOSSES

/-./\_—\ ,~/\_\
IE BN NEER

21% 41%

21% 41% 61% O0VER
TO TO TO TO 80% TO TO TO
20% 40% 60% 80% 20% 40% 60%

NET GAIN IN HABITAT UNITS = 27%

LAKE

KISSIMMEE

joes +9

_i S il
4

* g ia ..'.‘,'_

gl T

~
L

FIGURE 14 - CHANGES IN SNAIL KITE HABITAT SUITABILITY, ANY OF THE ALTERNATIVE
FUTURES, RELATIVE TO FUTURE WITHOUT PROJECT.



310

Figure 13 shows habitat suitability for the snail kite for any of the altemnative futures.
Notice that the snail kite is not as likely to feed in the prairie wetlands as are the wading
birds; the snail kite preferentially selects areas of suitable vegetation and hydrology in
narrow portions of the littoral zone. Also notice that the highest habitat values are
assigned to portions of the shorelines of Lake Kissimmee and Tiger Lake, where feeding
areas are located close to documented nesting areas.

Figure 14 shows the change in habitat suitability for the snail kite for any of the
alternative futures, relative to the future without the project. The greatest increase in
habitat suitability are predicted to occur along a narrow band around Lake Kissimmee and
the northemn shore of Tiger Lake. Moderate increases in suitability are predicted for the
shorelines of Cypress Lake and Lake Hatchineha. The absolute area of habitat changes
for the snail kite is smaller than for the great egret. However, the kite’s selectivity of
habitat along the shorelines of the lake is precisely in areas to be affected by the project.
This translates to a greater percentage change for the species due to the effects of the
project, with a predicted net gain in habitat units of about 27%. As stated in Section
VILE.S. of this report, nesting conditions for snail kites are not expect to change
significantly; the predicted gains in habitat suitability are strictly the result of improved
foraging conditions in response to changes in hydrology.

The relatively high percent increase in habitat units for the Florida duck and the ring-
necked duck are also the result of these species using areas to be affected by changes in
regulation of the lake. The Florida duck’s use of prairie wetlands for feeding was taken
into account for the model, but its strongest preference for a mixture of open water and
marsh along the shallow edges of the lakes is quite similar to areas preferred for feeding
by the snail kite. (Although the species use very different resources and feeding
strategies, they can often be seen in the same wetlands.) The ring-necked duck would
nearly always be seen in the lakes rather than in the prairie wetlands, but preferring
deeper water than the Florida duck. We have predicted a substantial increase of about
35% in habitat units for the Florida duck if all 3 levees are breached, while ring-necked
duck habitat is predicted to increase by about 30%, whether or not the levees are
breached.

The bottom row of Table 5 sums the habitat units for all 10 evaluation species for each of
the alternative futures. The bottom row of Table 6 expresses the percent change
anticipate for each alternative future, based on the sum of habitat units for all evaluation
species. We have predicted approximately a 5.7% increase in habitat availability for the
basic lake re-regulation, and about a 6.3% increase if all 3 levees are breached, taking
into account habitat values in the prairie portions of the study area that are not likely to
change in response to the project.
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Among the evaluation species, the Florida duck, great egret, snowy egret, and wood
stork are likely to benefit from the additional wetlands that would be restored by
breaching the levees. A variety of other wetland-dependent wildlife would also most
likely benefit from breaching the levees. -

D. Relative Frequency of Extreme Drawdowns

In a spreadsheet, we calculated the number of extreme drawdown events (natural
droughts in the pre-project period) in the 18-year period of record. An extreme
drawdown was defined as water levels below 46 ft. for at least 90 consecutive days. In
the same period we used to compare the evaluated alternatives with historic conditions
(1939-1942 and 1945-1958), we discovered only one extreme drawdown of this
magnitude. Water levels remained below 46 feet for 187 consecutive days, from mid-
April to mid-October 1956. Under regulated conditions (1970-1988) the single extreme
drawdown of 1977 also met this criterion, lasting 175 consecutive days, from mid-March
to the end of August.

We also examined the 15-year period between 1929 and 1943. Although no droughts in
this period met the criterion we set, extended low water periods occurred in 1932 and
1933. Water levels below 46 feet occurred a total of 70 days in the 15-year period,
without consideration of consecutiveness. In April-August 1932, water levels stayed
below 46.5 feet for more than 90 consecutive days, with 13 consecutive days below 46
feet. The longest consecutive period with water below 46 feet lasted 32 days, from early
June to early July 1933.

It appears that extreme drawdowns of the magnitude we have defined did not occur more
frequently than roughly every 10-20 years. However, the unregulated system fluctuated
much more each year than is feasible under today’s system of gates and canals. After
long periods without fluctuation, a more pronounced and/or more frequent extreme
drawdown is necessary to partially compensate for the lack of year-to-year variability in
the location of the low water line.

The frequency and timing of extreme drawdowns need to be negotiated among the
concerned agencies. The fisheries program of the FGFWFC currently recommends a
frequency of once every 7 to 10 years. Due to the degree of coordination and expense of
performing an extreme drawdown, once the process has been started, all attempts should
be made to complete the drawdown satisfactorily. Barring any unseasonable heavy rains,
the 46-foot/90-day duration guideline should be met to provide the desired benefits for
the funds expended.
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XII. DERA l D THREATENED AND ENDAN RED
A. Determination ¢ ect and !'l inding

By letter, dated December 3, 1993, the Corps’ Planning Division provided the Service
with a determination of effect in accordance with Section 7(a)(1) of the Endangered
Species Act (ESA). They determined that d\e proposed project is not likely to adversely
affect any Federally-listed threatened or enqhngered species. On Maich 28, 1994, the
Service concurred with this determination. |

Section VIL.E. of this report provides general biological information and the basis of our
models for the bald eagle, snail kite, wood ;tork, and Audubon’s crested caracara, which
in addition to being Federally-listed as endangered, are also evaluation species for this
report. On the basis of our familiarity with the species’ biology in the area and the
results of our species models, the Service predicts that the project will likely be beneficial
to the snail kite and wood stork, while it 1anot likely to have a significant effect on the
bald eagle or the cara. :

|
The Corps’ evaluation included the Eastem}rindigo snake (Drymarchon corais couperi),
which is listed as threatened. The indigo smake is likely to occur in higher elevations
unaffected by the ges in water regulation schedules. We concur with the Corps’
determination, and provide Conservation Recommendations to assist them to protect any
indigo snakes that may be found during earth work in widening the flood control canals.

The Corps also mentioned the whooping ¢ ane (Grus americana) in its determination.
The FGFWEFC and the Service are cooperating in an attempt to re-introduce the whooping

habitat west of the study area, near Lake Marian and Lake Jackson. | Although the
whooping crane is listed as endangered in the remainder of its range/in the United States,
this flock is considered an experimental population, and is not currently covered under
Section 7 of the Endangered Species Act. 'However, we encourage the agencies to
consider effects on this population in project planning. The whooping crane has a greater
affinity for wetlands than the sandhill crane (Nesbitt, pers. comm.), and we expect that
establishment of a breeding population in entral Florida will be enhanced by the greater
water fluctuation expanded littoral zone as a result of the Kissimmee Headwater
Lakes Revitalization Project. |

The Service has recommended that each of the principal nesting ares and drought refugia
be managed to benefit reproduction of the|species during most years, while recognizing

|
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that droughts and management of other fish and wildlife species will require periodic
deviations from what is considered an ideal management plan for snail kite reproduction.
Coordination of management actions throughout the species’ range would be required to
ensure that the majority of the essential kite habitats were managed for kite nesting in any
given year. For example, an extreme drawdown of a waterbody for water supply,
construction activity, aquatic weed control or fishery habitat management could be
permitted if other essential habitats in the species’ range were managed for kites in that
same year. Ongoing telemetry studies indicate that kites will migrate long distances
within their overall range to find favorable conditions and that they exhibit a high level of
resilience to environmental conditions (Bennetts et al., 1994 and Bennetts, pers. comm.).
However, if a number of activities adverse to the kite coincide during a prolonged
drought, the impact could overwhelm the species’ inherent capacity to respond with
opportunistic behavior.

The responsible agencies must insure that potentially conflicting goals (such as habitat
enhancement for fisheries and water management for snail kite nesting) are reconciled.
This may be more a matter of timing and coordination than an inherent conflict. The
long-term management of the lakes should include extreme drawdowns which could be
beneficial for all species, including the snail kite. However the frequency of these events
and the compatibility of lake management with kite nesting in the intervening years can
be worked out through cooperation. Bennetts et al. (1994) stated the following with
regard to the Everglades, but it could apply throughout the range of the snail kite:

Undoubtedly, compromise solutions will need to be identified in order to
accommodate increasing demands for water, habitat for snail kites, and flow
systems that will maintain the unique Everglades environment. Almost any
proposed solution to the problems of the Everglades and the kite will meet with
opposition from individuals or groups with differing objectives or viewpoints.

2. Eastern indigo snake

The indigo snake (Drymarchon corais couperi) is a large black to glossy blue-black
snake. Indigo snakes prefer sandy upland habitats, but can be found in many kinds of
habitats, including canal banks and spoil mounds. In much of Florida it uses gopher
tortoise burrows for shelter. In addition to habitat destruction, illegal collection of indigo
snakes for the pet trade is a significant threat.

All construction personnel involved in this project should be informed of the possible
presence of the indigo snake in the area, its recognition, and the possible civil and
criminal penalties resulting from the unauthorized take (harming, harassing, killing,
collection) of a listed species. The Service can furnish, under separate correspondence,
an outline for an education/protection program for the indigo snake.
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The Service concurs with the Corps’ deteniination that the project ig not likely to

Audubon’s crested caracara,

bald eagle, wood stork, and Eastern

|
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XIv. CONCLUSIONS AND RECOMMENDATIONS

Restoration of the Kissimmee River and the associated proposal to improve water
regulation in the Kissimmee Chain of Lakes are environmental restoration projects on an
unprecedented scale; they serve as nationally significant cornerstones in efforts to restore
ecosystems.

The Service recommends the following:

1. Lands up to 54 feet in elevation located behind the three levees at Lakes
Hatchineha, Kissimmee, and Cypress should be added to the ongoing fee title
acquisition of lands around the lakes. The levees should then be breached to
hydrologically connect existing wetlands with the lakes and allow additional
restoration of wetlands. These actions will realize the full potential of habitat
restoration available in the upper basin and provide additional areas to buffer
flood risks during storm events. Among the evaluation species, the Florida
duck, great egret, snowy egret, and wood stork are likely to benefit from the
additional wetlands that would be restored by breaching the levees. A variety
of other wetland-dependent wildlife would also most likely benefit from this
action. Direct hydrological connection of the wetlands with the lakes would
increase the flow of nutrients and promote movement of aquatic animals; the
wetlands behind the levees are now generally isolated from the lakes.
Acquisition of the area behind the levees would also ensure that existing
wetlands behind the levees are not pumped dry by more intensive agricultural
practices on private lands.

2. Periodic extreme drawdowns should be superimposed on the normal
regulation schedule and should be referenced in the operational notes for the
schedule. This action is an essential habitat management tool for the entire lake
ecosystem, particularly with respect to the sport fishery. Field research has
demonstrated substantial increases in the yield of the sport fishery for several
years after an extreme drawdown. The periodic reduction in density of
vegetation in the littoral zone is also beneficial to the ecosystem as a whole.
The frequency and timing of these drawdowns should be fully coordinated to
minimize adverse effects on nesting of snail kites.

3. Spoil material excavated during widening of C-36 and C-37 should be
confined to the existing spoil banks within the right-of-way. If filling of
wetlands beyond the toe of the existing spoil mounds is unavoidable, the Corps
should develop, during detailed project design, a plan to compensate for losses
of wetlands. The Corps should investigate redirecting flow to the remnant river
run adjacent to C-37. After widening the canals, the banks should be replanted

68



\

with cypress trees, and a littoral shelf sfould constructed and plﬂhted with
desirable aquatic plants such as bulrush

|
|
4. The Corps should develop an aquatic plant management plan, including

funding projections, to address control f Hydrilla, floating plants, and tussocks

recommends that the d'orps evaluate the feasibility and benefits
of adding a water control structure/lock at the northern end of C-36 to enable
separate water regulation of Lake Cypress at levels closer to thef historic
condition. Cypress appears to be more adversely affected by water levels
low historic condmons as exhiblted by reduction of the ittoral fnnge

ional
7. The Service continues to support Jﬂe proposed Level II Baclgnlling Plan for
the Kissimmee River restoration, a reﬂtoratlon project adjacent to, and

hydrologically connected with, the Kissimmee Headwater Lakes Revitalization
Project. :
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June 6, 1994

Mr. David L. Ferrell

Field Supervisor

U.S. Fish and Wildlife Service
P.O. Box 2676

Vero Beach, FL 32961-2676

Re: Kissimmee Headwater Lakes
Revitalization Project, Draft Fish
and Wildlife Coordination Act
Report:

Dear Mr. Ferrell:

The Division o% Fisheries, Division of Wildlife, and Office of
Environmental Services of the Florida Game and Fresh Water Fish Commission
have reviewed the referenced document, and offer the following comments.

The Kissimmee Headwater Lakes Revitalization Project is an important
component of the Kissimmee River restoration, which we believe is the premier
natural resource oriented public works project in the history of Florida. For
the restoration to work, river flow from the headwater lakes must be
reestablished in a regime similar to the historic condition. This will
require new lake regulation schedules, the centerpiece of the revitalization
project, and for these to maximize potential natural resource benefits within
the Kissimmee basin, the historic condition should also be the goal.

We concur with the six conclusions and recommendations, as stated on pp.
68 and 69 of the-Draft Coordination Act Report. 'However, we believe that the
fish and wildlife habitat benefits of this project could be greatly enhanced
if the water level schedule for lakes Cypress, Hatchineha, and Kissimmee
provided high water levels closer to the historic condition. The modest
wetland habitat benefits of the Corps of Engineers’ proposed schedule
(400C150RR) could be dramatically improved with longer durations of water
level between the 52.5- and 54-foot contours. Table 3 of your report
illustrates the: the proposed schedule closely approximates historic low water
stages, but provides only 36% of the historic high water levels. Your
specific recommendation for the Interagency Peview Team to "revisit" this
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Mr. David L. Ferrell
June 6, 1994

Page 3

Division of Wildlife,

offering specific language changes for sections of the

report dealing with ring-necked ducks and mottled ducks.

BJH/BSB/tgw

ENV 2-6

kissimmee.bsb
Attachments
cc: Col. Terrence C. Salt, USACOE

Mr.
Mr.
Mr.
Ms.
Mr.

Dennis Holcomb, GFC
Ed Moyer, GFC
Dennis Hammond, GFC
Diane Eggeman, GFC
Paul Gray, GFC

Sincerely,

/P<5‘4xﬁw$£“<

Bradley J. H
Office of En}

/ .M’\,
ah, Dlrector
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MRS. GILBERT W. HUMPHREY JOE MARLIN HILLIARD J. BEN ROWE JULIE K. MORRIS QUINTON L. HEDGEPETH, DDS
Miccosukee . Clewiston Gainesville Sarasola- Miami

ALLAN L. EGBERT, Ph.D., Executive Director WATERFOWL MANAGEMENT SECTION
3991 SE 27th Court

Okeechobee, FL 34974

(813) 763-74¢€9

Suncom 721-5039

MEMORANDUM May 24, 1994

TO: Duke Hammond
SWIM Coordinator

FROM: Paul N. Gray, Ph.D. -
Bio. Sci. III ) atﬂ~§1
SUBJECT: Comments on USFWS Kissimmee Headwater Lakes Revitalization Project

Thank you for sending parts of the Kissimmee Project report to me. I
applaud the USFWS for working on plans of this sort--they will help. BHere are

’ suggestions/comments:
\ ,

-He misspelled my name--Gray.

~The Fish and Wildlife Concerns (p. 8) has a good discussion about the

pejorative effects of stabilized water levels in the lakes. The one
point I would emphasize more is that high water levels impede
decomposition--which helps create the excess muck--and serves to bind up
nutrients. In continuously flooded sites, the vegetation gets thick
(forms batteries or tussocks) and chokes that area out~--but actually has
low primary productivity, which makes the system less productive
overall. During drawdowns, decomposition frees the nutrients, which
allows increased productivity (such as improved fish growth).

-The Florida subspecies of mottled duck (p. 33) is denoted Anas fulvigula
fulvigula, if he wants to include that.

-1 would rewrite the first sentence of the second paragraph of the mottled
duck account (p. 33) to say, "Florida‘'s mottled cduck nests primarily
between mid-March and mid-May, but will attempt renesting through July."”

-] would add that mottled ducks can nest as much as a mile from water, which
helps reduce the chance that nesting habitat is limiting.

é -Change to, "Paul Gray concurs that suitable nesting habitat probably is
b abundant in the study area." (changes in bold)

|
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wWaterfowl Management Section
North Florida Field Station
8932 Apalachee Parkway
Tallahassee, Florida 32311
(904) 488-5878

May 25, 1994

MEMORANDUM

TO: Brian Barnett, Biological Administrator
Office of Environmental Services

FROM: Diane Roth Eggeman, Waterfowl Biologist
Division of Wildlife

SUBJECT: Comment on Draft Report on Kissimmee Lakes Revitalization Project

Duke Hammond provided me with pages from the draft Fish and Wildlife
Coordination Act Report for the Kissimmee Headwater Lakes Revitalization
Project and asked that I review them and provide comments to you. My comments
concern the section on ring-necked ducks on pages 35-36. I am listed as one
of the "experts consulted". I did not, to my knowledge, provide any written
input for this report, but I vaguely remember discussing this issue over the
telephone in the distant past. I am not comfortable with the section as it is
written. The first paragraph is a fairly accurate description of the ring-
necked duck and its habitat. However, the application of that information to
the model appears to be based almost solely on water depth. As I indicated
below, the distribution of ring-necked ducks in the upper Kissimmee Lakes and
elsewhere in central and southern Florida in recent years has been most
strongly influenced by the presence and abundance of "topped-out" hydrilla
(hydrilla growing up to the water surface). In the absence of hydrilla, ring-
necked duck habitat is characterized by deep-marsh type of vegetation,
typically white water lily (Nvmphaea odorata) and watershield (Brasenia
schreberi). Although these communitites and their value to ring-necks are
more directly determined by water depth, I would not expect the extent of
these communities to be dramatically influenced by the types of water
regulation changes being considered. The most important point is this: 1
would not expect use of the upper Kissimmee lakes by ring-necks to change
appreciably as a direct result of changes in the water regulation schedule. I
definitely do not want my name associated with the model for ring-necked ducks
as it currently described on page 36 because the model is based solely on
water depth, which is relatively unimportant given the current availability of
hydrilla as habitat in the region. I suggest the following re-write of the
first paragraph of this section:

"The ring-necked duck (Avthva collarijs) is the most abundant species of
wintering waterfowl in both the upper and lower Kissimmee basins and is an
important game species. During fall migration, ring-necked ducks begin
arriving in central Florida in October and remain in the Kissimmee lakes
region into March. This species does not breed in Florida. Ring-necks are
classified as diving ducks and typically feed in waters less than 6 feet deep
(Bellrose 1980). Traditionally in Florida, ring-necks use deep-marsh habitats
characterized by floating-leaved and aquatic-bed type of wetland vegetation.
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Marjory Stoneman Douglas Building

3900 Commonwealth Boulevard Vivsinia 15 W etherell

Laswion Chiles
Governor Fallahassee. Florida 32399-3000 Seeretan

May 10, 1994

Robert T. Pace, Senior Biologist
Joseph D. Carroll, Senior Biologist
U.S. Fish & Wildlife Service

P.0O. Box 2676

Vero Beach, FL 32961-2676

Dear Gentleman:

I was provided a copy of your draft report entitled
"Kissimmee Headwater Lakes Revitalization Project, Fish and
Wildlife Coordination Act Report" for review. The following are
comments as they relate to aquatic plant management in the upper
Kissimmee Chain of Lakes.

The Department of Environmental Protection recognizes the
! significance of the Kissimmee River restoration project, and
i supports this effort. However, we have concerns regarding the
effect the Revitalization Project may have on aquatic plant
management in the upper basin lakes. Hydrilla is extremely
difficult to manage in flowing water conditions. Because the
Project greatly restricts periods of zero discharge, costs to
manage the invasive hydrilla could escalate far above recent
annual expenditures which have averaged one million dollars.

Hydrilla is expanding in the upper Kissimmee Chain of Lakes,
and has the potential to adversely affect implementation of the
Revitalization Project. A concerted interagency effort is now
underway to develop a hvdrilla management plan for the South
Florida Water Management District. District staff has assured us
that this management plan will b2 incorporated into the draft
plan, and f nal pian, of the Revitalization Project. We,
therefore, request that tne USFWS Coordination Act Report also
acknowledge the importance of hydrilla management in the upper
basin lakes.

Please contact me at %04-488-5631 if you have any questions
or comments pertaining to thiu issue

/W‘ Lkl -

\ Judy Ludlow, Biologi-i
] ' ‘Bureau of Aguatic 2.aint Management

ot on ooy ded eagees
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s of Lake Kissimmee State Park; this action will
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own events associated

with the project will assist in the eradication of exotic plants such a§ Seshania vesicaria, and
the control of pest plants, such as Ludwig(ia spp. In addition, numerous vertebrate species

will benefit as a result of the restoration

If you have any questions regarding lle comments, please conti

AMB/amb

cc:  Mark Glisson, Natural and Culturdd Resources
Ro i Mulholland, District 3 Administration
Tony Morrell, Lake Wales Ridge GEOpark

Judy Ludl%
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|
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Alice M. Bard, District Biologist

District 3 Administration
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