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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 ecosystem 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 neceS8aIY 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.
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An arr~y of ~ternative plans h ve been formulated and evaluated in
coordination with ou~tstudYpartners, the outh Florida Water M. agement District.
The plans havfe und,.-gone extensive coor . ation with represen atives of the U. S.
Fish and Wilcllife Seryice and the Florida .arne and Freshwater ish Commission in
the determinriOn ofrneasures which will ,satisfy the project obj ctives.

The re ommehded plan consists, of both structural d non-structural
modifications 0 the efsting project works iwithin the Upper Kiss ee River Basin.
Non-structur comp~entsconsist ofthe ~~~cationpfthe exist· g Lake Kissimmee
regulation sch dule iQ order to restore th~~immeeRiver and expand the Upper
Kissimmee B . lak;.littoral zones. Acq~... ition ofapproximately 0,800 acres ofland
bordering the ecte lakes, Lake HatchiJl.eha, Lake Kissimmee'LLake Cypress, and
Lake Tiger is equire to provide thenec~ storage requiremrnts for Kissimmee
River restorat on and'~xpansion of the Up~rBasin wetlands. S ctural flood control
measures wer neces$ary to maintain the ,xisting level of flood otection. Because
of the incre d tail;ter flood stages at ~65 resulting from the odified regulation
schedule, the ood co trol canals connecting Lake Kissimmee to L e Hatchineha (C
37), and Lake atchi eha to Lake Cypre~, (C-36) will have to be enlarged to flatten
the flood pr me tljlrough the upper [lakes and prevent ;xcessive flooding.
Modifications .0 the e.~xisting Lake KisSim~.. ee water control stru ture is required to
reduce higher flood ~tages in Lake Kissimmee and to provid higher discharge

capacity. I 'I I I •

The re~mme ed plan is expected p at least aehieve and robably e~ceed the
environment benefi. assigned to the .. ee River Restor tion Project which
were docu.men ed in ouse Document 10 86, March: 17, 1992. the Upper Basin,
the modified e ee regulation edule will provide bo greater, and more
natural fiuct tions f water levels in th, lakes expmding the xisting peripheral
marsh habita s. e USFWS has prec(ticted that the impl mentation of the
recommended ake r ation schedule woUjld increase the amount 'oflittoral wetlands
by 7,236 acr sines Kissimmee, 'atchineh~ Cypress, ,and Tiger. The
recommended;Plan ill provide adequ~.,...e operational flexib· ty to incorporate
management s rategi s that will allow the project to meet or ex d the varying and
unforseen nee s of th~ Kissimmee River Upper and Lower Basin

The estimated 'I total cost of the reJ.·.ommended plan is $7 ,356,300; average
annual costs ~e esti~ated to be $6,170,8~ (January 1996 price vels).

Considetation ~Ias been given to alls~.·ficant aspects of the ecommended plan
in the overall public·. terest, including e .. eering feasibility, e nomic, social, and
environmentalletfects The recommended. Ian descril»ed in this . port provides the
best solution tr the ~ater resources nee~1 within tbe Kissimme, River Upper and
Lower Basins ~t this.i time. The two co~truction components, IUpper and Lower
Basin, were fOItnulateU as dependent featurtes of the Kissimmee aer Project. If, for ~
any reason, t1 Low~.. )r Basin project shO'.. ll(d not be constructe , the Headwaters 1lIIIII'
Revitalization roject lwill not be initiated ~ a stand alone proje .

. I· I
I •
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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 fued 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.

1-1
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I

This BEtction c1bscribes the study's duthority, partners, p~ose, and
scope, dis s cdmpliance with the N~tiona1Environmental Policy Act, and

rovides a rief o~erview of the Upper ~in of the Kissimm River.
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I I

major cons~raintor project design and U1nplementa'ion was th requirement to
maintain the samfllevel of flood protf»:tion as provided by e current flood
control prqJect. Another design constraint was to maintain e . ting navigation
conditions. I I

I i

The sGope of ~he analyses and stwJies summarized in t . report were of
the level r~uired1 to:

I I I
(1) dbsign the physical features I' of the project, b on established

environmelntal, flqod control and naviption criteria, and deve p the most cost
effective aPd fun~ional combination Of these features from· the alternative
plans stud!ed; I I

I

(2) qoordiDiite the project design with other involv: governmental
agencies ahd locaJl interests;

i I
(3) ~dert$ke, where necessaty, the updating or modification of

environm~ntaldoPw:Qentation and ec~omic and social impa evaluations;

(4) p~ovide the basis for a firm, current estimate of proj t cost;
I

(5) .rovide: the basis for any required non-Federal ooperation and
acquisitioq of e~ements and lands, and for negotiatio of relocation
agreemenls; !

I I I 1_

(6) establish pperating and maintenance requirements anp determine that
the projecf will "eet such requirements; II

(7) f~cilitatei the orderly scheduli»g and programming o~ funds for design
and const~ctionlof the project. I

Consi~tent With the above-cited authorities, the Corps d the State of
Florida, With the USFWS as a cooperating agency, have st died alternative
modificatipns to the regulation scheduile and water control s ctures of lakes
in the U~per lGIssimmee River Basin. The study has b n conducted in
accordanc~ with Icurrent Federal wider resources plannin I procedures and
guideline~, with Iassistance and suppc>rt from numerous S ate and Federal
agencies Ilnd other interests.

I
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1.4 STUDY AREA

The Kissimmee River Basin, as shown in Figure 1, is the largest watershed
providingsurface 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 (758 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 I-I). The
Kissimmee Chain of Lakes consists of Lakes Tohopekaliga, East Tohopekaliga,
Hart, Mary Jane, Myrtle, Preston, Alligator, and Gentry in the upper region.
The lower portion ofthe 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 NAnONAL 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

1-7
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significan y affe the human en3'nment. The Feder
implemen ingth procedural provisio •of NEPA were publis
on Enviro ent Quality (CEQ) in t e Code of Federal Be
40 CFR P 15 1508 (43 Federal Re~ter55978-56007, No

regulations for
d by the Council
ations (CFR) as
mber 29, 1978).
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This eport documents the Co~' study ()f measure for optimizing
environm nta1£ancements in the Upper Kissimm~ Basin while
reestab' ing uate flow to achieVe restoration of the wer Kissimmee
Basin. It mplo two concepts estabJiisbed in the Council 0 Environmental
Quality's regul~tions implementing I National Environme tal Policy Act
procedure = (1) 4tegration and (2) tieling.

Intejation~1 based on the CEQ provision that "an environmental
documenil in co liance with NEPA -'ay be combined with yother agency
documenJto re., ce duplication and i",paperwork" (40 CFR 1506.4). Corps'
regulatio pe 't an EIS ("enviro~enta1 document") to either a self-
standing ocum nt combined with ~d bound within a asibility report
("agency e 'ti, or an integrationi.fNEPA-required' .ons in the text
of the re ort. view of the envilOnmental nature of t'8 study, and to
consolidat do ' entation into one ~nsistent 1Ieport, the rps elected to
integrate . ns that could have aPpeared as an EIS with Ithe Section 1135
Report. Sectio in this integrat~d report that inclu CEQ-required
discussio are ;:,ked with an astetis",','k in the Table of intents to assist
readers' ident' . such material. :

,

I I

Tie . g was ~tablished by CEQ ~ provide "coverage of neral matters in
broader e vironn1-ental impact stateme".ts (such as nationalrogram or policy
statement ~ with I subsequent narro~ statements or en-vim mental analyses
(such as giona~or basin-wide pro",m statements or ulti ' tely site-specific
statement ~.... 'ering is appropriat~ when tM sequence {statements or
analyses i'..·fro . an environmental irtlp"act stateme'nt on a sp cific action at an
early stag (SUCh~. need and site seleci,.ii(On) to a sUJ'.,']Jlement (l hich is preferred)
or a subs quent s tement or analysis cltt a later stage....Tieri in such cases is
appropria e whe it helps the lead ag~ to focus on the iss s which are ripe
for decis' n and E:exclude from considfration issues already ecided or not yet
ripe" (40 CFR t 08.28 and 1502.20)'1, Tiering was applie to the study of
Federal ctions· or the environmental restoration of the " immee River
(Lower B '). e integrated repolt-EIS on restoration f the Kissimmee
River w the e~lY stage statement, :~d this integrated reprrt-EIS on Upper
Basin res oration. is the supplement. : I

t-s

.'
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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 ll, 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 recommendations relative to the construction ofthe
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 nojustification 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 BackfI1ling Plan was the best

1-9



approabh to r~tore the integrity 0t the Kissimmee River cosystem. The
reportI~ co eluded that some al eration of the Upper akes regulation
sched e mus be implemented fori restoration of the .. ee River to
be suc ssful. I 1

• "Feasi Uity Report and En"Jronmental Impact Statement •
En nme RestoratioD ofithe Kissimmee mv ,FL, 1992- •
The ngre onal authority for ~e Corps' second feasib' 'ty study of the

~
. ee ver directed that th, study be based on' plementing the

S 's La I II Backfilling P~. With the tiering con. ept established
by CE ,this iprogrammatic do~ent addreS$ed restors' ion of both the
uSijprBasin, through the "Headwaters Revitalization oject," and the
Lower Basl~n,through the South IFlorida Water Man .ment District's
(S ). vel II BackfiJJing P~." The study focuse on the Lower
Basin5ern. ives and presented t.ecommendations read for decision in
1992. Four~wer Basin restoratUl.n alternatives previo y developed by
the S . ere evaluated by th~ Corps. The Level II ackfi1Jjng Plan
reco=end by SFWMD was lselected for further evaluation and
develo ment~ A modified Level II I,Backfilling Plan was commended for
restor tion 0 I the ecological integriw of the Lower .. ee River Basin.
The~comm nded plan called for. more natural physi I environment in
the 10 er¥.. ee River by bacldiJ.ling 29 miles of C- and excavating
11.6 . es of w river chBDnel.~...,.. . wwcould restore abou 50 square miles
of riv floo. lain ecosystem. I

1.7 EXIS ING P~OJECT AUTHORI~TIONS
I

Kis - ee 'ver, Florida, Na~gationProject • I 1902, Congress
authorizethe Co s to construct a na~gation project on the ee River.
The proje t cons sted of a channel ~ith a required depth f three feet at
normal st as an a width of 30 feet. 1 It extended about 10 miles from the
town of iSimm down the Kissimm~..' e River to Fort B . er, and includes
a side ch nel al ng the Istokpoka Canal to Lake Istokpoka.

I .

Kiss- ee 'ver Basin, ceni' and Southern Flo da Project for
Flood Co trol d Other Purpos • The Kissimmee I in Project is a
segment 0 the a thorized C&SF projct for flood control an I other purposes.
The Kiss' ee 'ver Basin flood contJtol works were authori ed by the Rivers
and Harb rs Act of 1954, (Public L~, 780, 83rd Congress) as presented in
House Do eni I o. 643, Eightieth ~gress. Figure 1 de . the components
of the aut orize project. The Kissimmee River and Lake stokpoga Basins
portion of the pr dect have several p~oses, as specified bel w:

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

b. Water SUlmly - Provision afwater 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-I 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 55 square-mile Lake KiMjmmee. 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 providedbelow.

TABLE 2-1
mSTORIC LAKE STAGES AND SURFACE AREAS

NORMAL SURFACE
LAKE STAGE AREA

(FT) (SQ MILES)

CYPRESS 52.8 10.5

HATCHINEHA 51.8 18.8

KISSIMMEE 50.8 55.5

TIGER 51.0 4.8

ROSALIE 53.5 9.1

* Norma! stage - stage equaled or exceeded 50 percent of time
based on 1942-1954 record (mean sea level)

2-1



I
J

The he dwate lakes are thought ~ have once been the eper portions
of a vast m co lex. During the wetlisummer months and riods of heavy
rainfall, nat al dr age occurred by tble overtopping of the u per lakes and
the overlIo of w r across the wide ~allow marshes into t e lower lakes
(Parker et , 195). Historically, dralPage and land reclam tion programs

which were initi8i.. as early as 1860~... (d a pronoun.ced effect on land use in
the headw rs lowering water Ie_Is and water tables. Most of the
broadleaf arsh d wet prairie conimunities that once ominated the
floodplain h ve be drained for grazingl:and agriculture purpo • s, leaving the
headwater I es oq:upying only the deepest depressions of a 0 ce vast marsh
complex.

conditions, the 1 ie stages in the ee Basin
y about 2 to 10 feet The historic outlet . pacities were
s functioned as nat al detention reservo' which stored
ater during the wet eason. Discharges typ cally increased

ason ak in October or Nvember and declined tough the dry
It'1i1'l",lp'e 2-1 . '

Histori y, h drological connectio' between the lakes ere cyclical in
response to peri of high and low . an. Stages in Lake immee, the
primary so ce of ' e Kissimmee River,!historically ranged up 056 ft NGVD
and down t aroun 45 feet, (Figures 2..1 and 2-3). During wet,periods, water
levels in th lakes· rose and overflowe creating broad, m connections
between th lak . During dry peri ,little to no surfa hydrological
connections existe between lakes. Th~ low'periods provided . e for drying
and oxidati n of b tom sediments, and I during high periods, and wildlife
used the flo~ded v i getation for spa~ and fof8ljng.

i I

Flows ougbl the Upper Ki~e Basin originated in the vicinity of
Alligator L e and powed northward tJu/ough the East Chain 0 Lakes to Lake
Hart, then owed s uthward to Lakes ElrBt Tohopekaliga, Toho kaliga (Toho),
Cypress, H tchine a, and Kissimmee .. the Kissimmee Rive. The natural
meanderin conne ions between the laldes were dredged durin the late 1800's
to. early 19 O's fo the purposes of .age and navigation The historic
entrance in 0 Lake Cypress, as well as Ij.ake Kissiznmee, was a ually towards
the east of he pre nt canal locations. I

2-~
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Lake Kissimmee Preproject stages from 1930 TO 1960
Values plotted are first and fifteenth monthly stages
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Lak1ieho~e'ga was connected:o Lake Cypress by the outhport Canal
(C-35). e ress, the collector I,' e for inflow from th east and west
chains of I es, . rmally discharges Lake Kissimmee by ay of Cypress
Hatchineh CanalI(C-36), Lake Hatch~eha, and Hatchineha-" ee Canal
(C-37). Ho ever, uring flood periods ccjt.. nsiderable overflow~m Cypress Lake
reached L e immee directly by, overland flow thro h marsh areas
between t e two es. A drainage ~al, known locally as e Short Canal,
was const cted . g the 1930's and".140'S within these =1 areas but was
never com leted 0 connect Lake Cypr~8S to Lake Kissimme •

I

Sever impo ant lakes in the 'Upper Kissimmee Rive Basin are not
included Jthe m' chain of lakes, but are tributaries. Lake I arion Creek is
the main ribut . feeding water to ~e Hatchineha, alon with flow from
Lake Cypr SS.8S Marion and Pier~ are both tributary to ake Hatchineha
from the est. e Marion has an c*Itlet on its north side by way of Lake
Marion Cr ek, w ch flows southeasterlY about 8 miles to the orthwest comer
of Lake H tchine a. Reedy Creek, wij.ich dischlmges into L s Cypress and
Hatchineh is th largest tributary, wtth a drainage area of 7 square miles.
Standing ater r mained on low-l~ lands and the marsh areas of Reedy
Creek B mos of the year at dept. of as much as 3 to 4 eet. Flow from
Lake Pier e ente~ the southwest sid~., of Lake Hatchineha b way of Catfish
Creek whi h flow about 7 miles east ~d northeast from L Pierce. In the
area west}f Lak Kissimmee, Lakes Weohyakap1lla, Rosalie, 'd Tiger fonn a
secondary chain f lakes which discbfrge generally north d east to Lake
Kissimme. Lakl s Marian (not to ~ confused with Marl n) and Jackson
discharge to th east side of Lake Ki~immee through Jac n Canal. Lake
Marian is conne d to Lake Jack80l~ by a channel less thr 2 miles long;
however, uringt es ofhigh water, overflow from lake Marl bypasses south
of Lake J ckson d flows directly to Lake Kissimmee.

From ake $simmee, the histo~Kissimmee River nat ' ally meandered
approxim ely 10 miles within a one Ito two mile wide flood lain. The flood
plain was bout 5 miles in length and gradually sloped from elevation of51
feet at L e Ki' ee to an elevation of 15 feet at Lake Ok echobee. Under
historic co ditio , river flows generally exceeded 250 cubic fe t per second (cfs)
95 percen of the time, while overb~ flooding occurred whe flows exceeded
1,400 cfs' the per reaches to 2,000 cfs in the lower re es. The river
moved ve slowl, with normal river v~locitiesaveraging less han two feet per
second. '
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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 GulfofMexico 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.

2-7
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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. W'lldlife,
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 ofthe
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
waterfowlpopulation, includingring-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 ofdays 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 ofexisting
wetlands, we determined the amount of historic wetlands that should have
existed within the study area. The minjmum 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

2-9
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NGVD. d (} 1 the area between.levation 52.0 and 54. , approximately
39,000 ad tional~cres of wetlands exijsted between 1929 an 1960 compared
to the p sent. 'rBased on the histotical stage versus per nt exceedance
relations . (Fi:5. 2-5) for the histo"cal period of record, e lower limit of
wetlands as app oximately elevation J.8.0 feet. The amount f wetlands that
existed pri r to t ' flood control project was estimated to be 5 ,000 acres. This
was est' ted by adding the amount pf land between the .0 and 52.0 foot
elevations, 16,000 acres, to the area be.lWeen 54.5 feet and 52. or 39,000 acres.

E
'

Thro hout. e early 1900's,~were dredged to dr' marsh areas for
agricu1tur and velopment. Impa~ of channelization 0 these wetlands
have had wide-r . ecological co~quences, including oss of fish and
wildlife h itat. channelization between lake. redirected flows, the large
marsh are found: along the lake shorel was replaced by a n w littoral zone.
Water lev Is wer constricted within ~, reduced range of fluct tioD. As plant
habitats c anged, so did the species tJ;lat inhabited them. e environment,
respon' to al red conditions, bemm to change. Nati'¥ vegetation was
replaced b speci that were suited tp the drier ,conditions, using fish and
wildlife to ove t more suitable surr~undings. Water quali deteriorated as
a result1Stable"". water levels along Wi.'.... 'th high nutrient' 'ws from urban
runoff an sew treatment plants. i

! :
I i

: I

2.3.2 Rei tlonSh~ to Lower KlSSlm~.River
Ii

Histo .c se~al flows out of L~e Kissimmee lead to uctuating water
levels wit . b~ meandering river!.. channel, oxbows, natural river
floodplain wit . the Lower KissiIDam Basin. This enhanc and maintained
habitat di ersity,linc1uding diverse pI,' t communities within the river valley.
Within th histo'c floodplain, wil . ,waterfowl, fish, an other biological
componen s wer once part of a rivet floodplain ecosystem The river and
floodplain ere n t discreet and inde .ndent ecosystems, and the ebb and flow

boundarie . In NjVember, ducks and ~obers,such as snipe d ibis, fed in the
sloughs, p tholes land wet prairies in~.land areas near the t e line. Many of
the same opulat'ons used the pothoJ+s, oxbows, backwaters and marshes of
the floodp ain in ebruary, and the riv~r and the deepest m es and cypress
swamps n ar tha:'river in May. In tb~'1950's, p~ POPula~tins of ducks and
wading b' ds cen red in and around ,Lake Okeechobee, sa the Kissimmee
area as h~ itat .' ere water and fee , g conditions were fav rable.

2~10

34

••



•

•

35

The historic floodplain of the Lower Basin contained approximately 44,000
acres ofwetlands (USFWS, 1991). Major plant communities found within these
wetlands included maidencane and beakrush wet prairies, broadleafmarsh, 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 ofrecord in the Kissimmee
Basin.

2-11
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TABLt 2-2
i

P:U=Fl d~for U = ;::e~i:Ver~

~. SEPT. OCT. OCT.

ITEM 1~~ 1947 1948 1953

Flooded Area(SCl mi) ~ 6 386 -- 408

Peak St1ge (ft)

Alliga: lor Lake aeo 66.0 66.2 66.8

Lake]~Jaa
,

e ... -- -- -
Lake ]~ 66'8 68.6 64.6 64.0

E. LaI~Toho I •••
61 8 60.8 61.5 62.0

Lake ' "ohopeb~ga 5$':8 58.5 57.6 58.6

Cypre!IS Lake 5G~4 57.4 56.8 57.2

Lake Jhtchine!Iw. ~1 56.8 56.0 56.8

Lake
. lit 7 56.7 55.7 56.7

Peak- .
cCs)

Lake ~imm~ outlet 6,~80 6,870 8,820 7,170

Kiss!~v near :..It Okeechobee 11, 1700 18,000 17,400 17,800

Estima led Actw~ Damages ($) ,.. 2,800,000 -- 2,285,000

i

Estima~Fre~ ency (yr). 20 7 15

TES: • Based on volume and dural ion of flooding.

I

i
i
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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 1088 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
Riuer 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
ofthe 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
planningand designing the comprehensive flood control and water management
system now in place in south Florida.

3-1



In 1~54, ~ngreSS specifiCa1l~uthorized the const1·ction of the
Kissimmeeiver .rtion ofthe C&SF 'dect, which was 8Ubse~~entIYplanned
and design betw en 1954 and 1960. e purpose of this pI was to relieve
flooding an a·.e flood damages in *he Kissimmee Basin. . was to be
accomp1ish~ p y by flood storage in the Upper Basin .8 and partially
by providing the C8 bility to rapidly re~ove flood waters from he basin when
necessary. l?han.n+lization of the river.I: was selected as the eans for flood
damage red~ction ,,"thin the lowerb~ primarily because of the plan's cost
etfectivene . Th, report to Congre~ clearly stated that omplete flood
protection ould n,t be provided, but ~at reasonable flood p tection would
result from such a plan. The plan of ~provement was desi . ed to provide
flood dam pre ntion for thirty perctnt of the standard pro ct flood (SPF>
(which equ tes to mewhere betweenla five to ~n year leV1 I of protection
depending n loea n). For storms grea+r than the 30 percent PF, the depth
and durati~offl . g in the Upper "in would be reduce by the project
features. e pi of improvement, as ~escribed in th.e 1956 neral Design
Memorand

t
'w1 designed to provide ~he following:

a. move,j runoff from a~.•..! storm equal to 30 ercent of the
standard p dect~d from the project.abetween Lake .. ee and Lake
Okeechobe . i :

b. $Ovide .Isufticient regulatiOD,.icapacity for each of flakeS in the
middle and upper~ee Basin to limit the ri8e in lake s during the
design sto (30 Percent S.P.F.) to 2 f.t or less.

i ' *c. Ptovide' cient regulation 4pacity for Lake Kiss· ee to prevent
maximum tages sulting from occur~nce of the standard pr dect flood from

would red ce the...:~age and duration 0 "all floods below the agnitude of the
standard ptoject ~od.

d Jrovider,lpacity in Kissimm~eRiver for the desi; discharge from
canal 41A (~ake I kpoga regulation o.let), developed in P II, Supplement
2 (referenc 3b). ! : ~

! !

e. rOvideiwater control for tb I project area by cont 1 structures to
maintain, . far~ practicable. the Iak1at desirable elevatio •approximating
the prese t me stages and water )evels in the canals f the optimum
elevations. I ; I

,
:

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 ofapproximately 48 miles of the river and floodplain (C-38) from
Lake Kissimmee to Lake Okeechobee 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 offlood storage capabilities and outlet discharge capacities. Lakes levels
are prevented from exceeding stages represented by a seasonal plan known as
a regulation schedule which represent the seasonal and monthly limits ofwater
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
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TABLl~ 3-1
Historic La~e Stages

I

I CYPRESS HATCiUNEHA

15 Perc:entile (ft msl.) 54.2 53.2 52.6

MediaJl (ft.IDI1JI 52.5 I 51.8 50.4

:entile (ftli.msl.)
I

85 Perc 50.8 49.1 47.7

I

/d.)
,

Maim~m (ft.m 57.2 , 56.8 56.6

Minim llm (ft.m~.) 48.0 47.3 44.2

Ditferepee (ft.) 9.2 9.5 12.4

I I

The data &blows that prior to ~tion.CJl>ress Lake~ was ab
foot higher t~ an Lake Hatchinehal'stage and two feet h' er than
immee stage. Despite the large ral>ge in extreme stage~e data &b

t 70 percent elf the time, under p' e-regulation conditio· , Cypress
chinehl stages fluctuated within a' four foot range while I e Kissim
tuated ~thin l' five foot range. ~

~r the rl," ee flood concrol project, the lakes e regulateUnd
ch of t'~ tluctuation that ocI:urred under natural nditiODS (Tvent IDl

. The nuctua~n of Lake Cypre~Hatchineha, and~ee was
hin a 'our f( ot range. Accor g to the original . neral De

orandum plaiD, Lakes Hatchine~ and Cypress were 0 be regul
ther '" tween il9 to 53 feet NGVD.iand independently offe Kiss'
a struc ture (e~64) between Lake. Hatchineha and Ki immee. L
immee was to be regulated betwe~ 48 to 52 feet NGVD.

I ;

pre
2-1)
wit
Mem
toge
by
Kiss

HoJeve~..1 a letter to the c,)ef of Engineers in 1 1, the District
Engineer ]eco ended eliminating 64 and regulating L es Kissimmee,
Cypress, ;:Hat.' hineha between 48. to 52.5 feet. It was etermined that
Lake Kiss' ee~uld be regulated IQ>proximately one half oot higher and
Lakes Cyp ess an Hatchineha could.be regulated one half oot lower than
proposed'. the eneral Design Mem~randum (Part II, Sup ement 5). The
flood stor e in Lakes Kissimmee, Hatchineha, and Cyp ess would not
appreciabl chan with this modifica~ion. This eliminated he need for the
control 8t ucture, 8-64, at the outl~el. of Lake Hatchineha. The Chief of
Engineers one . ed with the eliminat ...on of S-64 from the althorized project
as recom ended :y the Jacksonville istrict.

I ~ ~

one
Kiss
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fluc



41

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 minjmum of48.5 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
Tohopekallga 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 oflakes, 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 Goueming Board
on Regulatory Leuels 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.

3-5
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3.2.3 Ope atlon ~ Lake Kissimmee egulatlon Schedule •
I

Lak s ~ee, Hatchineha,. d Cypress are regul ted by a single
structure, -65 I ted at the outlet 0 Lake Kissimmee, at t e head of e-38.
The lakes are entIy regulated '. tween elevations 48. and 52.5 feet
according 0 the asonally varying SChiE·... ', we. The present re . ation schedule
for flood p otecti of the Kissimmee .. 'ver valley uses the st rage capacity in
Lakes . imm , Hatchineha, and .,' ress above elevati n 51.0 feet to
temporaril store floodwaters from th" upper lakes. The de' discharge of
11,000 cfs from ake Kissimmee is re~tricted to a firm cap 'ty of 3,000 cfs
until floo . g rec es along the lower rter; usually less than t, weeks. When
the river recede to a point where Ithe Kissinlmee Rive structures can
discharge their esign flow at de. stages, the disch ge from Lake
Kissimme is in eased to 11,000 cfs~ For floods less th about IO-year
recurrenc freq ency, the inflow hydrograph into L es Kissimmee,
Hatchineh and ress has already p. ed the peak and has opped to below
11,000 cfs before 8-65 is opened up the 11,000 cfs m . urn discharge.
Therefore, the ~ak stage in Lake , " ee would oc at the time
discharge t 8-65 ,is increased to 11,ooq cfs. Before e-38 was built, the outlet
capacity 0 Lake . immee was impa~edby backwater effect. from the reach
of Kiss' ee Hi er immediately doWinstream of the lake. The maximum
discharge ecorde from Lake KissimntF.e prior to the project as 8,800 cfs and •
occurred d . g t e 1948 flood at a~ stage of about 57.0 eet. Today, the
11,000 cfs outlet capacity is availablP any time there isa 2.5-foot head
differenti acro 8-65. During fl~, the full capacity ually becomes
available a g stage in Lake~ee at about 51 fe t.
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I
3.2.4 PhysIcal Fefur811

N~water 1:0.ntrol structures 1:..::~CAnals were co"tructed in the
Upper B . from ILake Hart to Lake .," ee as part of t.e flood control

~~~. I e lures snd cana1s BJIs shown in Figure 3-~ and desc:rihed

a. e 7 - 7 . 8-57 is lo.ted in C-30, conne' Lakes Myrtle
and Mary ane, ut 6200 feet dOmfstream from Lake M Ie. 8-57 is a
double-banreled rrugated metal pipel culvert, with dischar controlled by
stem operated ve icallift gates. Oper~tion of the gates is m ally controlled
or by telenletry in accordance with thel: seasonal operational ·teria.

i '
,

b. c 5 - . 8-58 is •.• ocated in C-32 which connects Lakes
Trout and oel, ut 3200 feet downs. am from Trout Lake. 8-58 is a double
barreled c rruga' metal pipe culv •• , with discharge con rolled by stem

telemetry' acco· ce with the seasdnal operational criteri

c. ru t . 8-59 J located in C31 bet een East Lake
Tohope ga and ake Tohopekaliga a~ the outlet of East L Tohopekaliga.
8-59 is a einfo ed concrete, gated iillway with discharge Icontrolled by a

vertical~ gate. eration of the gat ., is manually controlled or by telemetry
in accord,ce wit seasonal operation criteria.

d. 8t c ure' 8-60 . 8-60 is locaied in C33 between L es Alligator and
Gentry ab ut 1,50 feet upstream froml,8tate Road and 3,700 et downstream
from Alli tor L e. 8-60 is a re~orced concrete, gate' spillway with
discharge ntroDpd by a stem opera....d, vertical lift gate. eration of the
gate is m uallyl controlled or by t~lemetry in accordan1 with seasonal
operation crite~a. '

, I

e. ctur 1 61 - 1 . 8-61 is Iodated in C-35 at the SOU~h shore (outlet)
of Lake hope .gao 8-61 is a reiPforced concrete, gateld spillway with
discharge ontro ed by a vertical liftl gate, and a reinforc~d concrete lock
structure 'th t 0 pairs of sector ga~es. Operation of the Ispillway gate is
manually ontro~d in accordance witl seasonal operational ~riteria.

f. 8 ctur: 2 8-62. 8-62 is lo~ated in C-29 at the ouJlet of Lake Hart
which disc arges !into Lake Ajay. 8-621' is a reinforced concret~, gated spillway
with discl~arge c9ntrolled by a vertiqaI lift gate. Operatio~ of the gate is
manually jntrolllld in accordance witli the sessonsI operatir criteria.

! H
I

I ,



•

45

g. Structure 63 (S-63). S-63 is located in CM 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 6M <S-63A). S-63A is located in CM, 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). 8-65 is located at the outlet of Lake Kissimmee at
the head of C-38. 8-65 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 (C38) was designed between 1954 and 1960 and constructed
between 1962 and 1971. There are six water control structures, 8-65, 8-65A,
S-65B, S-65C, 8-65D, and S-65E, each with tieback levees, that divide the river
into five pools. 8-65 is the outlet structure from Lake Kissimmee and uses the
S.R. 60 road embankment 88 a tieback levee. Pool A is between 8-65 and
S-65A; Pool B is between S-65A and S-65B; Pool C is between 8-65B and 8-65C;
Pool D is between S-65C and S-65D, and Pool E is between 8-65D 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 8PF.
The 30 percent 8PF 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.

4-1
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4.2 HYDR LOGY [ __

The pper Itissimmee Basin enlmpasses approximate y 1,600 square
miles in 0 eola, ~blk, Orange Countie1and includes 26 lakes, 18 of which are
controlled~ stru¢tures and canals o~rated by the S " in accordance
with regula ions J>Il!escribed by the Secr«tarY of the Army. The "stem of water
control wor nOW;in place in the KissUpmee Basin conforms ,10sely with the
general pI out ed in the 1948 rf0rt to Congress and Iauthorized for
constructio* in 19 ", . A description oft ,e existing structures islprovided in the
Flood Contfol Proj~ct section, Section I' of this report. I

In ,Jdition ;0 the flood oontrol~,ctures identified in ction 3, several
locally co~tructe control structures .e located in the Up r Basin. Lake
Rosalie h~a ste 1 sheet pile weir, 0-103, which partially parates Lake
Rosalie fro the c al connecting it witp. Lake Kissimmee. T natural outlet
of Lake Ro alie, h wever, is Rosalie C~ek, a meandering stre at the south
end of the ake, ich discharges into \Lak,e Tiger. The wat~ levels of Lake
JaCkson~ also ntrolled separately from Lake Kissirnmte by a control
structure 0 the L/Ik".e Jackson canal. ~".e structure was recen Iy oomp1eted by
the FG C andlSFWMD. !

The ~'ood ca~trol plan for the ~per Kissimmee lake ' is a combined •
system of ood storage capabilities mfd outlet discharge ca acities. Water
levels in b tween I Lakes Hatchineha,pYPress, Kissimmee d its tributary,
Lake Tige are co trolled with a singlij outflow structure at e south end of
Lake Kiss' ee, -65. Inflow into tb,se lakes from Lake T hopokeliga and
Lake Gent is co trolled by structur~ S-61, 8-63 and 8-63A Details of the
S-65 and ot er s cture operational cri~eriaare deecribed in te Water Control
Plan (App ndix B "

Lake [levels I are prevented fro~ exceeding stages re resented by a
regulation ~chedu1e designed to provid~ the designed level of flood protection
into the project. I Lakes Kissimmee, 'atchineba and Cypre are currently
regulated ~etwee~ 48.5 to 52.5 feet NGVD according to a se onally varying
operation $cbedul (Figure 3-1). The sqhedule varies from 52. feet during the
driest months to 1.0 feet during the ~t season. The scbedul is lowest in the
wet seasO~1to obtE" the storage capaci1jy in Lakes Kissimmee, atcbineha, and
Cypress a ove el vation 51.0 feet to te,.,',.mporarily store flood aters from the
upper lake . The. chedule stage is hi~est during the dry se on because both
the proba ility of extreme rainfall and ground water storage in the basin are
low. ,

"I



•

49

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 ofthe 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 8-65 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 8-65 and the downstream
conveyance of e-38 while dry season stages tend to be higher because releases
from 8-65 are curtailed when the lake is below schedule.

4-3
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4.3 EXIStING fLOOD LEVELS d
The xistin Kissimmee flood c+ntrol project was no designed and

constructe to pro 'de complete flood protection for the " ee Basin. The
plan of im rove was designed to I provide flood damage prevention for
thirty perc nt of he standard project hood (SPF) for the U .per and Lower
Basins (flv to te year flood event, .pending on location), In the Upper
Basin, the depth d duration of flooding would be reduce by the project
features fo storm greater than the 30 percent 8PF,

!

Theo~etiCalllli' floods can occur almepst any time, Therefor t the probability
of a specifi flood-$tage in Lake KissiIDtbee is a joint probabili of antecedent
lake stage and r~all, Specifically, I the total probability is the integral
summatio of the product of all the poslsible combinations tha would produce
that stag~eThe 4.. ore traditional appro.. :•. ach has bee.n to start he storm at an
average I e level I which is usually rel.. esented by the 1 Sap mber stage on
the regula 'on s~dule. This was the pproach fonowed in th 1990 and 1991
feasibility eports d all prior studies 0 the Kissimmee River '. However,
the capab' 'ties 0 the UKI8S and U T models enabled a int probability
approach t be d for the fll'St time eluting the current stu for the Upper
Basin floo rout~ (see Appendix A, liydrology and Hydra I'C Analyses).

I
i i

UNE , a o~'e-dimenSional unst~dy flow program, w the dynamic
routing m del us d to simulate flood Iflows and stages in a fully developed
network 0 open annels and storage ~.• eas. Both the Corps' 1991 Feasibility
Report an the 1 90 SFWMD Report utilized CHANOP asie Upper Basin
hydraulic r uting· odel and DWOPER _.. the Lower Basin mo el. The current
study utili es UN T exclusively in botllt the Upper and Lowe Basins. UNET
is particul ly s erior to CHANOP lin simulating the d amic interplay
between fl w an stage for the variotlas interconnecting 18k s in the Upper
Basin, nlike HANOP, UNET a[nowed the three m 'n stem lakes
(Kissimme , Ha hineha, and Cypre~) to be modeled as s parate entities
thereby id ntifyi the respective headJ)osses between the lak and ultimately
leading to opt' ization of design diannel enlargements fi Canals 35, 36,
and 37. D e to deling constraints altd a lack of topographi information in
the canals, previ s studies in 1990 a,qd 1991 had computed common peak
flood stag'! for th three lakes. Figur~ A-I shows a schema .c of the UNET
models fo the u~per Basin under ex,isting and with-projec conditions.
Figures A- and .-3 show schematics ~f the Lower Basin U T model. The
Lower Bas n mod' I essentially consists ,lof one reach, C-38, w . h extends from
8-65 to S- 5D. .

I
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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 BEC-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 8-61 and 8-63A locations.

The fully-integrated model includes the Upper and Lower Basin UNET
models joined together at 8-65. 8-65 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, 8-65B, and 8-65C 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. C3S 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 8-65, 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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KIS= RIVER UP] -ER AND LOWER R ~IN

STING PEAK Flwon STAGES (FT)
I

.1

PEAKfrrJ GE FT. I RETURN PERIOD IN YEARS

LOCATIO !{ 5-YEAR lo-YEl\J~ 25-YEAlt 5O-YEAE 100-YEAR

8-61 TW 63.91 54.63 55.96 56.77 57.22

8-63A TW i

1

63.85 54.63 I 56.01 56.84 57.46

CYPRESS I 53.47 54.16 ! 55.71 56.56 57.04

HATCH I"IH:H"A I

52.87 63.69 , 55.42 56.991 56.41

KlSSIMMJ~E 51.77 52.41 I 53.96 55.13 56.18,

TIGER 52.39 52.93 i 54.08 55.15 56.18

JACKSO~
I

56.8 57.4 58.1 58.7,I 58.4

ROSALIE 56.1 56.3 56.6 56.8 57

MARIAN 61.4 61.7 I 62.1 62.4 62.7

S-65TW 49.51 49.66 49.83 49.92 49.99

8-65AIN 48.04 48.14 48.59 48.87 49.02

8-65A TW I 44.18 44.55 45.47 46.16 46.22

8-65B IN I 42.86 43.16 44.51 45.36 45.43

8-65B TW
!

35.4 35.92 I. 36.06 36.47 36.47

S-65C IN I 34.35 34.85
!

35.12 35.61 35.61

4.4 NAV$ATIO~
1

The I C&SF 'project works impr~ed navigation opport llDities originall
provided~ the <I:ongressional Act of ~902. The waterway n,~w provides ye
round na 'gatioll from Lake Kissim.utee to Lake Okeechobt~e with interpo
navigatio being Umited to daylight hqurs only. The navigati ~n features of th
project ar enow part of a more extensi,e flood control project "hat has provid
a broader and 1per waterway. Curljent usage of those wat~rs is in the fo
of recrea ional oating. Vessel regij;tration for 1995 in ()sceola and Po
Counties show 6 370 and 24,905 recre_tional vessels, respectively. These tw
counties bave ;er 660 commercial! vessel registrations. Post-regulatio
invasion cf the e otic hydrilla has imp~cted the Upper Basin akes navigation

!
1

I

1
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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 primrose willow (Ludwigia peruviana). The
emergent marsh is dominated by various grasses: torpedo grass (Panicum
rwens), maidencane (Panicum hemitomon), and cord grass (Smutina lHYteri).
Smartweed (Polygonum spp.), pickerelweed (Pontederia cordata), arrowhead
(_ttaria latifoliaJ, 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.

4-9
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ly pasture land
, and is subject
. ated by other
een burned and
v;iminicus>, dog

. e , goldenrod

I

The zone ~ound the present e ergent marsh is 1
dominate by sh rt-growing carpet , with little cordgr
to cattle azing, Where cattle are eluded, the area is do
grasses, s ch as orpedo grass. If the Iupper marsh has not
cattle are xclud it is dominated by ltoomsedge An
fennel .~,=:a (S.bania
(Soligago , and wax myrtle . . carifera>'

The et P:E''e is typicallyinun4ted about 1.5 months 105 months each
year. It do ated by grasses ~d rushes, such as ~egrass <Aristida
stricta), aiden, e, spikerush (Eled!:haris spp.). heakrus1' <Rhynchomora
microcam~, and ,bordgrass <S,partina jpkern.

I! i

Red!lced ortliminated water Ie_I fluctuations has b n implicated by
many aut ors as. a major cause of un~esirable changes in 1 e and wetland
communit es (Pe, . ,1982). Suchch~es involve the accelera ed accumulation
of uncons lidatetbottom sediments, 'Ideclines in dissolved xygen, nutrient
enrichme t, vep tion changes in the l, upper littoral zone, ultimately the
reduction f fish d wildlife populatiQns.

I

In . pala, on the east and ~est shore of Lake .. ee, on the
southwestf north est and east shore oflLake Hatebineha, and n the northwest
shore of~e ress near C-35, land~wners have construct d farm levees to
reduce fl,ding o~pasture land The levees inhibit flooding of bout 3,000 acres
that, hist rica11Y,1 were marsh, conti~.ous with the lakes d . g high water

. ds I 'peno . I I

This ~eduJn in the size of the illittoral zone marshes as reduced the
total area or reatu.. itment of forage tO~'the in-lake' fIShery an djminished the
shallow, eful z~~~ for wading bird fo aging. The present y marsh zone is
approxima ely 16~.OOO acres. This is a ,.proximatelYa 71% re . ction in marsh
area comp ed tolthe historical extent I of wetlands surroun . g these lakes.

,

On 0 casion ~ese lakes are dra~. ldown several feet in ooperation with
the FG C asr; fisheries managetnent measure to co lidate organic
sediments and to permit removal of IDiUck and debris from t e littoral zones.
They atte pt to old water levels do~ for at least 90 days, s arting February
1. For L e . 'mmee, water lev. should remain belo 45 feet for a
minimum f 90 co secutive days for e~ctive treatment. Ext me drawdowns
were com leted r Lake Tohopekaliga'iin 1971, 1974, and 198 ,and East Lake
Tohope ga in 1 89. A drawdown of ~ake Kissimmee was co pleted in 1977.
Although i did t include mechanicallremoval of'muck, it w still beneficial
for the co solidat on of organic sedime,t. Another drawdown is underway for
Lake Kissi ee Which started in 1atel1995 and will continu through 1996.

4..10
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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 (AnhY' ooUlris>, American
widgeon (Anas americana), pintails (Anas acuta) and blue-winged teal~
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 (Gallinago gallinago) 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 of40,000 individuals since lake level regulation has been
imposed However, in comparing the data found in Perrin et ale (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 dvoress than the ot er lakes of the Up r Basin. The
vegetation changEr ·resulting from r ted water level schedules and
constructio* of loqaI,. farm levees has .esulted in conditions hat favor coot
utilization 4ver du~. '

I
I

e the littoral zone. important feeding ha itat. The great
egret r albus}, snowy e~t (Egretta thula), gr at blue heron
(Ardea h r di ,t~.. 'cccolor heron eltricolor), and little blu heron <Eiretta
caerulea> e amQ~ those that bene t from the littoral zo e. White ibis
Eud cim IIbus) land glossy ibis PI . falcineIhW also fe there. All are

dependent on for~e organisms prodlltced in the littoral z e; i.e., fishes,
reptiles, phibiaits and invertebrate~1 One of the main re ns for recent
declines in ading,bird populations has~een attributed to nes g failures due
to inadequ te tl production (Ogdenj 1978). Ultimately, t is lack. of food
production' attri uted to increased ~shland destruction d alteration of
hydrologic patt (Kushlan and~te 1977, Ogden 1978). Based on aerial
surveys co ucted ver the upper and lower Kissimmee Basins FGFFC from

November 978 ~rough October 1980)...•.• wading bit.. d pOPulati .. n levels in the
survey are seem. to reflect the de~ to which wetlands h itat had been
degraded. ~umb of species. density•..m diversity of wa' ibirds generally
were lowe~+~ th Lower Basin (Kissiljnmee River) system t an in the lake
marshes of

l

the U~per Basin.

Sport bming iconstitutes the lar~tuse ofany species in he Upper Basin
area (Secti n 4.11). The primary qu sought by anglers on e Kissimmee
is the larg mouth' bass (Micropterus oi . From 1987 0 1991, anglers
exerted 59 perce t of the total fish' effort on1 bass, 24 rcent on black.
crappie P rno' . omacula and, 7 percent on bream o' spp.).
Miscellane us spe .es, such as channel catfish Uctalurus at, brown
bullhead nebulosuS> and c.ain pickerel~ r also were
targeted. he em cts of stabilized watet levels, loss of littoral etland habitat
and the in eased utrient loadings arejdisplayed in the acc mation of muck
in the lit ral z nes. Increased rates of organic matter deposition and
flocculatio of de ying plant matter hare reduced the food avO ability for fish,
limiting th habit, t for fish spawning ~d larval and juvenile fish.

The eri.,l alligator (Alliptor !mississim>iensis) is a clominant reptile
in the regi n. ThTalligator scavenges tor carcasses of birds aufd hunts for fish
in the dee water! canals and ponds wi*hin the marsh zone. l

Vecto s in t e study area incl~e ticks, mosquitoes, iting flies and
midges. hese ectors may transmi~ Lyme's disease (tic ), encephalitis
(mosquito s and ies), and malaria '0 heles m0squitoes); abies is present
to varying egree among wild mamm s; notably raccoons, s unks and foxes.
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(Ie 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 (~IIborusp1ancus 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 «!!:wI americana> is the subject of an
experimental introduction into the Three Lakes Wildlife Management Area,

. east ofthe 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 pratensis) 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

4-14



•
60

D), has identified the
caracara (Polyborus

grasshopper sparrow
ri and eastern

ainage basin.

'th the USFWS (Ann
1!&===:'==; ~m_lAluYl>,Audubon's cres

soci'bilW, Flori
od stork (Mycteria

=~==:= ==IIV as occurring in the

I
!

I

. e the;..vectors or hosts arllikely present in the udy area, there are no
kno pub .c health problems r, lated to vectors in th basin.

I
, I

I

gered or Threa~nedSpecies
!

The d eagle is Primari1~'. riparian ~d is usu y found nesting near
bodi s of ater where it feeds. on fish. Historically, the bald eagle was a
co on n ting species in the utheast, inhabiting ar as on the coastal plain
and ong ajor lakes and rivers.! Osceola Cc>unty curre tly has 103 active bald
eagl territ nes, concentrated inl the upper Ki~mmee hain of Lakes, with a
clus r of ive nests on Brahm., Island in Lake .. ee (USFWS, Annx D).
Ii

The . (Everglade) kite,i (RosthrhAJnus i" plnmbeus) inhabits
sh ow, 0 n, wetlands cont' g sufficient emergen vegetation to support
its P imary 000 source, the appl.'snail (Pomacea d . Such communities •
are sually'tuated in large m es of sawgras8, wet rairie, or cattails with . '.
scat red bs, small trees, or 'ree islands. Snail kit are opportunists that
will d neir areas of suitable bitat when necessary.

i

od stork (Mycteriapericana). is a large ading bird, Federally
liste as e gered. The wo~ stork's tactile reedi g strategy requires a
conc ntrati n of fish in reCeding:,.,ools, and th,ey are p icularly dependent on
con 'stent vailability of sucheeding areas within ge of the nesting
rook ries. ey have been obse ed feeding up to 80 es from their nesting
rook ry. lative to the project ~ea, the nearest activ wood stork colony is
locat d wes of Lake Cypress aPd north of Lake Ha hineha, along Reedy
Cree I

i
I

The Flbrida grasshopper sp~ow <Ammodramus floridanus)
is a s rictly ~on-migratory resid~t of central Florida. e Florida subspecies
req . es a bitat with saw pab:Qetto and, at times, dw f scrub oak cover, as
well gr s. The main causei of decline is consider d to be conversion of
nativ rang to intensely man~d' improved pasture d other uses. The
sub ecies ds suitable habitat here a management Ian includes grazing,
chop ing, an fire, stimulatingp , t succession. The su pecies is documented
as oc urring in the Avon Park bqmbing range, close to the Kissimmee River
flood plain, pproximately 8 miles from Lake Kissimme . ,
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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) effiuent 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 ofpoor
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 l2tY§), and
cattail and exotic plants such as, hydrilla (Hydrilla verticillata), waterlettuce
(Pistia stratiotes) and water hyacinth (Eichhornia crassmes). 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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The .S. Ar y Corps of Engineers Iperformed a HTRW Ci . Works Audit
in conform ce wi h ER 1165-2-132. This audit covers prope ty impacted by
the Kiss· ee W er Headwaters Revi/talization consisting 0 approximately
20,800 acr s to acquired on land ~rdering the affected es; i.e., Lake
Hatchineh , Lake . immee, Lake Cyj>ress and Lake Tiger.

The rt
l

cord ~iarch was conducted dver the period of20 Ntember 1994 to
3 February 1995. . veral aerial phot08li'aphs were reviewed fo the purpose of
delineatin~the a al property for deteqting any signs that wo d indicate past
activity th t COidhave resulted in the ~xistenceof a currentazard. A South
Florida Wa er agement District En'Vironmental Audit dete . ed that two
inactive ca~le dip .ing vats were identiftl,.... ted on the concerned pr perty. A phase
II site inve tigati is required to quan~ify residue contamina es left by these
cattle dipp g vat •

Asit~linVesti. alion was perform"" FebruBIy 9-10. 1995. 0 theproperties
impacted y the .ssimmee River~Hdwaters Revitalizatio, Project. The
properties indicat~d in the aerial pho ography cc>nsisted of h camps and
several re identi~ areas, covered p. arily with typical na ·ve marshlands
vegetation. The 8.te investigation of ~lected areas did not r veal hazardous,
toxic or ra ·oact:' wastes. During tlI~.e property acquisition, the real estate
agent sho d pura e with the landown" ifany undocumented disposal actions
occurred 0 the operty. '

:

I I

4.9 WATE~ SUPfLY

The ~ta1vJ.".e of water deliverL to Lake Okeechobee from the entire
Kissimme~Basinlhas experienced a decline in recent years ue to the long
te,rm varia ion in~.he wet/dry cycle. r•. he majority of the flo reduction has
occurred i the U per Basin and can b, seen at the gage site ear S-65 where
the averag~disch ge has declined froa 1,180 cfs to 664 els. he Lower Basin
discharge, after ,djusting Lake Istokt»oga outflow, has re ained virtually
unchange

4.10 CLI~ATE -
I

Since~970. th.e entire south Flori,lia region has experien eel an apparent
change in rainfaIt. characteristics. A~rage annual rainfall as been below
normal in ost of~he twelve basins witihin the boundaries of t e SFWMD over
the period I 1970-1p8S. The Upper andjLower Kissimmee B s were among

I' I

I I 4-.8
I I '

I 1,1

•



~.

I'

65

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 majnstays 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 ofLakes Kissimmee,
Hatchineha, Cypress, Rosalie, Tiger and Jackson are primarily pasture, some
agriculture, and a large amount ofwetlands (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 peripheryofLake Kissimmee. Three LakesWildlife 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 ofl appro i ately 300 lots wit~ the majority of them developed. The
lots are artanged ong a system of~s so that each lot h water frontage.
Almost all I have ocks or boat shelte~. The other major r sidential areas,
south to ~rth fr m Lake Kissimmee ~o C-37, include Grap Hammock Fish
Camp, Sh dy 0 Fish Camp, Rocks ~h Camp, Kissirnrne I River Park and
Camps M ck andl Lester. The gener.... location of these c be seen on the
Study Are~ Map ~e PLATE 1-1, Section 1).

Ove~lthe pas~ twenty years, the nQrthem portion ofOsc la County, above
S-61 (Lak Cypre ) has become inereJWngly urbanized Th major factor in
Osceola unty's. population increase lof over 100 percent b tween 1980 and
1992 was the de elopment of the ~im.mee-St. Cloud ar a as a result of
OrlandO'~(Oran County) Disney1Wrld and other tourist ttractions. Any
increase' flood 1 vels above S-61 cre... d by a new project pro osal would have
the pote tial fo~ substantial inere • s in flood damages to Upper Basin
residenti~ areas....1 For this reason, .. pacts by restoration rroject proposals
were Ted

,
to areas below 8-61.1

4.13 REqREAT.pN

The Ithree ~untiesin which the ~pper Kissilnmee Bas" is located are in ..

Plan, pu lished 1989. Orange an~ Osceola are in Regi n VI; Polk is in
Region 1. The e urban populatiCi)~saround Orlando, the·Tampa Bay area,
and the c ntral astal cities are all ~thin a one- to two-ho drive from the
project a. . e main highways I~ading to the project area are heavily
traveled d we~ maintained. The hiain constraint to a lies with the

upper • of; es and the large IIJD.'ount of private prOjerty which is in
agricult~aluse I ound some of the ~es.

Rec~eation the upperKis~eRiver basin is mode ate to heavy with
emphasislon Re eational Vehicle (Rvb camping, general boa·ing, and boat and
bank fish~g. annelization and wat.....'er control provide ye -round navigable
water ler for ecreational boating, .,. oeing, and fishing. " g high water
condition, air ats are able to tra\f rae many of the m es and flooded
pastures ound'i the chain of lakes. .

4u.• camps, and vario~'public facilities SUCh~ boat launching
sites and~PiCniCFeas are located ara d the lakes. There e six public and
14 comm rCial~at ramps around th .upper chain of lakes hich occur within
the regio affe .ed hy headwaters re., ·talization. The com.n:tercial boat ramps
are assoc ated .th RV parks, marina4 and fish camps locat~ on the lakes. All

I

, I ; i
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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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Recre tionaltishing is the largest i use of speeies in the es. Based on
creel data collect d by the FGFFC,! effort expended to shing in Lake
Kissimmee over t e five year period, ~987·1991, averaged 45 ,582 hours per
year. Th prim quarry SOUght~.anglers on Lake .. ee is the
largemout bass. From 1987 to 1991,.· glers exerted 59 per ent of the total
fishing efti rt on ass, 24 percent on back crappie and 17 pe cent on bream.
Miscellane us s cies, such as ch&ll.$l catfish, brown bead and chain
pickerel a we e targeted. The ~Y creel survey con cted in Lakes
Hatchineh and ress was duringe spring at 1986. The total fisherman
effort was 0,832 ours at Hatchineha· and 18,007 hours at e Cypress. As
a camp . n, fish rmen in Lake Kissh$nee fished for 213,921 ours during the
same sp . g qu er (February 21 to ¥ay 15, 1986). Lakes salie and Tiger
are also p pular ith fishermen, but Ino creel census on th sa waters were
available ~ r this eport. Lake Jackso* has been a popular hing spot in the
past, but a uatic egetation problems wriodically cause fISh' effort to be low.

I
As . cusse in Section 4.5, thei. lakes are drawn do several feet on

occasion t conso'date organic sedime· ts and to permit rem val of muck and
debris fro the ttoral zone. Water vels are lowered for veral months at
a time d . th draw down period J)uring this period the ajor problem in
affected 1 es is mporary loss of na~gational~eS8 due to low water.
The or 'zed ee Boat--A-Cad~utilizes the Kissimm channel for an
annual flo ting$grimage in Decem*r from the City of . immee through
Lake Ok obto the coast. The 1~.5 Boat-A-Cade was celed because of
the draw own c ently underway onl Lake Kissimmee.

4.14 AE ntJs
eption of some limitbd pockets of develop nt, the majority

of the Up er .. ee Basin is either wooded or primarily' agricultural and
pasture . en vistas can be ti~·d around the lakes d viewed from
roadways crossin the basin. This pa .. hwork type of develop ent allows those
who use he 18k s the opportunities 0 view a tremendous ariety of wildlife
from sho dist ces away from shor~es. Lar~ tracts of developed land,
used by . dlife for roosting, feediltg and nesting, are' rspersed along
stretches of the &kes and are more .xtensive than the dey loped shorelines.
TowerinG cypre s and other hardwOods combine with h ock: "legetation
to provid roos' g and nesting sitestor a variety of bird .es. The typical
mamm and r tiles associated wit . marsh, lake and rip an environments
can be 0 en see by boaters on the· es. The upper chain of lakes provides
an excell nt e pIe of the contrasts: etween development d a more natural
lacustrin en' nment.
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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 AD. 1500. Changes in ceramic technology appear to reflect variations in
the degree ofinteraction 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 fll'st 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 RELA ION Tf> LOWER RIVER B~SIN

One 0 the ke I fmdings of the pl+g studies that have
for the .. ee 'ver restoration proj~ct is that dechanneliz ion alone, that
is backfillin ofC-3 , is not sufficient to ~.ccomp1ishecological re toration of the
river/flood lain ec stem. Based upo~ a review of historical .S. Geological
Survey (US ) da a, the overall vol~e of waten, under . . ar hydrologic
conditions, eliver to Lake Okeecho~ee from t~e Upper . lakes and
Lower Kiss ee asin via the compl.ed project was found 0 be relatively
the same as those olumes experienced 'Q,nder pre-project condi ons. However,
the timing ~f thosel water deliveries has.h.• een changed which is eflective of the
current wa~erm~agementpractices fet,. flood control and wat~r conservation
purposes ~thin th basin. At certain tupes, when required for flood protection
in the Upp~r B . , water is released to the Lower Basin inlsudden pulses.
During the jpost-pr ~ect regulated peri~ no releases were JIIlU/.e to the Lower
Basin aboul 50 pe cent of the time. • t

I

These chan s to historical flow regimes would have im cted biologicalre80urces,~ chctio and values in the ~ver and its adJacent n c1plain even if
the river +-nev r channelized. Whelress histOri.cally, large Iportions of the
floodplain ere ~xposed to prolonJZeti hydroperiods, the ,xtended, post
regulation eriodsllof no inflow from th, upper basin would halve kept most of
the floodp . d.r1 during the wet se~n months. In thel SFWMD 1990
Restoratio Study~ a relationship was ~eveloped b1linear ression between
historical ges" the Fort Kissimm~ gage and the disch s from Lake
Kissimmee ~ upon this rela.onship, daily disch s from Lake
Kissimmee were translated into hypotli'etical Lower Basin s hydrographs
and associ ted flqodplain inundation frequencies for the r ated l8-year
period of r'cord. !Results indicate the ~ntire floodplain woul have been dry
greater th~ 70 I percent of the t~e during the wet ason, whereas
approxima ely 80 percent of the floo plain was inundated eater than 70
percent Of' the t~e during these mo ths prior to flood co trol regulation
(Figure 4-4~. Eve.. during particularlY*..et years pu.lsed disch ges would lead
to only sh~rt-tenn floodplain inunda. on followed by rapid drainage, which
generally jould pteclude utilization of .he floodplldn by fish, ,fading birds and
waterfowl. The I reduced hydrologic! connectivity between the river and
floodplain ~80 woWd have largely eli$ated nutrl.ent and Be' ent filtration
processes qnce prdvided by the floodpl wetlands. The al shift of high
flow periods fromlthe summer/fall to te winter~springmOD hs likely would
have interfered wJith fish reproductiod and recruitment. spawning and
reproductive habi.s of Kissimmee Rive~.! fish specie. make the' eggs andyoung
vulnerable I to hi~ flows during spring/months.

. I !
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I I
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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 ofstage 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 NATUfAL E~IRONMENT _

The co dition of the lakes, without ~he Upper Basin Revit 'ation Project
would rem' s' • ar to the present qondition. Manageme measures are
taken to' 't imp ts of flood cont:3J0lr gulation on existing n ural resources.
The effect of re nced range of wate level fluetuations evidenced by
nuisance v getati n growth (e.g. t ) and accumulation f organic muck
in littoral zones. Rapid proliferatio~.of exotic plants are ontrolled with
chemical a plicati ns coordinated with· e level manipulatio . Extreme lake
level draw owns e conducted perio cally to revitalize litto al wetlands by
consolidat' g se~ents and providing~onditionsfavorable fo germination of
wetland pI t s cles. These meases need to be cantin d to maintain
existing fis eries d wildlife values. . ese values are below ose possible in
a system 'th a~.ider-range of wate~ levels. The areas 0 private lands,
formerly arshes· contiguous with lakeIlittoral zones, are 'g behind dikes
and beco . g br shy pastures. Th~se habitats will beco e increasingly
undesirabl for fi and wildlife. :

ImIne .ate eJvironmental impactlj associated with const ction of flood
control WO~ks wi.in the Lower .. ee Basin have stab 'zed, however,
long-term ffects 'IBre expected to con inue to degrade the and wildlife
resources the ,basin. Water level stabilization, continu deposition of
organic mftter vf.ithin remnant rivet. channels, and cant' uation of low
dissolved .xygen. Ilevels in C-38, are lilt'ely to further de1de the natural
resources' the ~in. i

I I

Maint nance lof stable water le='Is is expected to Ie to continued
deteriorati n ofw1tland communities •d associated fish and . dlife resources
within im ounde portions of each 01. Stable pool s s will facilitate
continued buildu of plant litter and Ithereby accelerate su cession from a
wetland to terrestJ .al environment. Al~hough the rate at whic this transition
to a non- etland state is occurring blas not been determin d, the without
project co dition 'n eventually result I in a steady eliminatio of the existing
14,000 acr s of w tlands. As the acre~'e of wetlands decline there will be a
coincident oss of h and wildlife habi t, including a decrease the estimated
3,500 wa . g bir and 140 waterfowl.which currently utiliz the floodplain.
Thus, the withou project condition can be expected to exac rbate the long
term de ' e of ding bird and waterfowl populations in th southeast.

i i
1 •

In th absen*e of flow, the witho~t project condition will allow for
continued depos~'.ion of dead plant li~.ter, and as a result, similar loss of
wetland ( pen w ter) habitat in remPant river channels. Although these
remnant cannel are currently in a 4egraded state, they povide some fish
habitat d Iring!. ter and spring m01.ths, when dissolved 0rgen levels are

I I 5+2
I .

I
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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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TABL~5-1
PROJECTED PULATION

KISSIMMEE RIVE" UPPER BASIN •
1995 2000

ORLAND 1,426,888 1,618994

OSCEO~ 137,595 165,098

POLK I 443,802 478,002
,

2005

Source: Fl rida S~tistical Abstract, 1~3, 27th Edition, Bure u of Economic
and Busin ss Re*arch, College of BtlB.·iness Administration University of
Florida an University of Florida Press.1

I I
5,5 LAND. ·SE I

iii
In the I Uppe Kissimmee Basin, ~he expanding econo 'c base of the

Orlando arfa is e cted to continue to ~lace increased deman on the area's
resources. ~'Cattle ranches and oranPi' groves will continue to give way to
suburban s bdivis ons. Metropolitan detelopment is rapidlym~g toward the
Cities of Ki imm~e and St. Cloud in O~eolaCounty. This urbF development
is expecte4 to co~tinue in the Upper Basin as the populatifn continues to

expantl I I

5.6 FLOO~ DAM~GE REDUCTION

The e .sting~evel of flood protect~on in the Kissimmee IBasin would be
expected t be 'ntained under the \fithout project conditi . The current

project elv t, or pproximately betwe~n a 5 and 10 year e t. Structural
componen s in th Lower Kissimmee ~ver Basin, C-38 and t existing water
control st ctures~ would continue to ~.aintain water level co trol within that
basin; pre ribed ~egulation schedules.1 and operation of disc arge structures
would mttain t1pod damage reductio$. in the Upper Basin l~es.

I I

5.7 REC~EATIO~
I· • I

Large Iurbanhopulations around 1/1.
1rlando, the Tampa BrY area, and the

central co~tal ciles are all within a~e to two hour drive 0 the Kissimmee
River stu y are As such, it is e ected that the basin will experienc~

increasing 004 for recreational 0 . ortunitieB. The curre/It, predominant
I .

I,



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
recreationalfacilities are available, offering camping, picni~king, 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 QUAUTY

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-3S and remnant
channels of the Kissimmee River. Existing low dissolved oxygen levels in C-3S
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-3S, portions of the old
Kissimmee River runs and oxbows, is expected to continue in the same
magnitude as at the present time. Current 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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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 QUAUTY

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 C38 and remnant
channels of the Kissimmee River. Existing low dissolved oxygen levels in C38
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 e-38, portions of the old
Kissimmee River runs and oxbows, is expected· to continue in the same
magnitude as at the present time. Current 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 ofC-3B 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 ofenvironmental
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-3B 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 refilljng 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 offlood 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 f1l'st 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 (ish 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 ifadditional 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 Riuer 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 .~as . arged with broad rbsponsibilities to solv many of the
region's wa er re uroos problems, indluding development 0 measures "to
minimize an ultim Iy remove threats to ~e agricultufl'al industry, he wildlife, and
the people of entral d southern Florida ~osed by land use and w er management
practices". e KR C was specifically dll'ected to:

• Restor' the Jtura1 seasonal watJ level fluctuations in t e lakes of the
Kissimmee 'verld in its natural flooJlplains and marshlan .

i :

• Recrea e con~'tions favorable to ,I.• increases in product' n of wetland
vegetation, ative quatic life, and wetl~d wildlife.

,
I

• Utilize the n~ural and free ener~es of the river system to the greatest
extent poss ble. I

Betwee 1976 d 1983, the StateEFIOrida, through the ee, funded a
variety of s udies esigned to eValuate.' . erent Kissimmee ver restoration
approaches The studies improved derstanding of hydro ogic, biological,
and water uality ues in the basin. a result, many early h otheses about
basin con tions ere validated or dtscarded. Especially' portant were
clarificatio of w ter quality issues <blost Lake Okeecbob water quality
problems ere D t originating in thel Upper Basin), and tablishment of
restoration of los~ environmental vall1es through habitat storation as a
primary go. .

As earl as ril 1977, the KRCCrs First Annual Repo to the Florida
Legislatur reco ended several speclitic projects to analyze t e most effective
way to de with asin water quality ~oblems, and presented'two restoration
alternative ,one -.all'nig for partialbac~gof ~38, and the other calling for
creation 0 wetl cis along the canal. '

I I I
'! .

6.2 KISSI~MEE ~IVER RESTORATIQN PLANNING STUDIE
!

In re onse~ the growing concetn about the effects 0 . the Kissimmee
River Floo Con' 01 Project, three mawr planning.studies we undertaken by
the Corps or the SFWMD since 197ft The studies, each 'th a different
purpose, r preseD ed milestones in the ~evelopmeBtofthe fm restoration and
headwate s proje ts. Each study, in ad~tion to building on th previous study,
also resp nded 0 new concerns anjd moved forward wi h an improved
understan ' g of.the values and comp~exitiesof environmen al resources,

6-4
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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 Restoration 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 ofthe 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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i

I

relative to t 'ese cri~ria could be used to Lpare alternative rea oration plans.
The followi hy~logic criteria need tQlibe recreated to restor the ecological
integrity of e Kis~immee River:' -

i

• continu us nJ.. with duration aDd tariability charaeterist os comparable
to pre-ch elizati~n conditions;

• averJ flow Jroaties between 0.8 ~d 1.8 feet per second hen flows are
contained ~thin t~e river banks; i

• a stamLhahe relationship that ~sults in overbank flo along most of
the floodPi~~hefdischarges exceed 1/,400 to 2,000 cubic fee per second;

I' "

• stage JCessiot.' rates on the f100dp~.." that typically do n exceed 1 foot
per month;iii

i i

• stage ydrogfaphs that result ~ floodplain inundati n frequencies
comparable to pretchannelization hydrqperiods, including se nal and long-
term varia ility. I i

I .

By pro ding ptoper land and water conditions, the entire ectrum of the
living envi onmen~ will return natury and maintain itself as it had done
before C-3 was cqnstructed This ass ption was verified b results of the
demonstra ion project from 1984 thro 1989. In order to ac ieve the proper
water con ti~ns,. new component of t .... e restoration project developed as
part of the restoration study. . his Upper Basin com nent, entitled
"Headwate Re alization", is a m~anism to achieve t 0 of the five
hydrologic riteriSas described above:t:'i .. he criteria are the ree tablishment of
stage hy grap and the reestab·.. ent of continuous flows that are
comparabl to pre channelization hy .periods.

In an e ort to provide conditions n~cessary to restore mo e natural flows
in the Ki mmee River, the SFWMD d~veloped a proposal to odify seasonal
water stor e ope ations in the Upper ijasin (Figure 6-1). Ap ndix E provides
document tion scribing the early ~evelopment of the p liminary Lake
Kissimme Regul tion Schedule modifl~ation which was prese ted in the 1991
Federal fe ibility study. The regulatiop. schedule, which was eveloped by the
SFWMD, as u as the base for the ~evelopmentof the re mmended plan
presented herein This component ~as a critical part of the alternative
evaluation proce , as it was evident t •at the restoration of ' e Lower Basin
hinged upr the uccessfuJ implemen , tion of the Upper Bas 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 e
38; excavating about 11.6 miles ofnew 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 8-65A
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 8-65D 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 backfl1ling 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.
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I

6.2.4 Antlcl ated -=nvlronmental OutpUts
I

6.2.5 A orlzed Kissimmee River PIIOJeet (1992)

The 199 Wate
l

Resources Develop_ent Act authorized th construction of
the Head aters vitalization Projectl and the Kissimmee ver Restoration
Project ( dified Level II Backf111ing Plan). Three portions f the project, if
desired by the sp nsor, are to be acco~plished without Fede al participation.
Those po ions, r ferred to as locally pteferred options are: s ;allowing in Pool
A; modific tion 0 existing weirs in P~l B; and backfilling so th of S-65D.
The Fede a1 proj ct encompasses the ;following components:

I
I I

• Head aters~vitalization compohent as detailed here' .
• Bac . g of 29 continuous mile~ of canal.
• Rem ving structures S-65B, S-65¢ and S-65D.
• Recr ating l~ new river channelsl totaling approximateI 11.6 miles.
• Cons ructio of Lake Istokpoga c+ntainment levee.
• Mo . lcation of structure S-65 anell S-65A.
• Grad contr I structure upstre~ of S-65E.
• Parti degr dation of local farm ~vees and ditches wit the floodplain.

I

Based u -·on th . preliminary recoDlDl~ndationsfor the mo . cations of the
regulation hedul for the lakes, the ~ected environmental outputs of the
Kissimmee 'ver oject, the Modified ~evel II Backfilling pI recommended
in the feasi ility r ort, are provided ~low in Table 6-2. stated before,
these outpu are pendent on the successful implementation e Headwaters
Revitalizati n co nent of the project. IThe environmental ditions within
the Lower asin w erway for the HistoHc or Pre-channelizati n river and the
existing ch el e provided for comp~n.

I
i I

i TABLE 6-2
ENVlR1NME,AL OUTPUTS OF ~SSIMMEE,RIVER RE TORAnON

!
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6.3 BACKGROUND OF DEVELOPMENT FOR KISSIMMEE RIVER
HEA'DWATERS REVITAUZATION COMPONENT

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 ofcontinuous 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:
(l) to- eliminate the on again/off' again or pulsing ef!:ect 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 ofadditional 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
ofapproximately 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 64 feet is 645,000 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, derme, and recommend a solution that has
public and institutional support, that is engineeringly feasible and cost effective,
and environmentally acceptable.
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cation of the
tion of the

damages.

maximiz~s our project enviro _ ental goals,
ith tb Federal objective,1 is the gOal of the Federal plan

formulation d an ysis process. In ad4ition, the most cost e ective way of
constructing the a thorized project is d~termined. Only m cations that
could potent ally op imize the cost and ~nefitsof the authoriz project were
considered ederal plannjng concerns o.er than environmen enhancement
include en ' onmeD~al protection, bum~ safety, social well be' ,and cultural
and historic esour~s. Modifications to ~e authorized project w re formulated
in considera ion of these four criteria: !

I !

I
~~~~~. The extent to Iwhich a given m . cation of the

rovides and accounts [for all necessary invest ents or other
e realization of envitonmental benefits.

(4) Ac ii' The viability Of;·,given modification to be authorized
project and ts acee tance by the non-fe •ral projectsponsor, st te entities, and
the public, d co . atibility with exist' . laws, regulations, an public policies.

i

The Co s' po'ey usually requires I, an incremental cost analysis to be
performed for all plans recommen~'g Federal participati n in a water
resources d velop ent project for fish . d wildlife restoratio projects. The
purpose of uch alyses is to assure at all features of the Recommended
Plan are j tifie based on both m netary (dollars) and non-monetary
(environme tal q~ty) factors. Incremental analysis requir s that fish and
wildlife re ources be inventoried and I grouped into resour categories as
meaningful indicat rs of their relative sitnificance from a natio al, regional and
local persp ctive. lanning objectives ut developed to reflect ecme problems
and opport nities fO be addressed durir,.g the study.

Plannin Obje~iveSofthe He8dw.~•. i.., s Revitalization study were developed
based upo the 1 91 feasibility study . d by the 1992 proje authorization.
The autho izatioD noted that the Up r Basin project was j tified based on
the Lower Basin ~enefits. Thus th~Primary purpose of e Upper Basin
project is 0 pro!e the necessary .' charges to obtain th environmental
benefits fo the 'ssimmee River Re . oration project, Mo' leation of the
existing L e Ki immee regulation hedule is the only al emative which
achieves t is obje tive. i

i i
!
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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 offlood 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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including so 'al, en~onmental, and econbmic impacts. As a res t of this and
earlier studi s, mai~y the SFWMD 19~90,.immee River Repo : the Modified
Level II Bac ill Pl~ met the Federal •.,bjectives of river rest ration in the
most econo ically ~fficient and enviro entally acceptable mer.

, ,

!

project is an a~horized component r the larger
Kissimmee River roject. Specific ~oject outputs of th Headwaters

ere ied directly to th!1 outputs of the .. ee River
roject as detailed in the H~91 Federal feasibility udy.

As such, pI deve) pment for the Heaqwaters study, present d herein, was
centered ar und t e development of a lnodified Lake .. ee regulation
schedule an opera ional criteria which l1vould first achieve the nvironmental
benefits ass ciated .th the restoration lof the lower Kissimm River and as
documented in the 991 feasibility repo!1/. The plan that achie~ s Lower Basin
outputs can then b modified to improv-. environmental condi . DB within the

Upper Bas'. J i

The H adwa rs Revitalization ~..oject was formulat to produce
hydrologic aract ristics that are criti~ to successful ecosys m restoration.
in the Lo er B~in. HYdrOIOgicali'.draulic, and ecologi analyses of
alternative Lower Basin restoration p s by the SFWMD (990) produced
evidence th t the ombination of bac in the Lower Basin d Headwaters
Revitalizati n wou d reestablish continupus flow and stage ch cteristics that
are needed 0 achi ve river restoration qbjectives. Maintenan of continuous
flows woul produ e the physical aeratiqn and mixing that is n ded to restore
favorable' lved oxygen regimes int~edriver channel, Reestablished
discharge caract . tics from Lake .. ee also would' prove habitat
diversity in the 56 miles of restored ri~er channel, and provi water that is
necessary t resto about 50 square Jt:J,iles of river tloodpl' wetlands and
associated h an wildlife values.

I I

If a H adwat~rs project is not imblemented, the hydro gic conditions
required fo succe$sful restoration of tqk Lower Basin ecosyst m could not be
achieved. hus, ,Jrithout Upper Basin! modifications, a Low Basin project
would be largely) ineffective and its construction would e unjustified.
Therefore, modifibation of the Lake IKissimmee regulatio schedule was
presented a neqessary component of!river restoration.

I .

I

7.2.2 Proj ct GO~I
WRDA 1992 uthorizes the Secr~tary of the Army t construct the

Headwate Revit ization project and dther project modificati ns based on the
benefits d rived r the environmenup restoration of the ssimmee River

!
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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 ofKissimmee 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 of Planning ObjectiVes

A plan fonnulation 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 ChiefofEngineer'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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I I i

regulation~.!tedUI;(elevation 52.5 feet,N.:GVD) without flood c ntrol releases
from the I es. T .s resulted in subs~tial loss of good qu ty peripheral
marsh habit, t aro I d the lakes.: I

The re ation Ischedule for Lakes ~immee, Cypress, ~d Hatchineha
requires th t water levels be drawn do~ in advance of the wet (hurricane)
season and tha~.ater levels be allo1ll/ed to rise prior t;:m~ dry season.
Consequent y, . arges to the lower~ are generally . . ed during the
wet season and e ended periods of nol flow are common as ater is being
stored in th upper lakes. Discharges inbrease during the dry .ason as water
levels in th lakes e being drawn do~. Also, when water lwels rise above
the regulati n sche ule (dry season or wtt season), flood contro discharges are
required. ollow' g flood releases, it ls common for dischges to decline
rapidly. Thr, e~st" g project has caused.

I
.• substantial alteration . the seasonal

flow patter s, mcr~ed the frequency pf low or no flow con tlOns, and has
created the existe~ce of harmful pulse ijke discharges.

The prdposed bject would result lin hydrologic alterati DB that would
provide entonm.tal benefits in bo~ the Upper and Low basins. The
recommend d PlaD"$.would increase the rlmge of water level flu uations in the
Upper Basi . As a 'esult, there would~ an increase in the Biz and quality of
the periph~ral m es for the benefitl of fish and wildlife. vironmental
benefits in the Lo er Basin would resu,Jt by reestablishment f more natural
timing O~f'h from the Upperb~. The U.S. Fish and ildlife Service
has dete ed t t Headwaters Revi~zation will benefit · e endangered
bald eagle, snail te, and wood stork. I The increased stor capacity and
expanded li~toral z ne would result in epepanded riparian and etland feeding
habitat an1 inere~ food supply for ~e eagle. kite and w"4 stork.

7.2.5 Plan oorcl~atlon! I

,

In the i terest Iof interagency coor~ation for planning st dies and trying
to avoid is ues arjising very late in t.e planning process, e appropriate
Federal an state I agencies were invited to participate in th planning and
review proGess fo~the development of tp.e recommended plan etailed herein.
Jacksonvill~Distri . , SFWMD, USFWS, ~d Florida Game and reshwater Fish
CommiSSiot (FG· C) personnel mete'periOdiCallYto develop and review the
alternativeJLake ~immee regulation ,chedules. On January 24, 1995, an in
progress r~view lnference was held. the Jacksonville . trict with the
SFWMD, U~FWS" GFWFC, and JaC~nvilleDistrict personn I in attendance.
The meeti g was eld to discuss the ,'nal selection of altern tive regulation
schedules d to r solve project relate issues.

I
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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-Iakes 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 plannjng 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
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to the existing
ot fully address
ed for further

he basis for the
ediate level of

The p ssible solutions considered iii the first step ofproje formulation are
listed bel w, The considered alternatiwe plans are: (a) "no a ion," i.e., leaving
the exist' g Upper Basin works in~.lace and operating 'th the present
schedules and (b) water schedule an structure modificatio to achieve the
restoratio objectives for the Kissi mee River while opt' .zing fish and
wildlife nefits in the Upper BasinJ The development d evaluation of
alternativ lake regulation schedules.e discussed in Section .5 and Appendix
F of the report. Separable measur~s considered in comb ation with the
recomme ded alternative regulatipn plan included nlargement of
interconn cting canals and outlet stru4ures, levee breaching mbinatioDS, and
various c mbinations of land aCQuisi1ti. n measures. The alt ative of taking
no action must be included throughou the planning process. The "No Action ll

plan is d veloped to allow comparisos with the proposed a thorized project.
i

7.4 DEVE PMENT OF PROJECT MC$)IFICATION

7.4.1 Esta Ilshment of the RecOmme~dedProject Mod"lca

Detaile analY8es were conducted 0": proposed modificatio
flood contr 1project. Additive alternati~e measures which did
the pI . g objectives were either not Iconsidered or not ret
evaluation alysis. Planning objectiveaj:discussed earlier were
selection 0 alternative plans used for idevelopment of inte
analysis. I

Modifi ations of the existing Lake I Kissimmee regu1atio schedule were
considered for meeting the stated~ee River enviro ental goals and
objectives. Variations of lake stage-.arge schemes or op tional criteria
were anal zed to optimize project en*onmental outputs fo the Upper and
Lower . ODCe the optimum scbe~ewas selected, multi Ie combinations
of struct at and non-structural flood qantrol options were in estigated
to dete e the most effective methQd of maintajnjng the . ting level of
flood prot ction. Finally, various me_es of land acquisition ere considered
as part of the plan to obtain enviro~enta1 benefits and ovide for flood
storage in the Upper Basin, '

economic befit cost analysis was not co~ductedfor this projec ,economic and
social impa ts as a result of increased! water levels were d ented (see
Appendix ). Instead of the traditional economic benefit- st analysis, a
combinatio ofmethods for measuringe~onmentalimprove nts were used
in dete .. the impacts of the final~ayof alternatives. . evaluation
included co parison of historical flows, prediction ofwetlands, d a prediction
of habitat 't8 by HSI models.

i
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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 backfi11ing, 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
64.0 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 ofchannel enlargements, modification ofexisting 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 MOdJcationiof the ExIsting Lake.' Regulation Schedul Operational
Rules (Reg~1ation ,chedule Ahernative IRS2) •

',I I

Modifica ions of the operating rules 0' the existing flood con rol regulation
schedule we e also nsidered Historic!discharge characte' . were added
below the t p of tb schedule where notmally a no flow re' exists. This
alternative as pped as a potentialIplan during the earl screening of
alternative egula' n schedules, see Se~ion 7.5 and Appendix , based on its
inability to rovide required discharges for river restoration.

7.4.5 Addlt on of ypass Channel withIFixed Wei, Lake Kiss
(RegUlation Sch Ie Altematlve RS5) ~

The S D udy proposed a by-p~ spillway as the p . spillway to
discharge a a rate that closely approxijnates the pre-project tage-discharge
rating for lest s above the crest el~vation of 51.0 feet. A ake regulation
schedule op ion w .ch calls for the addi~onof a fixed weir and :YP8SS channel
around the 8-65 0 tlet structure was qonsidered to provide he operational
requiremen s of th proposed schedule. liThe weir elevation wo d be set at an
elevation t pass e minimum flows $,...( 250 cfs when stages are above the
elevation 0 the w ira Discharges abo, the weir were b on the rating
curve, Figu e A-2, m the 1991 feasibill report proposed byp weir at 8.65.
This altern tive w dropped as a pote ial plan during the e ly screening of
alternative egula! on schedules, see Seption 7.5 and Appendix F, based on its
inability to meet t e required discharges for river restoration.

7.4.6 Mo lficatlcln of the OptratJon Rules of the Propo eel 1ft'! Lake
Kissimmee Regul.tlon Schedule -

i i

Modifi tion the Upper Chain of .t,akes' regulation sche e proposed in
the 1991 ~ asibili report would resta e the ability to simul te the historic
seasonal fl w fro ' Lake Kissimmee to the Lower Basin, and provide higher
fluctuation of wa. er levels in the lak~·'. Eightee" modlficati os of the 1991
regulation chedu e were developed d evaluated based on their ability of
achieving he 19 1 schedule dischar requirements and' proving Upper
Basin lake stages. i

7.4.7 Stru ural ~100d Control Measutes •

Based n the Iequirements of the ~xisting authorization, y new project
proposal ust m tain the existing le~el of flood protection. Because project
impacts on reside ces and structural im rovements could sign' cantly increase
if the freq ency f water levels were aised above 54.0 feet a decision was
made by t e Jac onville District that· he maximum extent 0 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 iii 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 ofLake Cypress. Canal bottom-widths from 20 feet to 160
feet were tested The need to replace 8-61 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-85 Structure Modification or Addition of Bypass Spillway and
Gate Extensions - Modifications to the existing8-65 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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_ at Using the Ali~entof Short Can - Excavation
ofa canal al ng the ·gn.ment ofShort ~al, a shallow drainage"Canal between
Cypress L and ake Kissimmee, couW. reduce the amount t at C-36 and C-
37 would ha e to enlarged. Short ~a!, however, is now Ii I e more than
a depressio thro a marsh. Because lenlargement would r uire extensive
excavation d re oval of excavated I, material away from the marsh at
considerabl expe , this alternative was dropped from furthe consideration.

I

7.4.8 Addlt onal S ruetural Plans

i •

Flow-ways Be~n Tnbutary and Lake
- Incr asing the regulationlischedule of Lake ,. ee will effect

runoff fro the ibutary lakes. Lake rIlger is connected to e Kissimmee
through ger Cr ek, a small, mildly meandering natural str which flows
through a at, sw pyexpanse ofm~hesover a distance of ,000 feet. Since
Lake Tige and L e Kissimmee are at,' pproximately the sam natural ground
elevation d are ydraulieally connee d by Tiger Creek, the ealt flood stages
for the tw lake are intrinsically ~ed and are nearly id tical for floods
above elev tion 5 feet. Effects could b~ mitigated by acquisit n of real estate
interests, r by s ructural modifications to improve convey ceo In order to
eliminate he n d to acquire real es~te interest around th Lake Tiger by
increasing Lake . simmee's regulatio. schedule, an option w considered for
improving the fl w-way between thel lake and Lake ee to permit
additional water torage. '

c. A clitio of Weir or Flap ~ated Cu1~erts and Pump Station
between Lake iger and Lake ~i.mmee· This alt ative included
channel 'denin options, the addition of weirs or culverts 'h flap gates and
pump sta ion alt rnatives between ~es Kissimmee and 'ger in order to
avoid aeq isition of lands around L~e Tiger. Based on th analyses, there

a. Re S-65A - The studyl, addressed the remov of S65A as an
alternative 'nating the additio~ land reqwrements' Pool A in the
Kissimmee d for reducing or e~atingany structur 'improvements
at 8-65. pre ary assessment o~ the S65A removal al emative, both
financial an by logic, was initiated~'"order to determine th viability of the
proposal, eeause of the combination .• f high costs associate with the S65A
removal 0 tion, tentia! negative en ' onmental and navi tional impacts
associated 'th ver overdrainage . the desirability of he operational
flexibility 0 the d spillwaystruct~ it was recommended . at the removal
of 865A no be co idered as a project ~ature. The 8-65A op 'on is discussed
further in he flo control design sect~n, Section 7,7, of this report,
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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 Commjssion requested that a water control structure at
the northern end of e-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 recognized 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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The 19 1 fe 'bility study demonftrated that dischar s required to
accomplish ecolo' restoration of th~ lower basin could provided by
modifying e 00 control regulation ~hedule and operatio rules for the
lower grou of he water lakes (i.e., Ki$Dmmee, Hatchineha, , d Cypress).
The propo d mo fications (Figure 6-1' provided required inf1 w regimes for
the lower asin r toration, includingelatively continuous arges, with
rates that .ed 'th lake stages. The modifications to the peration rules,
along with propo ed provisions to r '. e the upper level of the regulation
schedule t 52.5 ming May-Septem 'r and between 52.5- ft during the
remaining onths of the year, also hay. the potential for inere . g the range
and tempo al d .cs of water level nbctuations in the lakes An associated
expansion r littor wetlands and increailsed quality and produ 'vity of littoral
habitat s oundi the lakes was su.sted, but not rigoro y evaluated.

t com onent of plan form~ation for the Headw ters study was
ound he development of • Lake Kissimmee'r ation schedule

which wo d mee or exceed the enviro ental benefits which ere attributed
to the re torati of the lower ee River as sho in the 1991
authoriz' do ent. Key compan, nts of the regulatio schedule and
operation e difications in the 1 91 feasibility study ere used as a
template r dev oping alternative Up er Basin water ment schemes
for meeti the toration criteria , environmental objec ves of the river
and head ater 1 es. However, the~'tential for modifying he Upper Basin
regulation sched e and operation . es was limited by t1 control and
navigatio const .nts, which establi . an upper and lower nvelop for lake
stages an disch ge manipulations. .

Betwe n Au st 1993 and Novem~er 1993, the SFWM and the Corps
developed 21 alte ative lake regulatioP schedules (Table 7-1 d Figures 7-1).
During t is ite tive design processJ an interagency envi nmental team,
consistin of the· SFWS, the Florida Game and Freshwater ish Commission,
the SOan the Corps members~eviewed aDd screene the alternatives
based on heir nformance to project related goals for the :wer and Upper
Basins. pen' F provides a detaile explanation of the p cess which lead
to the de elopm nt and evaluation of the 21 alternative sch dules.

I

I
I

7.5 EVA UA4 OF lAKE KIssiMMEE REGUIATIO SCHEDULE
ALTERNATI ES I

I

pme" of Alternatives
i
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TABLE 7·1.. -
REGULATIONSCHEDULEALTERNA~

(See Figures In Appendix F.)

ALTERNATIVE OPERATION RULES

RSI Three discharge zones bounded by an upper flood control

(SFWMD 1990 AND regulation zone when lake stages exceed 52.5-54 It and a

1991 FEASIBILITY lower no discharge zone when lake stages are < 48.5 It.

STUDY SCHEDULE)
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.

RSI-A Same as RBI with slight modifications to historic stage-
discharge rating curve.

RSI-B Same 88 RBI without March no discharge zone.

RS2 Same discharge zones 88 RS1·B except upper flood control
regulation zone is bounded by existing regulation schedule
elevations.

RS3 Same as RS1-B with slightly higher flood control envelop
during May.

RS4 Same 88 RS3 except 250 ds zone changed to 400 cfs zone.

RS5 Two discharge zones bounded by the same flood control
and lower no discharge zones 88 RS4. Within this envelop
discharges are maintained at 250 cfs when lake stages are
< 51.68 It or unregulated flow as lake stages overtop a weir
with a fixed crest of 51.68 It.

RS6 Two discharge zones bounded by the same flood control
and lower no discharge zones 88 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
(RC-A rating curve from Appendix F).

RS7 Same as RS6 with the addition of a 400 ds discharge zone
when lake stages fall within designated ranges during
November-May.

RS8 Same as RS6 with a ditlerent stage-discharge rating curve
(RC-B rating curve from Appendix F).

RS9 Same as RS6 with the addition of a 400 ds discharge zone
that occurs at different lake stages than the RS7 400 cfs
discharge zone
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I ' TABLE 7·1
. - .JtEGULATION SCHEDVLE ALTERNATIVES

(See Figures III AppelIIdlx F.)

ALTERNATM OPERATION RULES
I I

m: 9-A I Same as RS9 wi$ a modification to the 400 cfs discharge
I zone i

m 9-B Same as RS9 witIh a modification to the 400 ic:fs discharge
zone different frqm that of RS9-A

m g-C Same as RS9~ a modification to the 400 ds discharge
zone cillf'erent rr+m that of RS9-A and RS9-l•

m: 9-D Same as RSg.~thelimination of 400 cfs ~~scbarge zone

(T400C150RR in during Novemr-December

USNSCAR i

flSl0 Same as RS9·A ~th historical stage-discharge rating curve.

m: 10-A Same as RS9·B ~th historical stage-dischaJ Be rating curve.

m 10-B i Same as RS9-C ~th historical stage-disc:haJlie rating curve.

m IO-C Same as RS9-D I,with historiQl stage-diech81rae rating curve.

1:811 Same 88 RS9-C Iland RS1D-B with RS8 &tap .discharge
rating curve d~Dg January-June and histA: rieal stage-
discharge ratiq curve during July-Decemb r.

m: ll-A Same u RSIl ~th elimination of 400 cfs . zone
during Novem~r·December.

-
(TI00( HISRB in

USF1~SCAl ..) I

r

i
,

i

i
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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 150 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, (l970-87) post-channelization simulation period, using a modified version
of a continuous simulation model (Fan, 1986) for the upper chain of lakes
(UKlSS 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
characteristics of the RBI schedule, because the 1991 feasibility study
demonstrated that the hydrologic performance ofthis 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 RBI
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
ofdischarges 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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uq.l:U·U e~onmentaI analys4 were based upon c mparisons of
simulated stage duration I curves for the post annelization

period D . g the 1934-60 period of reccjrd, Lake Kissimmee st es exceeded
54 ft appro' ate 7 percent of the! time and were less than 48.5 ft
approximate y 19 P rcent of the time. i Because frequencies f lake stages
between 49. ft and .8 ft were similar fqr the observed post-re ation period
and histori perio and the primary e~vironmenta1objective or the Upper
Basin is to eestab' h littoral wetlandsi that were drained by lowered lake
stages, Uppe Basin analyses focussed 001 the degree to which t e altematives
increased fr quenci of lake stages bet"'teen 50.8 and 54 ft.

7.5.3 (nlUal screeJng 01 Anernatlves .
I ;

Initial sc eeningofthe hydrologic performance ofeach altern tive indicated
that nine sc edules i failed to meet the mi.,irnum requirements the Upper or
Lower Bas' restol'! tion criteria. Five ternatives, the RBI, I-A, RBI-B,
RB3, and 4 sche ules, were eliminate because simulations' .cated these
alternatives would result in Upper asin water levels at would be
consistently lower an stages produce. by the existing re tion schedule.
The RS2, 5, 6, and RS8 altem'ves were eliminated because their
discharge c aracte . tics during aver" flow periods were' dequate for
Lower B . restor tion. Simulations inWcate that 50 percent f the time the
RB2 and RS sche ules would produce ~ows of only 250 ds. The RS6 and
RB8 alterna ives p uced higher disch.ges, but were less th 600 cfs during
most mont s, inel ding much of the V'I~t season. Based upo Lower Basin
stage and pper in discharge rela'onships, iDflows pro ced by these
schedules ould nsistently inundate 4)Dly 50 percent or Ie of the river's
floodplain. Table 7-2 summarizes th~ screening process r the first 8
regulation hedul options, The RS7 aI_emative was the only temative that
met both t e Upp r and Lower Basin ol>jectives.
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TABLE 7·2
INITIAL SCREENING OF ALTERNATIVES

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

(1970-88)

RSI ACHIEVED POOR NO

RSI-A ACHIEVED POOR NO

RSI-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, RSIO, and RSll 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 RSI0 series also include the 400 efs transition zone, but uses
the historic rating curve above the 50 foot stage instead of the RCA rating
curve. RSll and RSIIA include the 400 ds 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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RS7, RS ,RS9- through D, RSIO~I. RSIO-A through C, 11, RSII-A
produced di .:barge gimes that met th«f Lower Basin restorati criteria and
improved up n the ydrologic performan~e of the RBI schedule. Compared to
the RS1 sch dule, ase alternatives hadllower frequencies of n flow periods,
increased th m tude of low flows durmg wet season mon s and average
flows durin dry ason months, and iledistributed average d high flow
volumes in more tural seasonal pat~m.

The sim ated e~ects of these 12 sch~dules on lake stages
to observed lake s~age frequencies bet'fVeen 1970-88. The edules were
grouped int thr separate classes t,ased upon their ch acteristics of
stage/disch ge ave the period ofrecor~ Alternatives RSI0, lO-A, RSI0-B,
and RSI0-C esult in frequencies ofl~ stages> 61.5 feet th t were similar
to that pro uced b the current regul8l1iion schedule, but si cantly lower
frequencies of st between 49.5-51.8 feet. Alternatives 7, RSll, and
RSll-A res ted in slightly higher frequ~ncies of stages >52.5 eet and lower
frequencies of s es between 50-511 feet than the c nt schedule.
Alternative RS9, 9-A, RS9-B, RS9-!., and RS9..D produ the greatest
increase in equen ies of lake stages >. 1 feet, and had frequ cies of stages
between 49 51 feet similar to observed equencies of these st . es during the
1970-88 sim ation period.

1

1

During inte ency meeting in N~vember 1994, the last two schedules,
RS9-D and RSll- were selected to r· evaluated further b the USFWS.
While the h cirolo .c performance of th •RS9 type schedules d be similar
for both the Upper I d Lower Basins, tb· RS9-D has less opera on constraints.
Because thi alte ative does not have. zone that limits disch to 400 ds
when lake sages e between 50-52 feet! during November-Dec mber, it would
produce mo e natal inflows to lowe~r.in during these mon hs. Therefore,
the RS9-D as sa ected for its overall •..1 erformance for both he Upper and
Lower Bas' s. T e RSII-A schedule as selected based on ts potential to
increase th upper! nd of the Upper B . wetlands. Table 7-3 ummarizes the
selection of the fi two alternatives. ..
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TABLE 7·3
EVALUATION OF INTERMEDIATE ALTERNATIVES

OPTION ACHIEVE FREQUENCY OF LAKE STAGE MAINTAIN
LOWER BASIN LAKE KISS STAGE ABOVE OBSERVED FOR FINAL
FLOODPLAIN ABOVE 52.5 FEET 49-51 FI' PHASE OF
INUNDATION (1970-88) (1970-88) REVIEW

RS7 ACHIEVED GOOD POOR NO

RS9 ACHIEVED FAIR GOOD NO

RS9A ACHIEVED FAIR GOOD NO

RS9B ACHIEVED FAIR GOOD NO

RS9C GOOD FAIR BEST NO

RS9D BEST FAIR BEST YES

RS10 ACHIEVED POOR POOR NO

RS10A ACHIEVED POOR POOR NO

RS10B ACHIEVED POOR POOR NO

RS10C ACHIEVED POOR POOR NO

RSll ACHIEVED GOOD POOR NO

RSllA ACHIEVED BEST POOR YES

7.5.5 Detailed Evaluation and Selection of Final Plan

The USFWS conducted detailed analyses ofthe final two alternatives, RS9-D
and RSll-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 400Cl50RR, and RSIl-A is TIOOOHISRR). 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:

7-27



7-28

I
I

I

• aver~ durJtion, in days, of watbr levels greater than 52.5 feet, the
present re .lated taximum of the lake+; ~

• aver dura~ion of water levels ldwer than 49 feet; ~

• coemc ent Of~.1ariation of the daily ....irecords over the 18 pe lad of record
provides a easurd of overall variabilit)'i of water levels from t e mean;

I '

• averke dut8tion (days) with greater than 90 per+nt floodplain
inundation ~ the ret season (June 1 - Oct 31);

• aver~ dura~on (days) less than ~OO cr. flow at 8-65, inlwet season;

• aver~ge du~ation (days) with greater than 25 per~nt floodplain
inundation, IJan 1 -I May 31; :

• avet duraron (days) less than llOO cf. flow at g-65, J 1 - May 31.

A fo:t:usl devised to provide Ian overall ranking 0 the final two
alternative and to compare these altert...• atives with the period .Of record. The
overall r .' (R)~qUals the weighting...lfactor (W) for each crit rion times the
individual r . g alue (r) for each cri~erion, SUlDJlled across ! he 7 criteria:

I .

\ IR = WelXIel + W~fl + ... Wc'Ixrc'I I

The indi\ridual bnking value (r) fo~ each criterion is a val e from 0 to 1,
based on t~e ran~~ues observedror the alternatives the observed
values in tile refe~ence periods of reco~.d. For criteria 1, 2, 3 4, and 6, high
values are .pore ~sirable, and r is calclUated as follows:

I I r= l
where x.... J. the ~ghestvalue for each ~terioD BJDOog the altjrnatiVes or the
period of r'cord. I I

For critlria 5 td 7, lower values~ more desirable, and r liS calculated as
follows: 1 I

I I

I I r = 1--X
I I

I I Xm.x

I

!

I

II
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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 fmal 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 altemative rated
higher than the RSII-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 ofthe final alternatives. Based on the performance of the schedules,
ajoint 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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TABLE 7-4
RANKING OF THE FINALlWO LAKE SCHEDULE ALTERNATIVES

-
SCORE

•

2.000 4.80 0.078 0.152 23.30 0.382 0.725 24.90 0.387 0.774

1.000 38.70 0.442 0.442 85.30 0.975 0.975 63.10 0.721 0.721

2.000 3.08 0.708 1.416 2.60 0.598 1.195 2.57 0.591 1.182

0.990 31.00 0.401 0.401 77.30 1.000 1.000 70.80 0.916 0.916

0.108 56.«J 0.000 0.000 38.20 0.323 0.323 52.50 0.069 0.069

0.500 SO.3O 0.438 0.219 102.90 0.896 0.448 80.70 0.702 0.351
----

--0.5420.478 41.40 .._~-

~ .~ .~

7.076 2.902 4.665 4.116

4.00 0.956

18.50 0.990

1 50.30 0.108

0.5

4

5

2 1 87.50 1.000

3 2 4.35 1.000

6 0.5 114.90 1.000

7

TOTAL stt)RE

wr I CAlC-

l~c:RfT::ERfA::.!:FAC:m'f~OR:l2!m34:J~::scoi~REij~!m::!i!!:::J!l~SCOREOUTPUT

1 2 84.30 1.000

NOTES:
1 CRITERION 1 =AVE duration (days) water levels exceed 52.5 It (po-ItIvely correlated, wfIh .",tlng factor = 2)

CRITERION 2 =AVE durdon (deys) wider 1ewI. below 49 fl (PoeItMIy correlated, wItI weighting factor =1)
CRITERION 3 =Coeftlclent of variation of water Iewl. Oller 18-year period. (P0IItIve1y c:orntIlIted, witt weighti'tg factor =2)
CRITERION 4 =A~ duration (days) with greater th... SO'.' toodpleln Inunddon In the wet .BIOn (June 1 - 0Gt 31)

. ·1
CRITERION 5 =AVE durdon (days) with Ie.. th.. 200 cflIlow at a-85, In the ,",..-on. cor...
CRITERION 8 =AVE durdon (days) with greater th... 25% floodplain Inundelon, Jan 1 - May 31. (PoeItIwIy comIIated, with weighting factor =0.5)
CRITERION 7 =A~ duration (days) with Ie.. th... 200 cfe tow .. S-8S, J... 1 - Mev 31. (lrMrII1y correlated, with weighting factor =0.5)

2 NOTE: (r) =Indl\'ldull renklng 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 .~MENtAL RESTORATION 'NALYSIS OF THE RE
LAKE REG LATIOfrt SCHEDULE '

7.6.1 Wetla d Re~oratlon

In their 994 re ort, the USFWS co*ducted an analysis to etermine the
extent of ad 'tional acreage ofwetlands that would be restored b higher water
levels in es ee, Hatchineha.1 and Cypress once the recommended
schedule wimple ented. According tb the Service's report, he waterward
edge of the arah ound the lake abor. should not change as a result of the
proposed pr ~ect be use of the predomiDance ofhighly tolerant etland plants
at the wate s edge. The minimum hydrO~ogicregime for dete .. g wetlands
is generally accept d as continuous sat4ration for at least 5 rcent of the
growing Be n. uming that the groWing season is year-ro d in the study
area (the ost ri rous standard), tb~ equates to 18 days of continuous
saturation.Ii'

I ,
All dura ions re derived from moClel simulations over 18 year, post-

channelizat on (19 0-87) period. The mpdel has been calibrate for stage. but
underestim ted harge during the ~ulation period by ap oximately 20
percent, uring e 18-year period uSed for model simulati DB, the Upper
Basin rece ved a proximately 10 petcent less rainfall, an as a result,
contribute 40 pe cent less average ~ual runoff to the Lo er Basin than
during the re-re ation period of re~rd (Obeysekera and ftin, 1990).
As a result of u . g a drier period of ~he historical hyclrolo cal record, the
wetland 0 puts e considered consettvative. During perio of normal or
above no al r' an both basins would attain significantly ater benefits
then the s' ulati n model predicted. the observed 1970-198 period had an
average du ation f 18.2 days saturatioh at an elevation of 5219 feet. While
the RS9-D terna ive provided an aver~duration of 19.25 da s saturation at
52.87 feet. The Se .ce generalized the findings of the hydrolo .c analyses and
assumed t at the~resentupper end of!wetlands is approxima ely 52 feet and
the with roject pper end of wetlan~ would be 52.5 feet. Based on the
Service's e aluati n, the revised lake r~gulation schedule wo d restore about
5,939 acre of a ditional littoral m.h relative to the pr sent condition
excluding he br~Ching of local farm !levees. If all three 0 the local farm
levees, wh ch we e identified by the tJ...SFWS, adjacent to t e shorelines of
Lakes Kiss ee, Hatchineha, and ey»ress are breached abo t 7,236 of acres
of marsh ould b restored.

I
I
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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 ofnormal or above normal rainfall both basins would attain significantly
greater benefits then the simulation model predicted. Evaluation species were
those listed below:

1. Snail kite (Federally endangered)
2. Florida sandhill crane (State threatened)
3. Bald eagle (Federally endangered)
4. Audubon's crested caracara (Federally threatened)
5. Wood stork (Federally endangered)
6. Florida mottled duck (resident game species)
7. Snowy egret (State species of special concern)
8. Largemouth bass (sport fish species)
9. Great egret (widely ranging, opportunistic predator)
10. Ring-necked duck (migratory game species)

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 existingwetlands 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.

7-33



124

-r------r----
I ,

I

I

TABLJa 7·5 I

.. .HABITAT~ACRES X USI)~
FOR ,EXITING AND ... OMMENDED P
II

SPECIEf:
!

WITHOUT i WITH rll.fAN'GEI

PROJECT PROJECT

FLORIDA DUCK 6,755 9,119 2364

RING-NEe;KDU~;K 11,516
I

15,015 3499

SNAIL KI'rE I 659
j

839 180
!.

GREATE DRET 17,619 21,509 3890

SNOWYE GRETI 13,943 I 16,501 2.558

WOODS'] ORK 16,491 18,353 1,862

LARGEMI lUTH MI" ...... 38,174 38,937 163

BALDEAPLE 31,827
I

32,102 ~75

SANDHILL eRA]~E
I

(~)63,452 I 63,208

CRESTEI rA~~('lARA 41,486 41,618 ]32

ALL SPE~~IES
!

257,201 5,278241,923
I
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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 a<ljacent 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 ifwe 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
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I I
restoration. the reJ/noval or partial removal oflocally constructeh levees would
enhance th~~ydroj>eriOd on the interi. portions of the proPiorty presently
beingpro1~e levees, allowing IPr expansion of the I littoral zone
in the Uppet Basin Breaching of the lev,:'ees was considered ,a more viable
alternative tp degr tion of the entire I'-vee. The breach was timated based
on providin~a ., um of 100 foot gaPS!i at approximately eve ,one thousand
feet along ~e leveel alignment, This alttJmative would be less %pensive than
degr~ding t~e enttte levee, and would ilprovide areas for up d habitat to

remam. J i '

An anal sis WE performed to de.nonstrate the cost e ectiveness of
degrading fi e local' arm levees located adjacent to Lakes Cyp , Hatchineha,
and Kis3ee. T Ie 7-6 describes tb. levees and the anal based on the
value ofwe ands e ected for degrading!ithe levee and on the e cted Habitat
value outpu s as de ailed by the USFWS In their Coordination Report. Out
of the ten ~cies delled by the USF\VS, only five showed si cant changes

Egret, Sno Egr, Wood Stork, and th~ Bald Eagle, were sele ed for the cost
efTectivene analiis. Degrading the lifive local levees is re mmended to
improve pr dect s • rage capability for the Lower Basin rest tion and for
increasing f.he Ie ' 1 of environmentad enhancement in the Upper Basin.
Breaching 0 the 1 • ees would restore~ additional 1,350 acres of marsh. The
total additi nallit*ral marsh added rel,tive to the existing con 'tion would be
5,939 acres. I :

I I

I I
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TABLE 7-8
COST EFFECTIVENESS OF BREACttNG
LOCAL FARM LEVEES

.....
IV...,

..:' ..

. .

....

LOCAL FARM LEVEES

LAKE CYPRESS

LANDS PROJECT LAND COST COST TO ADDED ADDED LOCAL LEVEE
,""ENGTH BElWEEN STORAGE REQUIRED OF GAP WETlANDS HABITAT TOTAL PROJECT

(Fl) 52.5 & 54 FT (ACRE-Fl) FOR PROJT LAND LEVEE PRODUCED (IN HABITAT PROJECT RECOMMENDATIONS
(ACRes, STORAGE Its1.000'.' ICS1 000'.' IACRES' UNllS' COST

1 BRONSON

LAKE HATCHNEHA

13,000 700 1,110 YES $674 $26 166 210 $700 GAP LEVEE

2 SPARKS CANDLER 15,000

3 ROLUNG MEADOWS 22,000

lAKE KISSIMMEE

500

1,826

810 YES

2,550 YES

$707

$5,480

$26

$30

31

1028

39 $733 GAP LEVEE

1511 $5,510 GAP LEVEE

4 OVERSTREET

5 OASIS

14,000

2,500

171

205

525 YES

375 YES

5274

$256

$22

$10

103

22

180 $296 GAP LEVEE

38 $266 GAP LEVEE
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7.7 FLOOD_CONT~OL DESIGN OPTIM~ZATION

t formulated
outputs. The
existing level
as additional

but necessary

30 percent SPF
38 canal, which
001 A The local

Hydrologic MOdell~ng Methodology

!
I

. ting flood control projec;.!is designed to convey
ately a 7-year event) flo event within the
to ap roximately an 11,0· efs peak flowing in

I
I

urpose of the rainf'iju runoff modeling in his study was to
analyze d co are the hydrologic •trects of the existing d proposed new
regulatio' 8ch ules, to insure tha the Kissimmee pro' ct continues to
function, and t maintain the same level of flood protect n in the Upper
Kissimm e B . as it was originall designed for all Ian above 54.0 feet
elevation

I

ses were undert~n to define the limits f flood impacts
in chain of lakes. i Once these impacts ere developed,
ere continued to de me a project design w ich would meet

our reco end flood control co aints. The flood co trol design was
constraine by t e top of the propo lake regulation sch ule or 54.0 feet
NGVD. on this design constrain , our modelling indicat 8 that there will
be no proj ct ind ced flood impacts a. ve the 54 foot conto . Furthermore,
these floo impa t8 will not extend b"ond the boundaries 0 the 8-61 and S
63A contr I stru ures due to the e~:~Siveamount of reside ial development
that is pr sently located and expan . g in north Osceola Co nty.

I .

I

I

Based 0 our J uary 21, 1994, Re.w Conference which as held in the
Jacksonvill Diat ct with the South Rorida Water Manage ent District, a
decision w ma by the Jacksonville IDistrict to limit proje induced flood
impacts to he to of the proposed new Lake Kissimmee re tion schedule
or 54 feet. This d ision was establish"d based on the require ents from the
project aut orizat' n that is, to limit0i.... educe the potential fo project induced
flood dam es on djacent residentialeas. Potential inere in post-project
flood stag s ab e 54 feet were ad essed through pro sed structural
modificati ns of t e existing flood con 01 canals and outlet s cture at Lake
Kissimme .
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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 -B-65A (translates to
about elevation 49.5 feet at 8-65 tailwater). 8-65 is operated such that the total
discharge at 8-65A (8-65 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 8PF flow translates to a peak stage
at the 8-65 tailwater of about elevation 52 feet. Any attempt to maintain a
tailwater comparable to existing conditions would require the reduction of
8-65 releases to less than 5,000 cfs, which in twn 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 8-65, 8-65 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 of8-65 for the recommended
project. Appendix A, Hydrology and Hydraulic Analyses, provides a detailed
documentation of the modelling efTart and the optimization of the flood control
design features.

With the combined capabilities of the UKI88 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 UKI88 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 ofcertain project
features. The alternatives which were considered for flood control design
optimization are described below:

a. Alternative 1 (With bacldlll 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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o 90 fett. Enlargement of tije canals C-34 and C-3 was found to
ary in .rder to maintain thd current level of flood ,- rotection.

I

from 70 feet
be not nece

c. Alte ative S (Plan 2) is the~e as Alternative 2 but with an
increase of 3 perce t in the Lake Kissim$lee outlet capacity by nlarging 8-65
from a 3-bay to a 4.. y structure. '

but with an
nlarging S-65

d. Alte adve.. (Plan 1) is the.~e as Alternative
increase of 6 perce t in the Lake KissiD:Qnee outlet capacity by
from a 3-bay to a 5- ay structure. :

7.7.2 OpUm zatlon~f Flood Control O'-Ign for Upper Basin
I I

For each f the ix locations (KissiJJuJ).ee, Tiger, Hatchineha Cypress, 8-61
tailwater, d 8-63 tailwater) shown tolbe affected by the re ation change,
stage freque ~ rei tionships were ex~ned for the four alte atives. Table
7-7 shows eak ood stages for the I Existing Conditions Jand the four
alternatives describ d in Section 7.7.1 uslng the proposed regul tiOD schedule.
FiguresA-1 throll h A-21 of the Hydrol~and HydraulicsAp ndix also show
plots of th st frequency curves tc)l existing conditions and the four
alternatives using be proposed regulation schedule. Revie of the stage
frequency t ble an stage-frequency c~es leads to several co elusions:

1. Alte ative 1 satisfied the stage-61equency criteria for Kissimmee,
however, th incre ed stages at the up.ream locations, S-61, -63A and Lake
Cypress e it D essary to improve ~ownstream conveyan e by enlarging
canals C-36 and C- 7. !

2. Alter ative 2~satisfied the stage-Cr_,!quency criteria for L os Cypress and
Hatchineh , but t e improved dOWDstrtam conveyance inere ed the level of
flood stage in L e Kissimmee abO\fe elevation 54 feet r the 25-year
frequency torm. i

3. Alte native 3 (8-65: 4-bay) doe$; not restrict stage i .pacts on Lake
Kissimmee to bel elevation 54 feet f~r the 25-year frequen storm.

4. Alte ative 4 (S-65: 5-bay) limitls stage impacts at all six locations to
elevation feet r below (see 5. belo.).. Altemative 4 is th recommended
flood contr I desi solution.

5. Alt ough be 8-61 and S-63A !tailwater locations sh w minor stage
impacts (0.1 feet) bove elevation 54 for the recommended pI ,maintenance
dredging 0 Can· 35 and 34 to their hs-built templates will eIiminate these
impacts.

i
I

:
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TABLE 7-7
PEAK STAGES FOR ALTERNATIVES

FOR-OPTIMIZATION OF UPPER BASIN FLOOD CONTROL DESIGN

PEAK STAGE EXIST ALT. VS. ALT. VS. ALT. VS. eALT VS.
(EL. FI') CONDI- #1 EX. #2 EX. #3 EX. #4 EX.

TIONS

6-YEARFREQ

8-61 TAILWATER 53.91 M.53 0.6 54.11 0.2 M.OS 0.1 M.01 0.1

S-63A TAlLWTER 53.86 640.49 0.6 54..03 0.2 M.01 0.2 53.98 0.1

CYPRESS 53.47 640.15 0.7 53.67 0.2 53.63 0.2 53.68 0.1

HATCIDNEHA 52.87 53.82 1.0 53.39 0.5 53.35 0.5 53.3 0.4

KISSIMMEE 51.77 52.73 1.0 52.83 1.1 52.83 1.1 62.77 1.0

TIGER 52.39 62.99 0.6 53.03 0.6 52.99 0.6 52.99 0.6

JACKSON 56.8 56.8 0.0 56.8 0.0 56.8 0.0 56.8 0.0

ROSALIE 56.1 56.1 0.0 66.1 0.0 66.1 0.0 56.1 0.0

MARIAN 61.4 61.4 0.0 61.4 0.0 61.4 0.0 61.4 0.0

10·YEAR FREQ

8-61 TAILWATER 64.53 64.98 0.4 640.47 -0.1 640.47 -0.1 64.38 -0.1

S-63A TAlLWI'ER 54.53 M.s.- 0.4 04.50 -0.0 64.49 -0.0 64.43 -0.1

CYPRESS 54.16 64.62 0.5 64.09 -0.1 64.09 -0.1 53.99 -0.2

HATCHINEHA 53.69 04.29 0.6 53.86 0.2 63.86 0.2 53.74 0.1

KISSIMMEE 52.41 53.09 0.7 53.29 0.9 53.29 0.9 53.17 0.8

TIGER 52.93 53.35 0.4 53.46 0.5 53.44 0.5 53.37 0.4

JACKSON 57.4 57.4 0.0 57.4 0.0 57.4 0.0 57.4 0.0

ROSALIE 56.3 56.3 0.0 56.3 0.0 56.3 0.0 56.3 0.0

MARIAN 61.7 61.7 0.0 61.7 0.0 61.7 0.0 61.7 0.0

1. Alternative 1. - Proposed Regulation Schedule with no structural moclificatioDL
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 8-65 outlet from 3 to 4 bays.
-4. Alternative 4. (Plan 1) - The Recommended Plan· Proposed Regulation Schedule with enlarging canals
C~6 and C~7 and increasing S·65 outlet from 3 to 5 bays.
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TABLE 7-7 <intinUed)

IlEAK TAGES FOR DEa' GN ALTERNATIVES
FOR OPT'N"I~A. N OF UPPER B·" IN FLOOD CONTBOL DESIGN

i '

,

PEAK STAGE
(EL. PT> I

E~ST ALT.
CONDI. #1
TONS

vs. +LT.
EX. ;"2

i

:

VB. ALT. VS. ALT. va.
EX. #3 EX. ill4 EX.

8-61 TAILWA'ru

S-63A TAILW~TR

CYPRESS

slu6
EB.01

fj5. 71

55.91

55.92

55.59

-0.0

-0.1

-0.1

, I

~5 -0.6

-0.6

-0.7

55.33

55.38

M.98

-0.6

-0.6

-0.7

66.27

54.88

-0.7

-0.7

-0.8

HAT

KISSIMMEE

TIGER

JACKSON

ROSALIE

5O-YEAR PR1 Q

!15.42

/13.96

~.08

~.1

~.6

~.1

55.3

53.79

53.96

58.1

58.6

82.1

-0.1 154.85

-0.2 1M.21

-0.1 154.25

0.0 158.1

0.0 62.1

-0.6

0.3

0.2

0.0

0.0

0.0

M.82

M.14

M.2

58.1

58.6

62.1

-0.8

0.2

0.1

O.Cl

OJ

54.88

53.95

54.05

58.1

56.8

62.1

-0.7

0.0

0.0

0.0

0.0

0.0 e·
8-61 TAILWJ 'fER

S-63A TAIU ATR

,56.77

8&.84
58.45

58.45

-0.3 66.88

-0.4 '66.89

-0.9

-1.0

55.79 -l.C

55.82 -I.e

-1.3

-1.3

55.94 -0.5 55.49 -0.9 55.39 -1.1 64.93 -1.5

CYPRESS

HATe ' ..
~.56

56.41

56.19 -0.4 55.58 -1.0 55.5 -I. 65.12 -1.4

KISSIMMEE 55.13 54.34 -0.8 i 54.88 -0.3 54.68 -0. 64.08 -1.0

TIGER

JACKSON

ROSALIE

55.15

58.4

56.8

62.4

54.44 -0.7 54.88 -0.3 54.71 -0. M.23 -0.9

58.4 0.0 58.4 0.0 58.4 O. ~ 58.4 0.0

56.8 0.0 56.8 0.0 56.8 O.D 56.8 0.0

62.4 0.0 62.4 0.0 62.4 0 D 62.4 0.0

7442



133

7.7.3 S65A REMOVAL OPTION

The removal of 865A was considered by the 1985 Kissimmee River Final
Feasibility Report, the 8FWMD'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 uncertainty 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 865A 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 8-65.

The UNET model was used to assess the potential overdrainage problem
arising from the removal ofS65A Flood flows, average daily flows and low flow
conditions out of 865 were modelled to determine the range of potential stage
impacts in Pool A

The removal of 865A 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. 8. 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 of865A does not remove the requirement
to increase the outlet capacity at 865. The model indicates that the 865A
removal alternative would result in a net increase in flood stages above 54 feet.
Therefore, the 865 structure would have to be modified to compensate for the
increase in flood stages.
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In order t dete e the cost effectiv.ness ofthe S65Aremo alternative,
cost estimat s we developed for co~pari80n to the reco ended plan.
Annual oper· don d maintenance costs Iwere not included in comparison.
The cost of the 8 structural improve~ents including the a 'tional land
requirement in Po I A (above 1991 feasibility levels) were com ared with the
option of 86 A rem val and tieback leve. degradation. Table 7 summarized
the 865A an ysis. e cost ofthe recoD$lended 865 structural provements
is approxim. tely $ .0 million. The cost, Ito provide the 86M r mova! option,
excludingov rdr' e or environmentalhritigation measures, is proximately
$3.7 million. Addit e measures, wheth.~ levee impoundments r small weirs
in the tribut are to hold water leve. up in Pool A, would in ease the cost
further. Th refore this option was not ~nsidered further.
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TOTALS $3,365,000 $3,725,

1. 865A EST TE iAsED ON UPDATED CQST TO REMOVE S65B.
2. WEIR C STS B,$ED ON UPDATED COST FROM 1990 SFWMD
REPORT. I

I

REMOVAL

$ 620,

$2,000,

$1,105,

PLAN

$ 365,000

$3,000,000

C08T OF
RECO

I
I

COSTC~MP

CONTROL

ITEM

REMOVE
TIEBACK J..!E1VEli:S

865 MODIF CATIO

ENVIROINMEN:f.A
MITIGATI N

LAND8
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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 TiiE!r - Lake Tiger is connected to Lake Kissimmee through Tiger
Creek, a small, mildly meandering natural stream which flows through a Oat,
swampy expanse ofmarshes over a distance of9,000 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 (Le.,
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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NOT EIl..I........~TED

PLAN 2

NO COSTS

PLAN 1

NO COSTS

$3,000,000

$3,000,000 I

Several 8 ructural alternatives and mbinations of the al matives were
considered d evaluated for constructio at the Tiger Creek 10 tion to reduce
flood stages In Lake Tiger. Since the e Tiger flood stage is intrinsically
linked to th Lake Kissimmee flood 8take, the only structural alternative to
reduce with project flood stages below 4ke KissimJnee is isola g Lake Tiger
and inst 'g a substantial pump statiOJil.

Sizing 0 the pump station based on the critical 25-year ood frequency
indicate tha a 165() cfs capacity pump station would be requir d at the Tiger
Creek outle of Lake Tiger. A preJirnin,ry cost estimate for a 1650 cfs pump
station was prepared. Estimated cost ~ $10,647,000. The es imated cost of
land acquisi ion at Lake Tiger, including!lthe costs of lands, a . tration, and
contingenci s is $3,000,000. Additio~ costs associated the station
superstruct e, inI&t and outlet channelat, culverts and tieback 1 vees extending
to high gro nd would escalate the total!cost of the pump stati n even higher.
Fwthermo e, annual operating and m~tenancecO$ts as well environmental
mitigation e additional considerationsi making the pumping ption even less
attractive. i

Therefo e, the flood control SOlutio~:~LakeTiger must b similar to that
already re mmended for Lake Ki' ee, which is a mbination of
implement g Plan 1 (C-36 and C-37 improvements, 8-65 e argement) and
acquiring' terest in lands to elevation154 feet around Lake ·ger.
Project Ian lYing between the 52.5 foo~ contour and the 54 ti t contour would
need to b acquired based on a nOli.age easement. A p tual flowage
easement being recommended over I ee acquisition due to e limited post
project en 'ronmental benefits within I he Lake Tiger littoral zone.

TABm 7-9
~"l'&INATION OF LAKE riGER TRIBUTARY

I
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c. Lake Rpsalie - Lake Rpsalie is connected to Lake Kissimmee through
Zipperer Canal, a man-made canal about 2.0 miles in length. G-113, a 8FWMD
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 8-65 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 8-61 and 863A 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 ofthe 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 54-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 FWOD STAGE COMPARISON (IT)

--------------~----- ----- -

----

RETURN PERIOD OF FLOOD EVENT IN YEARS

PEAK STAGE (FT) 5-YEARFREQ 10-YEAR FREQ 25-YEAR FREQ 5O-YEAR FREQ l00-YEAR FREQ

EXIST PLAN EXIST PLAN EXIST PLAN EXIST PLAN EXIST PLAN
CONDo CONDo CONDo CONDo COND

S-61 TAILWATER 53.91 54.01 64.53 54.38 55.96 56.22 66.77 55.44 57.22 55.86

~-

';'I S-63A 53.85 53.98 54.53 64.43 56.01 55.27 56.84 55.5 57.46~ 55.89
;- ------

~
TAILWATERQO

CYPRESS 53.47 53.58 54.18 53.99 56.71 64.88 58.56 56.12 57.0.- 56.57

HATCHINEHA 52.87 53.3 63.69 63.74 55.42 54.68 56.41 64.93 58.99 55.44

KISSIMMEE 51.77 52.77 52.41 53.17 53.96 53.95 55.13 54.08 58.18 54.58

TIGER 52.39 52.99 62.93 53.37 54.08 54.05 55.15 64.23 56.18 64.89

JACKSON 56.8 56.8 57.4 57.4 58.1 68.1 58.4 68.4 58.7 58.7

ROSALIE 58.1 56.1 66.3 58.3 58.6 58.8 66.8 56.8 57 67

MARIAN 81.4 61.4 81.7 81.7 82.1 82.1 82.4 62.4 82.7 82.7

.....
w
co



139

7.9 EVALUATION OF REAL ESTATE REQUIREMENTS

7.9.1 .Development of Project Real Estate Requlremen~

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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Appro' ately ,986 acres of land ~ow 52.5 feet NGVD, 1 ated between
Lakes Cypr ss and .ssimmee were preljiously made available r the existing
Flood Contr I Proj ct by Perpetual FlowjBge Easements. The lands are now
required in fee to support the opera~ona1 flexibility of the schedule and
environmen al rest ration purposes of e project. The lands e upland and
surrounded by ele tions exceeding 52. feet NGVD. These 1 de have been
determined not be subject to navigational servitude as they are not
hydrologit; y cona cted to the lakes. With the increase in re tion schedule
and inunda ion of hese as well as suntounding lands to 54.0 feet, it is now
necessary t inclu e these lands in acquisition of fee for the water storage
requiremen s and . comply with envirotental restoration of e project. The
valuation '11 be t r the difference be·· een the value of inte est previously
provided the Y ue of the required ee estate.

rps of Engineers conijurs with USFWS's re endation.
The evaluati n of ternative schedule~ will be an ongoing rocess after
implementa 'on of t e Headwaters Revi~zation Project and t e Kissimmee
River Restor tion. iven the uncertain~sof the simulations r ulting from
incomplete odel ibration (i.e., undere.timated discharge) and ,the relatively
dry simulati n peri ,it may be possible I, to modify the schedul to maintain
higher lake s ages Ii r longer durations ~d still provide the n ssary inflows
to achieve r storati of the river/floodi>lain ecosystem. By 'creasing the
depth to 54 Ii et for longer period of tim., wetlands will be rest red to higher
elevations th the ulations indicate. 4Iternatively, minor adj tments may
be required 0 faclli ate restoration of t~ river.

Based on the ra 'ements of Draft· Chapter 12, ER 405-1 2, and Draft
Interim EC 105-2- 06, which providesgwdance on acquisitio of lands for
environment proj ct modifications, fe~ title will be require for all lands
needed to su port' plementation and operation of a project dification. A
standard flo age ement does not prqvide for the restricti of land use
detrimental 0 the nvironmental asped4s of the upper and 10 er basins. As
such, the m gority f lands necessary Cdr the Kissimmee Riv Headwaters
Revitalizatio Proj t will be acquired], in fee. Justiticatio i for fee title
acquisition ' be r the purposes of in$uring that all project nvironmental
benefits can e ob . ed for the Kissinmlee River Project, whil including the
expansion 0 the U per Basin littoral zq.. ne and the restorati of the lower
Kissimmee 'ver v ey, and to provide t~e required flood s10 necessary for
limiting floo indue damages to belowlthe 54 foot contour. F r this reason,
project Ian will acquired in fee to insure the achieve nt of project
environmen al go Therefore, acq~tion in fee will required for
obtaining th ne rights to perio~ally reflood lands, a eYing optimal
environmen al ben fits and for insuring!future operational fIe bility.
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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.I.I.F.) 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 Attomey'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 Intemal Improvement Fund
(State ofFlorida) 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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(4) Lan req. ements are also neijessary in areas wher ,ground water
imp septic tanks in isollted areas requiring Wter Inundation

see Se .on 8t Recommenchd Plan).

I Lands BehiDd r.oe,t Farm u.ees
The seq . ·tio of lands behind fiv.·local farm levees s unding Lakes

Kissimmee Ha eha and Cypress!.. recommended for 0 aiDing needed
water stor in e Upper Basin and.• to obtain the require ents for both
Upper and Lower Basin environmen.. restoration. The are not a
separable e ement of the hydrologic inflllences of th.e proposed lake regulation
schedule. e Ie have encroached ~pon the historic .littoral zone of
the subject lakes artially imPeding th~ designed hydrologic' uences of the
proposed ere tion schedule up tcp the 54 foot elevatio Furthermore,
the exist· levee systems would be ~equate to protect 1 cis behind the
levee fro the roject induced inUIltIation. section 7.6. describes the
additional pper . environmental~nefit for breaching e five levees.
Plate 8-1, oject Ian Plate, shows th, location of the levee

I

A sixth evee, ferred to as the ~sitionlevee, located aI ng the western
shore of Ha' eha was also ev~ted Approximately 0 acres of land
would ne to be acquired if we use tlte land for project en . onmental and
storage p es. Jacksonville District erformed a geotechni investigation
of the lev and fo d the levee to be equate for protection . a 10 year
or project I vel flo Because the cost ,f acquiring the land 10 ted behind the
levee and egra the levee, $461,0 ,was considered too compared to
the limit 8tO and environmental !benefit, the District r mmended not
to acquire ands 1· ted behind the ExPosition levee.

i
I

IiiiCompany c nveyi=perpetual conae·.•·rvation easement t the Nature
Conservato ,the , the FGFWFO and the State of Flori Department
of Enviro nta! gulation. This ease~ent restricts the use the property
for enviro enta1~urposes. The additiozt.al right to flood, flow d store water
on the pr erty fl flood control purppses is required for e Kissimmee
Headwater vit . tion Project; there~....·lre, a Perp.tual Flow Easement is
recommend for e Celebration lands.:

, !

on of a perpetual fl~age easements is recpmmended for
lands surro ding e Tiger where enVironmental benefits . be minimal
or not re . ed in the areas between 52.5 and 54.0 feet· acted by the
recommend re tion schedule. The. lesser estates have b n coordinated
with Fish d dlife to assure tha~ they would not be etrimental to
environmen a1 p sese .
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SECTION 8

THE RECOMMENDED PLAN-

8.1 RECOMMENDED PlAN HEADWATERS REVITALIZATION PROJECT

Based on the performance ofthe 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 8-65 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 8-65. Modifications to
the existing 8-65 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 offive 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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8.2 MODIFI ATIO" OF LAKE KISSIMMIEE REGULATION SC eDULE
!

Modifi ations to the existing Lak~, Kissimmee regulatio schedule are
necessary to meet t 0 of the five hydrolC)gic conditions (criteri . that must be
reestablishe to re ore the Lower Basinlecosystem. These con 'tions are the
reestablish ent of ntinuous flow with duration and variability haracteristics
comparable to pr channelization records; and reestablish ent of stage
hydrograph that suit in floodplain ~undation frequencies mparable to
prechanneli ation ydroperiods, ineludiJJg seasonal and long- rm variability
characterist'cs. I easing the upper leVel of lake regulation . provide an
opportunity to exp d the littoral zone ~f the upper Kissimm e basin lakes.
Modificatio of th regulation schedul~ for the Upper Ch' of Lakes will
provide bot great ,aild more natural t1~ctuationsof water Ie Is in the lakes
enhancing he pe 'pheral marsh habitlats. The.beneficial tracts include
expansion 0 lake li toral zones up to approximately 14,000 acre and increased
spatial and empor dynamics producedl by long term. fluctuati DB in seasonal
water level . The dynamics are expe~ed to incre.-se the ove all quality and
productivit of lit ral habitat, and erea~e significant area of tlands.

I
I ,

The pper ~vel of the recommended lake regulatio schedule will
increase fro elev tion 52.5 feet to ele~ation 54.0 feet, and t schedule will
be zoned to rovid for a variable dischalige scheme based on n and water
level condit'ons. E en though the upper Ilend of the schedule w expanded, the
lake stages . 1no fluctuate within the entire 5.5.foot range very year.
During wet years tl e upper end of the ~one will be used, whil the lower end
will be use in dry years. The propose~1schedule will season y reflood lands
between el vatio 52.5 and 54.0 fe~t in Lakes Kissimm ,Hatchineha,
Cypress, d Tige increasing the se~nal water storage ca acity by about
100,000 acr -feet. Figure 8-1 provides ~ description of the ree mmended lake
regulation chedul and operation rule••

144

•



--e- e--- •
.....
.f::>
U1

JANDECNOVOCTSEP

i;~~;~~;;;;~J;;g;;;:;;;;;;;;;;;;;:L;;;;;;;;;;;;;;;;;;;L;;;;;;:;;;;;:Hiiiiiif::::::::::::::::::':::Q=2,500

AUGJULJUNMAYAPRMARFEB
46

JAN

47

53
-C
~ 52z
lu
~ 51-

00,
w

50
w
(!) 49
~
C/)

48
-n-Gl
C
::Dm
00,
~



i

8.3 LAND ~~QUISfION .

The enviro ental benefits ac~ieved by modifying he regulation
schedule may be ected by how the l~ is used with the pro· ct. If the land
is acquired throu minimal flowage eaepements, the land will e available for
use by land owners, during dry periods. The availability ofproj t lands to land
owners for farmin· and other uses coUld greatly reduce the environmental
potential for the oject. For this reaaop, project lands will be ,acquired in fee
to insure the ae ievement of proje~ environmental go . Therefore,
acquisition in fee' will be required fdr obUdnin, the nece rights to
periodically reilo lands, achieving 0$·imal environmental nefits and for
insuringfuture 0 rational flexibility. e operational flexibili to store water
to the revised re lation schedule of,. .0 on an "as needed basis requires
acquisition of 1 in fee to insure ti'.' minimum project r . ements are
obtained As a re t of the recommen ,ed regulation schedul lands between
the existing 52.5 fI ot regulation schede and the proposed 54. foot regulation
schedule will be ooded when necessatY to obtain water sto e required to
meet Lower B . and Upper Basin r~uirements.

Reilooded ds affected by the bllte regulation schedul !below elevation
54.0 feet will :ve to be acquired ~ insure that the .. UID project
requirements ar obtained Approt", ately 20,S,00 acres . afTected lands
surrounding Lake Kissimmee, Tiger, atchineha, and Cypr will be acquired
based on &Chie· the full potential ,project purposes. App oximately 5,986
acres of this lan~ located below 52.5 f~t elevation between L es Cypress and
Kissimmee, were previously required 4nd made available for he existing flood
control project. ese lands are now required in, fee to aIlo the operational
flexibility to mee the storage requir=,"ents in the Upper an Lower Basin for
environmental r toration. The lands e upland and surra ed by elevations
exceeding 52.5 ti t NGVD. These as were inundated wh n the lake stage
was raised up to 52.5 feet and were, I:therefore, required pr viously for flood
control purposes With the increase~. regulation schedule , d inundation of
these as well as urrounding lands to,: 54.0 feet, it is now n essary to include
these lands in ae uisition of fee for t environmental restortion project. The
valuation will b for the difference 'etween the value of owage easement
previously provi d and the value Oftt, e required fee estate. Appendix H, Real
Estate Supplem nt provides a detaile .. description ofland re . ements. Lands
surrounding L Jackson and Lake, Rosalie will not. be r . ad for project
purposes.

Lands 10 ted below 54.0 feett'.hind locallarm levees . be flooded and
additional envi nmental benefits a .eved. Lands will be 'acquired in fee in
these areas exe pt for lands north 0' Lake Hatchineha k.n as Celebration
lands owned by the Disney Corporat~on as mitigation lands for Disney World.

i

i
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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-site
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
emuent 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". IT the lake elevation is increased to 54
feet MaL 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 3.5 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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1. - . : The repair for an impacted ot will require
installati0lOf a fl ur-foot diameter ~..ole, a dO.sing pump station, and a
raised mo d. Thja repair is feasible ittl.....e raised 34'x44' mo d can be sited
on the lot d mitain 150-foot setbaCks from water courses.

2. : In ~tuationswhere the si e did not meet
setback . mt.ts from bodies ofw~.... er or the lot was too s all, the raised
mound co d be Bird on a vacant lot. I

3.~••. When seve~ IIlijaeent lots are too ose to a water
body or lot sizes ie too small, a remo~ cluster system can used. In this
design, a ound system is located I:off-site with a dosing pump station.
Sewage :,tent.· m two to six residsb...•.· c:es would be pumpe to this central
dosing P'1Pstati~. ! I

Tabl 8-1 d~bes the numbet of likely impacted ems and the
possibility or ~-;~undedsystems ¥1 diiferent locations. areels in areas

appraised~ e Water Inundation. Easement. Parcelshich cannot be
cured wOi be . uired in fee. I

I I I

I I I

I ' I

I I I

I I

I I

I
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I I

I :

septic t loca~'with top of tank ~..' elow the 56-foot ele~ion must be
replaced wi mo ded septic tanks or ilpnsite cure is not possi1~;be acquired
in fee. An . e . analysis was co~pleted by the Jacksonre District of

basic crite~r t ir use can be met. The criteria are: BUftici nt land to site
a mound~~em mound could be sitetl with at least five-foo setbacks from
property . es; mound could be si~d at least 150 feet ~om delineated
bodies of w ter. e proposed repair ~ethods areas follows:

I
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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 S)'Item Sewered
Fish Lots Operation byOn·Site by Off·Site (No. of Lots

Campti Over 52.5 Mounded Mounded lots)
feet System S)'IItema

Shady 107 85 58 8 7(19) 0
Oaks
Rocks Fish 116 77 49 2 9(26) 0
Grape
Hammock 127 12 4 0 2(8) 0

Hatchineha
Estatesl 306 61 0 0 61
The Quia 6 6 0 0 1(6) 0

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

8.4.2 Hatchlneha 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 ofT-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. Aperpetual conservation/flowage
easement with the right to prohibit existing and future septic tanks, and the
right to rill 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.

8-7
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8.5 ENLARGE FL 0 CONTROL CA~LS

i

The e~~imate construction cost inpluding construction, s pervision and
inspection and cont gencies is $2,834,000 for the residences' pacted versus
estimated real estat costs of acquisition, !91-646 relocation, a nistration and
contingencies tot g $9,260,000. The qonstruction cost est' te is based on
a Jacksonville Dis .ct Corps of Enginetts analysis. The spa r will receive
credit for fee acqui 'tion if the sewer treatment system is no implemented.
The project sponsor may receive LERRD'~ credit as a "cost to e", if the sewer
treatment system implemented Tb_ maximum will be at the Corps
estimate for const ction of the sewer treatment plant .

A design co traint was placed on _he restoration objecti to insure that
the same level of ood protection was, iimaintained in the U er Kissimmee
Basin once the proj t was implementedJ Additionally, the pro sed regulation
schedule ,,:ould no adversely impact e~tin~ flood prote~tion u stream of C34
and C35 (I.e., Lak Gentry and Toho~kahga,respectively).

Hydrologic ~odelling was comple.d to detail the affects of the proposed
Lake Kissimmee gtdation Schedule. $ased on the results of he model, flood
stages would be su tantially increased" Kissimmee, Hatchine a, and Cypress.
By enlarging can C36 and C37, t1~od impacts in Lake atchineha and
Cypress were re uced to levels bel~ the 54 foot elevati q.. The canal
enlargements also reduced the tailwat~at 8-61 aDd S-63A su h that the flood
impacts from the .roposed Lake Kissimplee regulation sched e did not extend
upstream of the spillways (i.e., intjo Lakes Tohopekali and Gentry,
respectively). M;difications to canals I C-34 and C35 wereot found to be
necessary. Howe. r, excess shoal matepal presently existing 'thin the canals
should be remov . :

. I

e-36 will be widened from 48 feetlto 60 feet, requiring t excavation and
disposal of 125, 0 cubic yards of m¥erial. Widening and disposal will be
performed on th canal's west bank liin order to avoid im acts to existing
cypress trees on t e eastern bank. ~.. al widening would in ease the canal's
discharge capaci by about 15 percent for a 10-year event. . ewise, C37 will
be widened from 70 feet to 90 feet, .quiring the excavatio and disposal of
approximately 0,000 cubic yards ot material. Canal wi ening would be
performed on th canal's east side o~ly. C-37 widening w d increase the
canal's discharge apacity by about 20.~·ercent for a 10-year e ent. All dredged
material will be laced on the existin canal spoil areas wi in the adjacent
right-of-ways. ically, the cut sectio s will be excavated ona 1 vertical to 2.5
horizontal slope. i
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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,
C36 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 8-65 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 8-65 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 8-65 (because of tailwater elevation)
will result in sustained maximum discharges ofless than 11,000 cra. 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 otTsite

8-9
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P~FEAT~ P~RPOSE LOC~TION OF
i BEN~FIT

1. Modified ~e ~mmee Regulation
I

~mmeeRiver Uppel and Lower

Schedule1ope,att Rules ~rationand Kiasill meeBasin
.nsion of Upper

IB.in littoral
w"Wauds

2. ACquisiti~n of 20.~ acres of land Edvironmental Uppm and Lower
borderinl ;res Kill mmee, Hatchineba I'tIftoration, Flood BuiD
and Cypress cqntrol, Operational

FtfDbility

S. Widen C~nals C-~
I

6 and C-S7 FlOod Control Uppe Buin

putlet aI
I

4. Increase pacity of Lake FI~ Control Uppe Buin
Kissimmee ~ater co~ trol structure, 8-65

5. Breaching of five ocal farm levees Flpod Control Uppe and Lower
I StPrage, Basin
I

:t:.o~nmentalI ration

6. Construeftion ofF. atehineha Estates ~tigation for 1l()od uppet Basin
Package ,., Treaunent Facility i-'pacts

I

,

I

r

Ii

8-~O
iI

I

I I
i

disposal are will ~e required for the o~eration. The levees be breached
in a series 0 1 h~.dred foot gaps withO~•.•.·tt sub~tanti·ally impe . g the.flow of
flood water -landw· d of the levees. ~s will be spaced at pproxunately
1,000 foot . terv . Gap spacing ~ be optimized to co espond with
degrading 10 lyin areas first and to a",id areas with large tr s. Tree lined
areas will r main ~tact to maintain paiChes of upland habitat.

I II .' I
8.8 SUMM1RY O~ RECOMMENDED PLAN COMPONENTS

b
I ,

A summ of e recommended pi . features is provid in Table 8-2
below. The 1:~ ~Udes all project fe=::,urea necelllaIY for imp, ementation of
the Headwaters =talization comporullt of the Kissimmee er Project.

J .L TAB~8-2
S~Y OF RECOMMEtIDED PLAN FEAT$ES
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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 ofEngineers, 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 riverjfloodplain 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.

9-1
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I I
By proJrling f011 a more natural seaspnal distribution of hi~ and low flow

periods and~s fre uent no flow peri0:1I.~the recommended pI - will result in
environmelal ben fits in the lower b . that will at least equ and probably
exceed the nviro~entaloutputs doc ented for the pre . ary schedule
modificatio that ere described in th~ 1991 Feasibility Stu y. Figure 9-1
compares t e sim ated monthly Lake I Kissimmee discharge.Icharacteristics
(based on p rcent of total volume) or the proposed r~tion schedule
against the histori or pre-project pe . d from 1984 to 1962, and the post
regulation ( 970-Sa period. The propo d schedule redistribu s average and
high flow vo urnes' a more natural se . nal pattern similar to he pre-project
conditions. The p rcentage of dischar s during the wet se on are shown
higher in th prop~dproject compar to the pre-project con ·tions because
of the flood controll restraints. I

Restor~~ionifhe structure and fun. tion of the river's f100 plain wetlands
requires ree~tab' •ment of historical fl dplain inundation ch acteristics and
recession r tes. B ed on the decbann lization of the Kiss' ee River, the
historic L e Kiss' mee discharge/ Fo Kissimmee stage rei tionships were
used to g nerate expected stage hy ographs and associ ~ floodplain
inundation rom 1 day moving averagesIofsimulated daily' arges from the
headwater es,· gure 9-2. Figurea-2ishows that even d . the relatively
dry simula ion p .od, the new r ation schedule and peration rules
produced Jundatl n frequencies comp . able to the historical period over 80
percent of~~e floo lain. I

I

Restor tion 0 the altered physi~al and hydrologic d terminBDts of
ecological . tegrit;r~through bacldillingland the other feature and operation
of the modir-ed pI ,will lead to reesta~lishmentof the nat . structure and
functioning of the Kissimmee River •osystem. This, in t ,will lead to
reestablish~ent0 1most of the fish an&ildlife and other biolgical attributes
of the pre-qhannel~zationecosystem. llbe plan will reestablis the ecological
integrity oli the~. immee River by r~storing the river's pr channelization
form and ~ore n tura! hydroperiod ~d flow discharge ch cteristics over
about fifty Isquare. miles of the river $d floodplain ecosyste in the Lower
Basin. The restor~decosystem will ind*de 56 continuous mile of rejuvenated
or reereat~ river.~1channel, which wi~~.,provide flow over ree tablished flood
plain wet! ds. L~ees, disposal piles, card other obstructions movements of
water, ene gy an biological compon~nts will be removed; and biological,
chemical,~d hy . logical interactions ~etween the river and i floodplain will
be reestab shed. storation of physi .al form and hydrologi conditions will
lead to ree ablishf:nt of the dynamic too webs, habitat hete .ogeneity, water
quality, en rgy fl;:, and other com;rex physical, chemical and biological
interrelati nShiPsfand processes that ",pported the historic e osyatem's high
levels of r sillenc , and allowed for 1rsistence of highly ,erse biological

I 9-~ I
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communities. As a result, most of the diverse communities that historically
constituted the Kissimmee River ecosystem will redevelQp. 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 9-1
PHYSICAL CHARACTERISTICS OF LOWER BASIN

Physical Historic Condition ExiIIting Recommended Plan
Chsract.erisUcs Condition

length of river, csnal, 103 river (continuous) Driver 66 river (contlnuOll8)
and oltbows 8 canal 66 canal 22 canal
(miles) ooxbows 68 oxbows 13 oxbows

depth of river. csnal. 2-8 river when within 30 canal 30 canal
and OxbOWB (feet) bank; 1.{j Dllhon 1.{j OItb0W8

4 averap 0-8 river 2-8 river
nmnanta

top widlh of river. 50-300 river 225-425 canal 225-425 canal
canal. and Oltbows 25-100 oltbon 25·100 01tbOW8
Ifeet' 50-300 rl\'tr

SPF noaded ana - BU92 69.461
(.,...)

TABLE 9-2
ENVIRONMENTAL OUTPUTS FOR LOWER BASIN

Environmental Outputs Hilltoric Exiatlng Without Project Recommended
Condition Condition Condition Plan

River/Flood Illnin 48,800 0 0 48,800
ecosystem (acres)

wellands (Rcrcs) 35,000 14,000 14,000 26,500
(impounded) (impounded)

HEP habitat unita 339,799 123,443 < 123.443 250.789

Inlltantaneous nsh 81.000 3.000 3,000 46,000
blom_ (lbs)

winler wat.er (acre-da)l8) unknown 27.000 27,000 327.000

duclul (winter pollulAtion) 12,600 140 140 12,600

wadins birds (popu'ation; 18,000 3,600 < 3,500 18,000
eltcludins caule egrets)

9-3
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IN.UPPER BASIN

of L$e Level ReeulatiOD
I
I
I '

In the I Uppe~ Basin, a water ethedule operated ace rding to the
recommend~plant RS9-D (see Figure .1, Section 8), would sult in greater
frequency 0 high- ter stages, compar~ to the existing sched e (see Section
3, Figure 3- ). D normally wet m.nths (e.g., August-Sep ember), water
levels unde the r mmended schedule Fould range from 0.5 t 1.0 foot higher
than they d now, to 20 percent of~ time, and they woul drop about 0.5
foot lower ut percent of the tim~.. During normally months (e.g.
April-May), he re mmended schedule "ouldproduce up to 2 tl t higher water
levels up to 40 per nt of the time, but licould allow as much 2.5 feet lower
levels 60 pe cent 0 the time. A wider r.pge between high wate levels and low
water leve would, characterize the ree+mmended schedule.

Modifi tion o~ the Lake Kissimm Ii Regulation schedul ,would provide
greater Du uation.$ of water levels ine lakes. The benefici I effects include
expansion 0 lake li~toralwetlands and .. ereased spatial and teporal dynamics
produced b long ~rm fluctuations in •asonal water levels. hese dynamics
are expecte to infue the overall q.ty and productivity of ttoral habitat,
and create·· t area of wetlands. .Table 9-3 summarizes he benefits for
the .. ee Up er Basin.

i

I
I i

! T~~
~NMENTAL 0 •i FOR UPPER~

e·

HiRork: Without ded
Condition PrqIec:t

Con41tion

20,000 16,000

55,000 16,000
(impounded)

241,923

I

All H P hab~i units were deriv~d from model simulat ODS over an 18
year, post- anne ation (1970-87) pe*' The model was cali rated for stage,
but appe ed to . derestimate disch.p-ge during the simul tion period by

!
I

I 9-6

I
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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 sa a result, contributed 40 percent less average annull1 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 ofnormal
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 (SHPO), 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, ruling, 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 8-65 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.

9·7
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The in~~ease. area of marshlan~ inundation result~ from project

wetlands a ting asl filters. The low w .er velocities in the e • anded littoral
zone will all w suspended material to se4tle rapidly and wetlan •vegetation will
physically trap p~ticulatesand absorb Inutrients as water flo. s through the
inundated ~eas. I Other contaminan~ such as pesticid:fS. d petroleum
products w I also 1 be removed by the ....

I
. 1fil.tering action of in eased wetland

contact an deco~posed by chemical _d biological proce in the littoral
zone. 1 i '

I I· •

The in rease~ area of littoral wetijmd inundation resul' from project
implement tion 3ay result in improv~.lment in overall wate quality due to
increase 'men and nutrient filtr+tion. Other cont ants such as
pesticides d pet oleum products will fIlso be removed by th filtering action
of increas d wetJ~d contact and d~omposed by chemic and biological
processes i the liforal zone. I

i I

9.2.4 yegfauon I ,

Aquatif plan as a result of water quality degradation nutrients and
water level~tabili ation, have flourish~' the Upper Basin 1 es. The effects
of stabilize wate levels and the incre d nutrient loadings e displayed in
the accum lationof muck in the litto·' zones and by the r id proliferation
of nuisanc~ aquat c plants. Increased r~tes of peat deposition and flocculation
of decayin~ plan matter limit fish Ispawning. Increasin the range of
fluctuatiolJl from feet to 5.5 feet willtestore some of the na ural fluctuation
and essentially re ove some of the e~.cta of over-stabilizatio . It is expected
that this i*crease in fluctuation will .'d the control of aqua plants, reduce
attendant~costs control and gener y improve the open ater habitat of
these lake for f1S~ and wildlife. Incre~ed seasonal fluctuatio would allow for
more freq ent an greater natural re~valof organic sedimen s from the lakes
through o*datio and wind erosion o~er dried lake bottom s diments during
low water Ilevels. I

WideJing ofE'be 0-36 and 0-37 e8P.als will directly imps t approximately
10 and 191 acres,' spectively, of a ~ure of fresh water m h and upland
grass vegltation ong the backside ~f the levees. The C- 6 canal will be
widened t the w st and the dredge~aterialwill be placed ·thin the right
of-way of he we~t levee. The e-37 al will be widened to he east and the
dredged ~ateri~ will be placed wit in the right-of-way 0 the east levee.
Erosion co~trol easures will be impl~mentedalong the new ~evees until they
become st~bi1ize with vegetation. 1

I 1 1

I I '08
I

1.1 i I
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~!Jlplementation of the recommended lake regulation schedule and
degradation of the local farm levees would increase tlie 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 oforganic 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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Ecologi be fits to the Upper B~ include expected e ansion of the
littoral zo B by to 14,300 acres ~tween 52.5 feet and 54.0 feet, and
associated eneft to fish and wild]j~~.on Lakes Kissjmm , Hatchineha,
Cypress an Tiger. This expanded litt .• zone would include the 7,236 acres
of seaso y flood wetlands describ, in Section 8.2.4, an I the additional
wetlands tween evation 52.5 and ele~tion54.0, which are eeded for flood
storage. T tal we ds surrounding th~ lakes would increase to 30,300 acres
or 55% of e his rieal wetlands befor.l, lake level regulation as imposed for
flood con LAd··onal benefits are e+cted because of inere d spatial and
temporal . produced by long-te fluctuations ofseaso al water levels.
The entire, re d, potential tIuct ·on zone of 5.5 feet (v rtieally) would
not be in dated ery year. In wet I ars, the zone could flooded to its
upper end, while in dry years only e lower end of the one might be
inundated. These ded dynamics, intr ucing instability and versity into the
system, ar expe ed to increase the erall quality and pro uctivity of the
littoral h ·tat. e USFWS conducted I an evaluation model r wading birds
against the differ t lake regulation Iedules. The results 0 ' the evaluation
are cont . ed in e Final Fish and ,dlife Coordination Report. The

wading b· eva! ted and would be ~eutral to the rest 0 Ithe evaluation
• IspeCIes. i

~
I

EcoID cal be fits to the UpperB~ include the potenti to expand the
littoral zo e by to 14,300 acr.es!.·.tween 52.6 feet and 54.0 feet, with
associated benefi to fish and wU· on Lakes Kissimm , Hatcbineha,
Cypress an Tiger This expanded littcIJ al zone would include Ithe 7,236 acres
of seaso y flo wetlands de· in Section 8.2.4, an the additional
wetlands tween, levation 52.5 and el ation 54.0. which are eeded for flood
storage. T tal we ands surroundinge lakes would inere to 30,300 acres
or 55% of t e . rieal wetlands befo . lake level regulation as imposed for
flood contr 1. Ad tional benefits are e . ected because of inere d spatial and
temporal d ami. produced by long-te. fluctuations ofsesso a1 water levels.

not be in dated very year. In wet ~ears, the zone could . flooded to its
upper en Wbil~in dry years only ~..e lower end of the Izone might be
inundated. These dded dynamics, int~UCinginstabilityand ·versity into the
system, ar ex:pe d to increase the verall quality and pr uctivity of the
littoral h itat. e USFWS conducte Ian evaluation model r wading birds
against i*diffe~t lake regulation edules. The results 0 the evaluation
are cont=ed in e Final Fish and ildlife Coordination A t Report. The
USFWS C~c1Ude that the RSg·D laJreguJation schedule w uld benefit the
wading b· eval ated and would b:lneutral to the rest 0 the evaluation
species. !

I I

I
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~.2..6 Endangered or 1breateDed 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 loca1levees 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.

9-11
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• Authon,s Crested Caracara - 'J'~ project will result in the loss of5,510
acres of pot ntial f~raging habitat, i.e., ~.:.'616 acres of dry pr=,231 acres of
barren gro d,~.3,663 acres of graIsland, unimproved p ure, and sod
farms. The US concurs with the oq.'rrps that this loss of ·hle foraging
habitat is~ t and would not adversely effect the spe~es.

The fo~owing Ills a summary of ..tecta antic:ipated fro the proposed
project: I :

d eagles, and
would ben:tciallY.· ect the bald eagle .•"ry providing new fo,ragitJ·II{ habitat that
could acco oda more nesting. ! .

I

• snf.Kite - The project will in~ase feeding areas for . kites, and
would bene ciallY~.ect the snail kite tt.. providing new f0rlllPF habitat that
could aceo odat, more nesting. I I

• W~tori - The project will ~crease feeding areas f1 r wood storks,
and would ene~.y affect the wood ~.. ork by providing new . habitat
that could date more nesting. r

! !,

• Flotda GrisAhopper Sparrow - rIbe project is not lik y to advenely
etrect the .If' lOri&C~gr::asshopper sparro~.·... The sparrow is no found at
higher ele tions dwarf scrub oak d palmetto grasslan which will be
unaffected ry the I &ngeS in the lake f: gulation schedule. I

• m In~ Snake - The project, is not likely to e the indigo
snake. H ever, construction activiti~s along the canal b during the
widening 0 the 6 and C-37 csnalsF:the degrading of e local levees
could adve ly e ect the species. To·' . t in the proteeti of the species
that may e fo during earth wor' activities the US has provided
conservatio re endations. Th~· recommendations' ude that all
construetio pe nnel involved in t .: project be informed lof the possible
presence 0 the in' snake in the are ., its recognition, and e possible civil
and .. al pe~alties resulting fr~.'· the un.uthorized ake (harming,
harassing, .. , r collection) of a~d species.

!

• Au ubon~8Crested Caracara -~e project will result in e loss of6,510
acres of po ential oraging habitat, i.e., 11,616 acres of dry pr . e, 231 acres of
barren gro d, d 3,663 acres of~d, unimproved pure, and sod
farms. Th US concurs with the ~rp8 that this loss of ssible foraging
habitat is' . . cant and would not ~dversely effect the sp ·es.

i
I

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 ofspecial 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, ifadditional 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 ofin a proper
manner.
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After a comp hensive environmen.al assessment, the pot tial for HTRW
contaminat on st' exists, even if the aseessment included dis ions with the
sponsor, a ial pb tography, interview~' and site visits. The .eOVlr'onmental
assessmen was c nducted without fie. d sampling and che eal constituent
analysis. 8 ce no sample analysis was erformed, undocume ed buried sites
may go un etect , The Jacksonville I District is perfo . . environmental
audits on ach t ct being procured. Jlteal estate will contin e to coordinate
with the S nsor, egarding the environlnental assessment and he applicability
of CERC The e lands will be cleaned prior to certificatio of lands by the
landowner or spa sor at no expense Ito the Government. The sponsor is
preparing Heme'ation Plan to be coinpleted by mid.Jan .
During th prop :y acquisition, the re~·estate agent should ursue with the
landowner if any documented disPolf actions occurred on e property.

I

9.2.9

Kissimmee Basin, Ithe expanding ecano .c base of the
ected to continue place increased dem .ds on the areas
ranches and oran groves will continue to give way to
ons. Metropolitan evelopment is rapidly moving towards

KiliISiIl[1JJlee and 8t. CI ud in Osceola Coun This urban
cted to continue in the Upper Basin the population

d.

The ropos Kissimmee Head .aters project would
easemen or in ~ e approximately 20, acres (includes 14, acres between
52.5 feet d 54.. feet, 5,986 acres bel w 52.5 feet and other ands above 54.0
feet). App oxima ely 7,578 acrel are in . proved pasture, dapproximately
4,008 acre are' sod production or ot er agricultural crops. These lands are
behind 10 ally .nstructed dikes whl h will be breached that they are
hydrologi y co ected to the lakes. 1_ The connections will nvert the land
from its p esent se to littoral wetlan~.

i

The onver ion of these lands i has been coordinate with the Soil
Conserva ion Se .ce (SCS) to dete· ' e if any are class' led as prime or
unique. :y lette dated April 18, 199 , the SCS concluded t at there are 202
acres of 'que fl mlands in the proj t area, based on soil p tential, that will
be directl imp ted by recommende lake regulation sched e.

~-14
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9.2.1 ~ 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 ofhigh
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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on~esthetlcs
!

,
,

j

I

! i

present ran e of 315 feet to the propo~d range of 5.5 feet, increase the
areas avail ble for boating and fishing! during high water co aitions. Only
during low water 'II conditions would ~.' effects be noticed ¥ boaters and
anglers, an these will not be significant or of long duration.

I

I
I

The n tural a sthetic quality of th~ Upper Kissimmee . will not be
affected by he pro sed lake regulation ~chedule. The expansi .n ofthe littoral
zones and associ ted benefits to tis.. and wildlife on L es Kissimmee,
Hatchineh , Cyp ss, Tiger, and Jaf;..n will have positi. benefits by
providing t e pote tial for increased ut .·zation of the area by sh and wildlife,
whic~ incr ases t e opportunity for te public to enjoy a p sitive aesthetic
experIence. .

!

The p oject ould have no e~ct on vectors relat
population in the eadwaters basin. 11icks will continue to
wild anim popu) tions. No significant !incidence of Lyme's . ase is recorded
for the U per . simmee Basin, and I the project is unlike! to produce a
significant change in this condition. M4>squitoes and biting fli spend part of
their life- cle in standing water, andl the project will mcr the area of
standing r slow moving water. ~ncurrentlYt increased populations of
mosquito fISh usi and ot~r insectivorous fish 8, as well as
insectivoro inse ts and spiders, are ~xpected in the restor d littoral zone.
Swallows, witts, d bats will take th~ir toll on flying insect The net effect
is expecte to be dynamic balance, vtry similar to existing onditions. The
Upper Ki immee Basin has a sparse b~an population, and 0 human health
problems elated ~o vectors are expec~d.

I i

9.2.14 Eft ets o~ Aquatic Plant contr101 Program
I !

It is e ecte that the increase in Ilake level fluctuation, ..e., during
normally et rno ths (e.g., August-Se~tember), water levels. der the
recomme ed sc edule would range ~m 0.5 to 1.0 foot hig 'er than they do
now, up t 20 pe ent of the time, and they would drop abo 0.5 foot lower
about 60 ercent f the time. DUrin~!normally dry months e.g. April-May),
the reco end schedule would pr uce up to 2 feet highe water levels up
to 40 perc nt of t e time, but could ow as much as 2.5 fee lower levels 60
percent 0 the ti e. This fluctuation .. ill aid the control of quatic plants,
reduce th atten t costs of control, ~d generally improve the open water
habitat of the I es for fish and wildlife.
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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 eDllsslons 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 Pollution Effects

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,ject Mbdification Report w4s coordinated with thJ South Florida
Water Manf·gement District who has ~eld public meetings th landowners
potentially eing ~pacted by the implementation of the proj ct. It has also
been coordi ated ~.th other agencies, iJ/cluding the Fish and i1d1ife Service.
The attitud s of e landowners in th~ upper basin have b varied The
residents aIe gen ally receptive, withl several expressing cerns for the
detrimentaltimpa to their land ue. In areas where ~ess restrictive
easements ould bEt utilized without de~ental impact to thi.environmental
benefits, th

I
non-~andard estates we~ developed to meet e needs of the

public as w,n as t~e landowners. ' ,

$2oi~~:~oi o~:~~d '=~:t~~~~~=rb :'in-=~
undevelopettland ill be lost to the co~;~s. Marinas and fis camps may be
stressed by Ichange to their propertiestequired by the incre in lake levels.
Options ex1rcised y owners to adjust ~o changed conditions *e problematic.
If individual busin es close, they wiU~!I.be replaced at some t' e by a similar
business if I the d and for the servi • is great enough. N residences or
occupants ill be 'splaced if mounded! septic systems or cen ' ed package
sewage sys ems e installed. Project ~nstruction, floodpr g, and septic
system re laceme t will generate an I:estimated 80-160. -year of direct
employme t. In ced employment equld range from 3 0 man-years.
Because of the 1 ge construction wor)t force, relatively un . ed nature of
much ofth, work, land relatively high ~employment in Polk unty, no large
influx of orkers.

l
is anticipated. Cod.struction payrolls ~ help the local

economy, articu.arly the retail se~r. Etreets may be Iwell dispersed
throughou Polk, psceola, and Orange pounties. i

No im act is~reseenon police, fire~ emergency services, . ools, hospitals,
or other in tituti s in the region as a Iresult of the project. roject activities
may act!as cat yst to increase comr.itunity cohesion. ;:ree to flooding
from the 1 es w~ be reduced slightlY because of higher' arge capacity
with no c ange ifthe 100 year flood 'tages. Public Health ould benefit if
either MOllnded eptic systems or centralized sewage trea~ent plants are
installe~Prope y values and aestll...,etics would be bette, served by the
centralize syste .. : L

A c plete f'Ocial impect ussessd1.,!ent for the Upper" ee Basin
Project ca;' be fo d in Appendix G. ! I

I ; I

I I

I I

I
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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 complexphysical, 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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ensure that
ing its historic
ake important
ative efforts to

i
I

Resto ation f the wetlands and ~h and wildlife valu s of the Upper
Kissimme River Basin will be accomllished in a manner th is compatible
with the 0 •ginal, raditional project pwiPoses ofnavigation (au orized in 1902)
and flood ntrol authorized in 1954).I'The canals and relat structures that
have succ fully lfilled these purposes for many years will replaced, by a
modified roject at will not only ~ntinue to meet navi tioD and flood
control D eds, b t will make a si.meant cOlltributiono the Nation's
environm nt. Th project will serve th, full range of the wate resource needs,
both provi . g de elopmental services~d sustaining environ ental values in
the centr and uthem Florida regiop.

storation of the Um>er Kissimmee Basin
the larger stem function in a mor~ natural manner, refle
values. Th benefi ial environmental e~ctsof restoration will
contributio s to m y significantresou~es which require cum
preserve th ir val es, including:

I ,

• rest ratioD~1of Atlantic flyway Jul..• bitat of critical conce as recognized
by the inte ation North American l\faterfowl Management rogram;

,

• im ovem~'ntof the quality of Kl.:.'ssimmee River waters . benefit the
clean up of Lake •keechobee; .

I

• in eased~adingbird POPulatiOlls..' will assistwading bir recovery in the
southeast 1 dsca~e. •.

Restor tion of the Upper Kissimm. River Basin littoral w tlands also will
make con ributiops to both the Sqate's environmental rotection and
conservati n obje tives, such as the Save Our River's Pro ,am, as well as
National e virOD ental goals, such as tJ!.. e long-term goal to inc ase the quality
and quant' of t e Nation's wetl8D~~ as established in Se 'on 307 of the
Water Res urces evelopment Act of ~'990.

I I

9.6 SUST INAB~E DEVELOPMENT

j:
I
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SECTION 10

COMPLIANCE WITH ENVIRONMENTAL STATUTES

10.1 National Environmental Policy Act of 7969, 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 Clean 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 COBStfZone r'anllfl""",nt Act of ~972. as amended. 1_

The stu~y is' partial compliance *t this time. Full com liance will be

consistency ete ation in accordance With 15 CFR 930 Subp C is included
in this repo as Alfex C. j I

10.6 Endllnre,ed ,etieS Act of 1973, ~I amended. I

FOrmal.lconsul~!tion was initiated 0$... December 3, 1993 an· completed on
March 28, Jf994. is project was fullY coordinated under e Endangered
Species Act~, there I et this project is in1.lffull compliance with e Act.

10.7 Estua y P,ottJ,;tion Act. i

I

This act is not ~plicabletsince no eltuaries will be affected ,by this project.

10.8 Feder.~ wat~P,oject Rec,.ation Act, as amended.
T I I

The P~lect ; In full compllanc. at this ltage. Theenect8 of the
proposed etlon n outdoor recreatl~ have been consider· . Continued
recreaUon lannln will be performed ~rlng project engln88 g and design.

10.9 Rsh kd Wi~lIfe Coo,dination AcJ, as amended. .

In reSilnse to! the requirements ofithis Act, the Jackson e District has
and will co tinue t~ maintain continuo~coordination with the USFWS during
all stages f the ~lanning and constru~ion process. On J 30, 1994, the
USFWS su mitte a fmal Fish and Wilc:Uife Coordination Act portt which is
included in Ithis re, ort as Appendix G. j

,

* Rec en tion # 1 - Lands ui> to the 54 feet in e ation located
behind the three l~vees at Lakes Hatch~neha, Kissimmeet and Cypress should
be added t the 0 • oing fee title acq~ition of lands around he lakes. The
levees sho d theDjbe breached to hydrotogically connect exist' wetlands with
the lakes d all,w additional restor,tion of wetlands. Th Ie actions will
realized th full pttential of habitat r.'toration available in he upper basin
and provid additi nal areas to buffer f,tood risk during storm events. Among
the evalua ion sp cies, the Florida dUQk, great egret snowy grett and wood
stork are . ely to eneftt from the ad4ional wetlands that w uld be restored
by breach' g the I~vees. A variety of o~her wetland-depende t wildlife would
also most 1kely blnefit from this actio~., Direct hydrological c nnection of the
wetlands ith th lakes would incre~e the flow of nutrie s and promote
movement of aq atic animals; the wetlands behind the evees are now

I

I 1~2
i

! I
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generally isolated from the lakes. Acquisition of the area behind the levees
wouIa also ensure that existing wetlands behind the levees are not pumped dry
by more intensive agricultural practices on private lands.

The U.S. Army Corps ofEngineers 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 drawdoWDS 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 ofsnail kites.

The U.S. Army Corps ofEngineers 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 temporauy 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 drawdoWDs 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.
Iffilling ofwetlands 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 C37. 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. .Arm~Corps ofEngineers ~ncurswith USFWS's r commendation

#3. p1aceen~~,poil material eXCllVlll:•..., ed during widening 0 C36 and C-37
has been c rdina d with the USFWS.! The material will be nfined to the
existing sp il b . within the right-of"~ay.

• ti 4 - The Co@s should develop aquatic plant
manageme t plan, .incIuding funding prOJections, to address co~rolof Hydrilla,
floating PItts, i tuBSOCks in the 1aJa/s. I

The U~S. y Corps of Engin~rs does not concurs ~th USFWS's
recommen ation 4. Aquatic plant ~.....ment for the 1U. is out of the
scope of tb' proje . The USACOE antJ its partner the State. f Florida have
an active a uatic lant management program.

,

• He e ion #5 - The Intellagency Review Team d to prepare
this evalua ion sh d continue to meet~erimplementation the new water
regulation ched . . This will &Dow e~'uation of its effective ess in reaching
restoration goals ~ r the upper basin an the Kissimmee River. Environmental
mOnitOrin~studi~should be planned d funded Iterative ing ofmodified
water re ation Sphedules should be •nducted if it appears at the project
is not full realiz g potential benefi . In particular, the view agencies
should re it the~BSI1e of attempting\ provide flooding of onger duration
between e~evatio,~ of 52.5 and 54 f.,.. t in the upper haain if this can be
achieved ~thout rcreasing flood risksl,upstream.

The U..Arm Corps of Engineers epncurs with USFWS's mmendation
#5. The e aluati n of altemative;h• ules will be an oogo' g process after
implement tion 0 the Headwaters Re •·talization Project and the Kissimmee
River Rest ration Given the unce . ties of the simulatio resulting from
incomplete model 'bration (i.e., undedestimated discharge) .d the relatively
dry simula ion pe od, it may be pOS8i~le to modify the ache we to maintain
higher lak stage1for longer durations land still provide the n cessary inflows
to achieve estor ion of the river/fl~.plain ecosystem. Alte atively, minor
adjUstments may i e required to facili~te restoration of the ver.

• mme I ation #6 - TheSe~ recommends that th Corps evaluate
the feasib' 'ty an benefits of adding is water cobtrol stru e/lock at the
northem e d of 36 to enable separa4e water regulation of e CJpress at
levels cIo r to e historic conditio.~ Lake Cypress ap to be more
adversely ecte!bYwater levels held II below historic conditi .DB' as exhibited
by reducti n ofth littoral fringe and d-.nse growth of aquatic eeds. Although
separate r gll1ati n of this lake was n~t proposed in our Sco e of Work, the
Service is onfide t that a separate rettulation at levels high than

I

I
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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 KiMjmmee
Headwater Lakes Revitalization Project.

The U.S. Army Corps ofEngineers 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 7965, 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, andSanctuariesActof 7972, as amended.

Ocean disposal of dredged material is not proposed.

10.12 National Historic Preservation Act of 7966, 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 8arrier Resources Act.

The study area is not in a designated CBRA unit.
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10.14 Rive _and 1arbDts APpmprlalfo1 Act of 1899.
,! !

The st dy is1full compliance. 'lb.. e proposed work wo d not obstruct
navigable w ters 0 the United States. i

1

10.15 WHd ndsrRlIIfNS Act of 1fa· .. amended. I
The It y is~ full compliance. No ~vers designated under the Act are in

the study ea. i .

10.16 Rest> 'rt:e 1nS"'VBlion and+ Act of 1916.
I

This la has *en determined to~ not applicable as the e are no items
regulated der tb~ act either being ~osed of or affected b this project.

• I

I

10.17 Toxi Subsrrnces Control Act o~ 1976.

This J~t has ~een determined to*not applicab1e as the e are no iteDl8
regulated Toor t,. act either being~ of or alJected b this project,

10.18 Exec tJve d,der 11988, Flood"in Management.
i

full compliance. The considered alte atives support
avoidance 0 devel ment in the flood lain, continue to red hazards and
risks associ ted th floods and to ... e the impact of fl ods on human
safety, he th an welfare, and res res and preserves e natural and
beneficial v ues 0 the base flood plain

10.19 EXftiIfB 4td'" 11990. Protec~n of WetlBnds.

The S~dY is~ full compliance. BY!. nature of the project,· involves work
in wetlan ,and~o practicable alte~.tive to working in etlands exists.
Losses and egra tion to the beneficial! values of wetlands are .. ·zed, and
such value: are p .served and enhanc~....• The public has been' volved in early
planning. I '

10.20 Exe tJve d,der 12114, Environ*,entll'EffeCts Abroad f Major Federll'
Actions.! I

This e ecuti~ order is not appli~Je to this study.

I

I
I
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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 offlood protection within the Upper Basin.
Additionally, optimization ofenvironmental 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 8-63 & S-61; adding a steel sheet pile
wall to an existing embankment; removal and relocation ofvarious mechanical
and structural items in conjunction with the 8-65 modifications; placement of
mechanical equipment within the additional spillway structure; addition,
replacement, or removal ofvarious 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 can-ls. Bele'use of lower volum~ requirements betwee Lake Cypress
and Lake Hltchine a, it was determinajl that 0-35 would req ire removal of
excess Sh0j,-mate ial only. Spoil ma~rial will be placed 0 .--existing spoil
mounds to ither.rde of the canals. ITypical canal sections are shown in
PLATE D-l of AP~eDdiXD. A brief deFription of each canal [is as follows:

C·35 - gins ,t spillway and 10c~Jtructure 8-61 on the uthern tip of
Lake Toho kaligai~d extends appro '.' ately 3.6 miles south Lake Cypress.
Lake Cypre has JIk) control structures regulating flow to or fro the lake. An
estimated 1[70,OOO!cUbiC yards of shoal I.' material is to be re ved from the
canal. Ii

~ I !

of material or rempval is 285,000 cubic ards (160,000 mainte ce & 125,000
new work). ! I

1 !

C·37 - tuns be ween Lake Hatchin~ha and Lake Kissimm for a distance
of roughly .9 mil s. The canal designl'specifies widening fro 70 feet to 90
feet and d penin to average elevatio~ of 26.8 feet. An est ated 703,000
cubic yards f rna rial (373,000 mainte_ance & 330,000 new w rk) is required
to be remo~ed fro the canal and plac~ into a spoll location 0 the east bank
of the can4.1 i

The ma~erial tllren from each CI$all'will be placed to one de of the canal
only, and . heBifat a distance ofap •oximately 25 feet fro the top of the
canal and . con' ue to no further t ~ 15 feet inside the . t.of-way line.
The dispos are were previously for spoil placement m the original
canal const ction d are estimated to~ave sufficient capacit for this project.
Spoil mo~Ol curr ntly exist on both ~des of the canals, but o1y one side of
each canal ~ill be lused, and this is thelside to which the widE'g will occur.
During co tructipn, attempts will bf made to minimize pacts to the
vegetated r gions lhat have developed al.".ong the canals since th ir construction.
Visual insp ctions prior to dredging will identify any vegetatio that might be
impacted. tabiliz tion ofthe spoil mo~ds will be accomplish through grass
seeding. I !

i

11.1.2 La al LeTS

Five Ie ees, w1'ich were designed *d built by local prop rty owners, are
planned fo parti ' destruction to allo~ for unobstructed floo . g of the lands
behind the levee"1 The levees - Lake 'fissimmee Levee, CypTsS Lake Levee,

I 112
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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 e38) 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 8-65. The combination of structures 8-65
and 8-65X 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 8-65 addition. The new
locations of these items will be identified during plans and specifications.
Minor modifications to the upstream and downstream wingwalls of 8-65 are
necessary in order to tie them into new spillway. The existing safety barriers
will be extended to incorporate both 8-65 and 8-65X. A cofferdam will be
constructed at the S-65X location for dewatering purposes. A stability analysis
was done on 8-65X, 8-61, and S-63 by placing various loading conditions on the
structures to see they responded (PLATES 8-6 though 8-9). 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.

11-3



-,----------- ----

11.1.4 MJ.hanlc4 Modlftcatlons to 45

The pro ect's 'chanical design co~tsmainly of additions within the new
spillway st ucture, S-65X, with minor Imodifications. No m. difications are
anticipated or the existing structure as Idesign analysis reveal d that it would
continue to opera adequately under tIe modified conditions, though it was
evident tha it ma be deficient in some$reas based on current tandards. The
meChanical!equip ent to be used for the new spillway will in ude horizontal
hydraulic linde as part of the hOistil).. g units to raise each v rticallift gate.
The cylind rs . be operated by a imotor-driven hydra .c power unit.
Commerci power will be used to ope~te the gate hoist, and gas generator
will serve ~ a ba up. The general desJgn of the gate operati n machinery is
comparable to t1 original design. Other items that req . e mechanical
manipulati n inclu e the lawn sprinklerl.lsystem which will nee to be replaced,
the above~und d underground stor.e tanks will have to relocated, and
the generat r hou and its contents mQs.• t also be moved prior construction.
For details f the" items, see Appen~ D., Design and Cost timates.

11.1.5 EI~r1cal ~odlflcallons to s-eJ
Local p~wer w' service the new gattd spillway, as it does ith the existing

spillway. F r the mbined S-65 and S-Q.~5X structures, the cent service will
be upgrade from 0 to 300 amps, res~ting in necessary mo lcatioDS to the
manual tr fer s ·tch, the step up tJ1msfonner,and associ ed equipment.
A control enter . be added to thel control b\lilding and will house the
electronic lay transfer controls. push button controls e provided for
the manu oper tion of the gates, ahd they will be locat d in both the
structure d the ontrol house. The$ghting, wiring, and unding details
are discuss din pendix D. I I

Relocat*'n or Jemoval of various .lasting electrical comJ/onents will be
required d ring 0 nstruction. peace.li.River Corporation, t local electric
company t at will erve the electricity,~illdo the power line ielocation work.
The local eleph e company, Gene~ Telephone Comp , will provide
telephone rne rei cation at no cost. .

11.2.1 Lan s and Easements
I

Lands ~eeded tbr the purpose of eC0sfstem restoration and ood control will
be acquire in fe~r easement to ensurlt that they will continu to be available
solely for t at pU'rae over the life oft~e project, This will re uire acquisition

I 11+4
I .
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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, lihd 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 91-646)

PreHrninary 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.

11-5



,

d

I

I
I I
I 1

I ,

11.3 MONtORIN~ • _

MonitoIjing prd~ams will be condu~ted during constructio and following
constructio~. Th~se programs are intended to evaluate the I' success of the
project anto ch.tck both areas of s~cess and uncertainty. Based on the
results of t e monijtoring studies. refinetn,',' ents and adjustments~canbe made to
the long-te operl'tions and managem.nt of the regulation sc edule. Further
justificatio~ for e ch of the mOnitorinR',' programs is given' the following
sections. I I !

11.3.1 V1etatJvej MonUorlng !

Plant llDJDUnlties should be mo~,ored to evaluate theroject's success
in restorin former wetlands around tlJie lakes. This monito . g should focus
on lands S rroun~g Lakes Kissimmee. Tiger. Cypress. and tchineha up to
the 54 fee~ eleva .on. The study's pal would be to ent changes in
vegetation atte around these lakes'~dcompare them wi ·the predictions
of the Fish d Wi dJife Coordination Ad; Report on the Kiss· ee Headwaters
Revitalizat on Pr~ect. That report esdmates that the new edule will help
restore ov r 7,0001 acres of marsh. !

, ,

I '
Vegeta ion co munity types withi" the submergent and Ii tora! zones will

be mappe using aerial photography ~d ground trutbing. cause certain
wetland s ecies e present already,l.'in some of these Br

f
,.quantitative

methods s~ouldb developed to assess ,Ichanges in species co sition. These
methodsil be tailed in the RestOnk",'•. tion Evaluation Repo 88 prepared by
the spon. , I

The a rial p;lotOgraPhY will be ihrrared color photos £h 60 percent
forward 0 rlap a a scale of 1:8.400. The flight lines will gen usly cover the
perimeter of th lakes as well as an~ all other impacted eas within the
Upper Bas n. SUJveys would be cond ted every two to three years. The first

96 extrem draw own of Lake KissinUnee and before the' lementation of
the new r gulati schedule in 1997. The next survey would ,be conducted in
1997, one ear er the Lake Kissim~ee drawdown. This w uld be followed

monitorin, woulbe determined j

1.
1

'

To ai e wit, the comparison ijetween present and future wetland
conditions some regions between the ~2 foot and 53 foot ele ations will have
tempor groun~transects establiSh~d. The areas selected or placement of
transects ill re'de within regions e, ected to have moder te to significant
vegetativj chang, . The regions of ',igh impact were previ usly recognized

1 •
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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 bioaccumulation 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 flSb 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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Samp . wout4 begin in the .umm~..r of 1995 and would~ repeated over •
several mar years.1 Lake Kissimmee woWd be sampled again' 1997 (one year

can be e~ed. e soils around the ~eadwaterlakes would e sample again
in 1.999. d 200, (two and six yeaP's after stage regulttion schedule
modificatlo ). i I

I I

11.3.3 w4r Qua~1Iy . I
Some ~~nito...Lg will be expected~ue to localized incre~s in turbidity

during co~nructi.t An accurate evJ!1uation of turbidity' pacts will be
required. st mapagement practiCeS!Ould ensure that turbi 'ty is kept to a
minimum y the I placement of tmbi' 'ty barriers during anal dredging.
Therefore, 0 inOl/dinate amounts Of., spended solids are e ected to occur
within the anals ,r lakes downstream Iduring or following co truction.

I .

i

11.3.4 Hy raullc ~onltorlng
i :

Water I Vel1nitoring locations~ be established in es Kissimmee,
Hatchin~eCyp 88, and Tiger in ord~.,.,1to better manage Cut e operations in
the Upper asin. More gage locations lvill avoid existing pro ems with wind
setup in th lakes Iwhich can cause err~eous estimates of av e lake stage.
Lake re ation chedules are based_~n stages of hypothe ically nat lake
surfaces; tereti ,average lake st~es are preferable ti use in daily
operations. The s will also verify o~ refute the accuracy of e hydrological
models, w ich ar based on historic~ data and show exp ted lake stage
durations tpr an a erage calendar yearJ

MOnitoling w~thin the Lower B i (below 8-65) will £rOvide valuable
hydraulic data thtt will aid in the ~ment and operati n of the Upper
Basin re~ation •chedule, The same. true for the Upper in data which
will assist fith fu re analysis of the Lo~erBasin operations. fther hydrologic
monitorin OngOi~.g in the basin will co~.'.tinue. Rainfall gages resently located
at S-65 str cture, will relocated during construction.

11.3.5 St1b111ly 4onltortng: I

Whil~he COD.ltructed features of _.hiS project will be sUbtcted to normal
inspectio , incl*ding quality assutince (quality control· and "as-built"
compariso s to sp~cifications,some lont-term monitoring is n· ssary for some
of the con tructiop features of the proj~ct. Features normall submerged and

. I !

i I It-a
I I i

I I '

I !

I ,I I
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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 fmal 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. As previously 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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i

I

Follow' g com letion of the proje~, the hydraulic chara teristics of the
lakes will c ange ghtly, resulting in~.•. nimal impacts to navi tion within the
lakes and anne. The new lake re ation schedule could otentially limit
access to d fro certain portions of e lakes.

i ;

necessary. tis cwlrently unknown as tj~ whether the newly' undated areas
will provide suitabl or unfit habitat for Ithe nuisance plants. -·tial thoughts
are that inc eased ater surface area~ allow the exotics t increase their
coverage pr portio· ally. To verify the ~ent to which the exo c plant species
have either flouri ed or diminished tmaer the new lake regul tion schedule,
aerial phot graph and ground truth~g methods will be utilized on a
predetermi ed seh ule (see 11.3.1 Ve~tative Monitoring).

The on y stru ture of the comple~ed project that will
inspection 's the -65 spillway additio~. This structure, in ddition to the
existing S- 5 stru ture, will be operat~d in accordance wit the operation
manuals de cribed bove. The mainten..pce of the structures in ludes activities
such as pe iodie spection and main~enance of mechanic and electrical
equipment; sand lasting and painting! gates; and ensuring· et and outlet
channels e clear of snags.

ii

I:
Ii
ji

Ii
!i

i

Types f maiD enance for the naviptional channel inelu clearing snags
and sandb 5, m ·ntaining a Davigatlonal markers system and providing
advisories 0 Da· tors on water con~tions such as flood tages, currents,
bridge cIe ance, d drought and dr~ clearances. Mainten ce of disturbed
areas will e limit to the degree nece$sary to meet minimal avigatioD needs
to limit in uences to the natural envirohmental progression of the lake system.

I

11.5 PRO ECT I~PLEMENTATIONi
I

11.5.1 Pr jeet M nagement Plan
i

A Proj ct M agement Plan is b~. prepared for the .. ee River,
Project, in ludiDg the Lower and Uppe . Basin projects, to ideo ify specific tasks
to be acc mplish during the next reconstruction engine ring and design
(PED) ph e, an to identify specific ~ntracts and construct on management
activities or the onstruction phase. I

1~-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 8-65,
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 8-65. 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 8ewer
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 ofenvironmental 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 elements or agent~which adversely affec human health
or welfare; nfavor bly alter ecological ~alances of importance 10 human life;
affect othe speci s of importance to I man; or degrade the utility of the
environmen for a thetic, cultural andAor historical purposes. The control of
environmen al poll tion and damage r~.. uires consideration of air, water, and
land, and in ludes . anagement of visll .aesthetics. noise, soli .waste, radiant
energy and adioac ive materials, as we as other pbllutants. taging, storage
and vehicle routes ,and parking areas $.'..e subject to advance planning and
approval by the rps and local sponso. The transportation Iand storage of
petroleum roduc' for use during con ruction is regulated existing laws
and by Co s re tions and practice. ;

osa! area.

excavations or
storage areast

I

1~-12

• Pe it or I cense and the locat~n of the solid waste .

• Drs ings .\.owing locations of oIny proposed tempor
embankm nts c.;v haul roads, stre$ crossings, materi
structures Sanit~ facilities, and sto~rilea of materials.

• En ronme tal monitoring plan, for the job site, inclu
air and no se mo itoring. i

,

I I :

I I

Within 0 cale dar days after the d.te of the notice of aw d of a contract,
the constru tion ntractor is required '0 submit an environmntal protection
plan. The contr etor cannot proceedl' with construction . the plan is
approved. he en .. onmental protectiQn plan includes the fo owing:

• A Ii t of Federal, State and Ilocal laws, regulatio , and permit
requireme ts con rning environmen~t...protection and poilu ..on control and
abatement hat ar applicable to the co .tractor's proposed ope tiona, and the
requireme ts imp ed by those laws, ' .. gulations, and permi .

• Me ods fo protection of feat~s to be preserved wi hin authorized
work are . The contractor shalli.. pare a listing of me ods to protect
resources eedin protection, inclu·g: trees, shrubs, vin s, grasses and
ground cov r, Ian ape features, air d water quality, fish d wildlife, soil,
and histori ,arc eological and cultur, resources.

• Proc dures to be implemented .0 provide the require environmental
protection and t comply with the ~.PPlicable laws and re atioDS. The
contractor hall pr vide written assur~cethat immediate carr ctive action will
be taken t eorree pollution ofthe envitonment due to aeciden I natural causes
or failure to fo low the procedur. set out in accor ce with the
environme tal pr tection plan.

....it
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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 ofgroundwater 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 II-I. 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.

11-13
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Table 11-1
Project Cos&IEstimate

I

~.. "'~ ACCOUNT

01 • LandJ~, r , Relocations ~tance

02 • Co""hL ",ctiOIi Relocations i

06 • Fish md WiJ dlife Monitoring :

09 • C· Is ad Canals I

11 • LeYe4!8 and noodwalls I

15· Fl()()( way Cc ntrol-Diversion Strw~ure

30 - p. ., PI 'eeriDg, and r .

31 . Cons..ruc1iOJ Management (S&I)

TOTAL FOR trw:. ...nWATEBS PR( JECT

p»rLlWCT COST

$ 71,566,600

$ 83,224

$ 838,738

$ 1,721,159

$ 102,548

$ 3,022,742

$ 545,380

$ 475,920

• 78,316,300

11.6.1.2" _ Costa

The colnputat on of interest du$g construction (IDC) is based on
scheduled C~DStru~on expenditures (~ctures, canal, lev84 tI, relocations),
Calculation of IDC assumes equal consttuction expenditures ill each month of
the 2 year constru. :aon period. It is ••med that environmental benefits will
be realized during ~e construction periqd, specifically after the new regulation
schedule is implelilented At 7.625 peJl$ent the me for the Eeadwaters plan
is $ 455,47 (annull1ly =$ 35,634).

11.'.2 O. .• a, MainteDanc:e, Repelr, Replacement, aDd RehabDitatiOD
(OMRR&R Costs

Annual operaoDn and maintenance.18 were estimatedfor ~he components
of the Heae waten Project. Replacemeat costs at 25 years we] e calculated for
the structural an ~ mechanical equip~ent contained in the B.65 additional
spillway structure The total eltimateKi OMRR&R costs ove the life of the
Headwater. Projebt were estimated at Is 5,000 annually.

11~14
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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 ofcosts 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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I

I
I
I

estimated v~ue ofIthe LERRD provide~l. by the sponsor, $71,5~~6,600, exceeds
50 percent ( f the htal project costs, $7,356,300, the table deD :onstrates that
all the cons1 ructioll costs will be born b ! the Government. ThE Federal share
of the total lroject oost is approximately~39,178,150. The SpODJ50r'S (SFWMD)
share is $ 3 ~,178,U~. The sponsor willbe expected to bear 10~ percent of all
OMRR&R expense! after the project is!~ompleted.

I'
I
,

I TABU 11-2
Cos~ ApPel rtionment of Hea~atersRevitalizatio~Plan

I
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ITEM FEDE.~$
(USAC~~)

SPONSOR $ TOTAL $
(SFWMD)

Construc ion an i I
Monitoril g $ Q,789,700 $ 6,789,700

Real Estite COS1
1

.. S i

$ 3~,388,450 $ 39,178, 50 $ 71,566,600
I I

I !

TOTAL I $ 39~178,150 $ 39,178,A 50 $ 78,356,300
I I

I ,
Table 11-3 belbw shows a prelim~ cost estimate comparison for the

Headwaterl Revit$Jization Project. Th~ estimate details curl l!nt project cost
against tho!e dev10ped in the 1991 FealsibUity Study for the •• . ee River
RestoratioI. Man of the differences in lithe two estimates can t»e attributed to
changes in ~esign, real estate, and mo~toringrequirements si~ce the original
plan formu ation. I

I

I

I
I

;1
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TABLE 11-3
Headwaters Revitalization Project

Preliminary Cost Estimate Comparison

FEATURE ACCOUNT 1991 REPORT 1995 REPORT

01 - Lands and Damages $ 74,776,000 $ 71,566,600

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

31 - Construction Management (S&I) $ 886,000 $ 475,920

TOTAL $ 91,290,000 $ 78,356,300

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. LERRO are to be furnished to the Federal government prior
to the advertisement ofany 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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A project may bk initiated only after~he sponsor has enter into a binding
Project c00p'ratiol Agreement (PCA) wi,'",th the Depart,ment oft Army, which
is normally negot' ted during the pr*onstruction enginee . g and design
phase. On arch 2, 1994, a PCA was ,~xecuted between the Department of
the Army aq,d the S uth Florida Water M,;anagement District for the Kissimmee
River Proj~ct. is agreement succ.fully combined the wo authorized
constructi0f.comp ents, the Kissimmee River Restoration roject and the
Kissimmee 'ver eadwaters Revitaliza~ionProject into one pr dect. The PCA
assigned Fe eral d non-Federal respo~sibilities,which, includfs the following
items of loc~ cooP, ration:! I

a. The~~onsor shall contrib"te 50 percent of total ,roject costs.

b. The I Local ponsor shall providf:! all lands, easement4 rights-of-way,
including S;'table orrow and dredged or excavated disposal aref',and perform
all relocati s dete mined by the Gove~,'ent to be necessary 'r construction,
operation, d m ntenance of the Proj~t.

c. HOI~ and ~e the Government tee from all damages Jrn;ing from the
constructiop,oper tion, maintenance, rle,.pair, rePlaooment'r,::habilitstion
of the Proj!ct and any Project related ~""tterments, except for ages due to
the fault 0l negliqnce of the Govermeht or the Government' contractors.

d. Op,rate, tl aintain, repair, replace, and rehabilitate I the completed
Project, or runctio al portion of the Pf+.,'dect, at no cost to th~vern.ment,in
accordance I with plicable Federal -'d State laws and cwc directions
prescribed Iby the IGovernment in an Q"MRR&R Manual and, y subsequent
amendmen~s therfto. I I

e. pL.ticipale in and comply I with applicable FeJeral floodplain
manageme~t and pood insurance proiltams; I

I I

f. Publ cize ~IOdPlain information ~ the area concerned d shall provide
this infor ation zoning and other; regulatory agencies r their use in
preventing unwi future developmentIin the floodplain and' adopting such
regulation as may be necessary to pre'fent unwise future dev lopment and to
ensure cortpatibi~tY with protection l~~els provided by the P oject.

g. ume fi~ancial responsibilitjr for all costs incurre in cleanup of
hazardous ateri4Js located on project l~ds covered under th!l.Comprehensive
Environm ntal~onse,Compensati~,and Liability Act (CE~CLA), for which
no cost sh ing cr dit shall be given, ~,' operate, maintain, rerair' replace, and
rehabilitatr the roject in a manner! so that liability will ot arise under
CERCLA. I

I I WIS I

I
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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 f11"st implementingthe 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. C35, C36 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 II, 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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I

conti ued to have public ~eetings to provide pro ess reports to
uni and governments. i

I
Six re ew co erences involving v~ous study interests .ere conducted

during the .ssi ee River Restoratio* feasibility study to r .. ew work and
decide co es of action related to.wecific policy and t nieal issues.
Subsequent y, the Headwaters RevitaJilzation component of he restoration
project has der ne checkpoint cometences and a review co erence on the
Draft Proj t Mo cation Report. Th.e conferences were:

• Sp cia! solution CoDfe~Dce (SHC), Feb 6-7, 1991,
Jac~nvill , Flori a. RepreseDtati~~ of the SFWMD, th Office of the
AsSIstant S cret of the Army for Cl~ Works, and the Co met to resolve
policy and proced-Fal issues regardin. the Kissimmee Riv Section 1135
proposal d thej feasibility stUdY"',.•' thorized by tbe W ter Resource.
Developme tAct rf 1990. i

• In rage ey Environmental flanninrConferenc ,April 10, 1991,
Jacksonvill, Flo 'da, and April It-12, 1991, River . ch, Florida.
Represen tives the SFWMD, the ·Ji'Iorida Game and F sh Water Fish
Commissio ,the .S. Fish and Wildlife): Service, and the Co 'met to discuss
technical peets f the project's envirqnmental analyses.

and Hydraulics T.iduuca1 Review Com renee, May 15
16, 1991, ver ch, Florida, and ~ay 20-22, 1991, Berl~ ley, California.
Represent tives 0 the SFWMD and th~ Corps met to discuss nical aspects
of project hydro ogy and hydraulicst including a demontration of the
Kissimm River Pool B physical m~el at the University f California at
Berkeley.

. • Ch ckpo t Conference, J~e 20, 1991, Jac nville, Florida.
Represent tives 0 the SFWMD, the ~istantSecretary of th Army for Civil
Works, an the C rps met to review st~dy progress in impleenting guidance
developed uring he Special Resoluti" Conference.

I
!

f the Scientific 4dvi80ry Panel for nvironmental
. immee River "toration, July 1618, 1991, River
presentatives of t~ SFWMD, the Flori Department of

, the Florida Deparilnent of Environment · Regulation, the
e an Fresh Water Fish ¢ommission, the U.S. ,ish and Wildlife

Service. d tb! Corps met to ietter define monito ing of project
environm ntal e ects.



201

... - 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 ofNatural 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 Kitlsimmee 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 SCO~ING I I

Scopin rwas Jccomplished in 8CC~dance with the req . ~ments of the
Council on~vir~,..ental Quality's re~','ations implementin 'the procedural
provisions f the INational Environm~tal Policy Act (NE I ) of 1969, as
amended ( 0 CFR 11501.7). :

I! ~
i i

12.5 OTH R REajUIRED COORDINA110N

In ad tion1t
l the scoping requireh by NEPA, coordina on required by

other. Fede al la and regulations has been conducted wit the following
agencies: I '

• U.Sf Fish Jnd Wildlife Service -!A final Fish and Wil ' e Coordination
Act Report Ihas be~ prepared and is i,cluded at Annex E.

• Flo~ida Gee and Fresh W.er Fish Commission' - Commission
representa~ves p ticipated with th_,' U.S. Fish and Wil . e Service in
preparing ~he Coo,' .nation Act Report~

• Flokda St~te Historic Officer (SlHPO) - Coordination
with the ISHPOJin accordance wit~.,' the Advisory Co
Preservati,n's prjcedures. !

I I i

12.6 R lEW ~ THE DRAFT IN~GRATED PROJECT ODIFICATION
REPORT ND E,YIRONMENTAL IMPACT STATEMENT

The aft int~grated report and e*vironmental impact s atement will be
sent to n erous ~ocal, State and Fede$,',. al agencies and privat, interest groups
for review and :mment in accordan' with the Council 0iEnvironmental
Quality's ~EPA r gulations and relate, Corps guidance. Co ments received
during the~revie will be considered ~,'" preparing the final s udy documents,
and will b consi~ered by subsequent ,I,' reviewers and decisio makers in the
Washingto leveljFederal review proc~ss.

12.6.1 ~rt +ad EIS Reelpientlll

The f~llOWin* agencies, groups ~d individuals will be nt copies of the
draft integrated ~roject modification r~port and EIS.

I I !

I I ,

I

I :

I I

I 1~-4

I I
Iii I:
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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 HOllsing and Urban Development
Department of the Interior
Environmental Protection Agency
Federal Emergency Management Agency
Advisory Council on Historic Preservation

State and Local Government

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
baak 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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River A res Hdmeowners Associatidn
Chain -Laketl Property Owners, J»c.

Individuals

A list 0 indivi uaIs who will receiv~ the draft 'integrated eport and EIS
is on file in he Jae onville District at tpe address shown on t e cover page of
this docum nt. I .

12.7 PUBL C MEaf'NGS
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Three ublic eetings were con~cted during the dr
period to p ovideall members of the j,public with an opport
understand and d.i cuss the results of t~e Corps' 1991 feasibili
meetings re hel as follows:

I

October 1, 199~, at the Okeechobee !Civic Center.

October 2, 199 ,at the Kissimmee ¢ity Hall.

October 3, 199 ,at the Sebring Cit~, Hall.

report review
'ty to better

study. These

The meting· Kissimmee was att~ndedby about 60 peo e. Many of the
speakers e ress concern about the ~eadwatersRevitaliza ion project and
its effect 0 flood ontrol and navigatio~t Specifically, there w concern about
the results of re ation schedules for ~he Kissimmee group f lakes and the
backfilling in the Lower Basin and t~e affect to the exisf level of flood
control. N vigati n interests were op~osed to the project du to the possible
impact to avigat n. There was also" concern that some of he larger boats
would not e able navigate the meaniiering river, A number of speakers also
expressed once about the cost of th~ recommended plan. presentatives
of environ ental oups expressed support for the recomme ded plan.

The eeting in Sebring was atte"'ded by about 45 peope. Many of the
speakers ere co cerned about the eff~ton property owners. pecifically, they
feel prope ties ne ed for the Recom~ndedPlan would be a uired at a token
of their v ues, d the State may clIaim properties withot compensation.
Agricultur repr sentatives were con~medabout the effects n agriculture in
the study ea. number of speaker$ were concerned abou the cost of the
project. avigati n interests were o~.osed to the project du to the possible
impact on naviga ion. A concern was' xpressed that the re ation schedules
for the Kifimm group of lakes wO' Id adversely effect the existing level of
flood protlction. ishermen spokeout~t the project stat" g that since the

I Ij!-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
fmalization 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 ofthe 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;

13-1
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f. Pu licize flLodplain informationi.in the area concerned d shall provide
this infor ation ~o zoning and othert regulatory agencies or their use in
preventin unwiS~. future developmen~· in the floodplain and adopting such
regulation as rna be necessary to preyent unwis$ future de lopment and to
ensure cOJfpatib' ,ty with protection l~vels provided by theroject.

I I .

g. ume ~ancial responsibili~ for all costs incurr d in cleanup of
hazardous ateri~ located on project~andscovered under th Comprehensive
Environm ntal ponse, Compensatiol1, and LiabilityAct (CE CLA), for which
no cost sh . c 't shall be given, an4I operate, maintain, re air, replace, and
rehabilitat the roject in a manner I! so that liability will ot arise under
CERCLA.

I

h. Pr vide 100 percent of the co~ to remove excess spill material from
the flood c ntrol ~anals, C-35, C-36 and C-37.

I '. I

The rfPort s tes that the Hea4waters Revitalization Project will be
completed, or n ly so, with a fully pperational modified e Kissimmee
outlet st cture rior to implementitlg construction for e Lower Basin
project. I, for y reason, the Lowe. Basin project is not onstructed, the
Headwate s Revit ization Project will ~ot be initiated as a st d alone project.

IrERRY L. RICE
Colonel, Corps of En . eers
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 DISClPIJNEI EXPERTISE EXPERIENCE ROLE IN PBEPABING
DOCUMENT

Pewr~ko Environmental ElllinWl' ZO,.... ......OI cbeml_. H......... ToIic
...... MIl eaYirlmnleDUll W...~&
enlliDeeri...

ADDOIl I. :sa..-. Jr OutdDOl' Recreatlan PlIIDDer 11 ,.... ncnMIOIa~. Alltblt.lOl_ RKnI&IaD
c:au&nactlan IIId deftlopmlft&

B..... BrodehI ClYIlEDp-r Z,..,. c:MIlDJIaeIrInI Bepart JIftIIIII&Ioa

DMId L MaCullaup ArcheoIcIcY U,....~ .. QaIIunI--..e.cuIaanI __ .. .................
IIMri YDIer ...&EllYinlluMntal 1.,.. ....__1

~ ...........
.JI_r ...............

1laMrtP.- BIDlClllY VSPWB.V........ ......WIIdIIIe
~.wJtepan,

.......P-..

WIIUua Parter EaaIaP& 11,...._~ m ........tlaa
pImaIa.

GImIl B.lIcbuIt«. P.E. BImro_ntal 1I,...............ta1 W.... ...., I wa*
EnJl-r/BIoJoPt ~

...... A. Smith, P.E. cmlED.... 9,.... ......__ Jl8pan-EIB ........:
plaDDba.. Corpe orEnJI-n 1I&UlI7 .........

Patricia Strayer CivilEDJI_r South FIaricIa W... Jt.port IWv'-
~DlIirid

I.aW. A. Toth Aquatic Ecology South Florida W... Jt.port IWv'- IIId
Manapmm& DIIiric& ~_tot

~
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Eastern IDdiao Snake •••••••.•....•••••••••.•••••••••••••.•••••••• 4-9, 4-10, 9-5
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Federal Policy 7-2
FGFWFC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-5, 2-10, 4-8, 4-9, 4-11, 4-12, 4-18, 7-7
Fim Federal Feasibility Study .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-6, 12-2
Fish and Wildlife .... 1-5, 1-6, 1-9, 1-11,2-2, 2-11, 2-12, 4-3, 4-4, 4-7, 4-12, 4-21, 5-3, 6-2, 6-8,

7-4, 7-5, 7-6, 7-9, 7-15, 7-32, 7-83, 7-40, 7-41, 7-42, 7~ 9-3, 9-4, 9-8,
9-9, 9-11, 9-12, 10-3, 11-6, 11-7, 11-12, 11-14, 12-2, 12-3, 12-4, 14-1

Flood Control . . .. 1-1, 1-4, 1-6, 1-7, 1-9, 1-10, 2-11, 3-2, 3-3, 3-5, 4-3, 4-6, 4-20, 4-21, 5-2, 5-3,
5-4, 5-6, 6-2, 6-3, 6-4, 6-5, 6-6, 6-10, 6-12, 7-6, 7-8, 7-9, 7-10, 7-11, 7-12, 7-13,

7-15, 7-16, 7-17, 7-33, 7-36, 7-37, 7-39, 7-41, 8-2, 8-5, 9-1, 9-4, 9-11, 9-12, 10-4,
11-1, 11-2, 11-4, 11-18, 12-6, 14-4

Flood Damage Reduction 3-3, 5-5, 7-10
Florida Grasshopper Sparrow 4-9,4-10, 9-5
Geology and Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-1
Hazardous, Toxic or Radioactive Wastes 4-15
Headwaters Revitalization Component . .. 1-1, 6-8, 6-9, 12-1
Historic Lake Stages 2-1,2-2,2-3,2-7,2-10,2·11,2-12,4-6,4-8,4·18,4-19,6-9,
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ProblelDl and . 'IS • • • • • • • • •• 3-2, 4-9, 4-11, 4-18,6-2, 6-4, 8-5, 6, 7-38, t-9, 11-8
Project ment " ......• 1. • • • • • • • • • • • • • • • • • • • •.• • • • • • •• 11-11
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10-5, 11-3, 11-5, 1-9, 11-12, 11-13
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ANNEX B

SECTION 404(b)(1) EVALUATION

KISSIMMEE HEADWATERS REVITALIZATION PROJECT
OSCEOLA AND POLK COUNTIES, FLORIDA

1. 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, e-36 and e-37. Because
of the increased tailwater flood stages at 8-65 resulting from the
modified regulation schedule, the flood control canals connecting Lake
Kissimmee to Lake Hatchineha, e-37, and Lake Hatchineha to Lake
Cypress, e-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 8-65. Modifications to the existing B
65 structure will be needed to reduce higher flood stages in Lake
Kissimmee and to provide higher discharge capacity; Degradation oflocal
levees. Breaching oflocallevees is recommended for obtaining the water
storage required for meeting lower basin hydrology and to expand the
range ofupper basin restoration. Approximately 1 mile of levee sections
or about 60,000 cubic yards will be degraded by backfillingnearby 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 Pwpose. 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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I'
II

st dy wt' conceived under tit.... at authority. Subseq ently, the Water
source Development Act 0.1992 authorized the istant Secretary

of. the y to construct th~ Headwaters Revit ation Project in
ac ordan with a report prepared under Section 1 35, based on the
b nefits rived for the enviltonmental restoration f the Kissimmee
~er ( er Basin). Consisi·'tly with the above-cit d authorities, the
UJS. Corps of Enginee and the State of Fl~'cia, with the U.S.
F&h an Wildlife Service . a cooperating age .cy, have studied
alternati e modifications to t •e regulation schedule and water control
sttuctur of lakes in the Upp~r Kissimmee River '. The present
sthdy ob ective is (a) to fonqulate a plan to opt~e environmental

~
prove ents to the Upper Ilissimmee Basin (b) w~ile reestablishing

. har 8 to the Lower Basin Jhat are nece.ssary to ~at basin's restored
e ologic81 integrity (defined in the 1992 ~, Environmental

storatilon Kissimmee River, IFlorida). Environmen optimization in
~e upper basin requires rees#W..lisbment of lake-lev 1fluctuations with
higher I.els approximating ~.O feet NGVD. Restor tion in the Lower
~r~uires (a) continuous ~ut varied flow in the ri er channel and (b)
n~odpi . inundation fl'eque,*es and recession rates ~parableto pre
,anne . ation periods.

d Gent~ Description of D~dged or Fill. Material.

(Ii General Characte.ics o(Material. The material for this
P~ectwill come from .e canal and alljacent vee which consists
of 'Inative soils.: r
(2 Quantity ofJdaterW...' Unknown - will be etermined during
d . ed design. I

(3 Source of Material. IWest bankofC-37, ~bankOfC-37'and
fi e local levees. The GIv....e levees are located 0 • the east and west
si s of Lake Kissim~lee, north aide of Lak' Cypress, and the
s th and north side of Lake Hatchineha.

ej ~tiQn Qf~e propQ~ DiJehIl11ll! Site. I

I

I (l Location. West b'" of0.36 on top ofand ehind the existing
Ie ee, East bank of e-~.. on top of and behin the existing levee,

d backfilling adjace~ borrow ditches asso ated with the five
I levees. The five I levees are located on the east and west
si es of Lake KissiInDtee, north aide of Lak Cypress, and the

th and north side of Lake Hatehineha.

DSEIS-B2
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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) TiminK and Duration of Discharge. Eight (8) months.

f. Description of Disposal Method Fill material will be placed with a
dragline.

2. Factual Determination

a. Physical Substrate Determination.

(l) 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 1)pe. Soil in the fill areas is predominately
Smyrna-Myakka-Basinger association

(3) Dredp/FiU 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.

(l) 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.
Nonnal water level fluctuations and salinity gradients will be
maintained by proposed project.

nSEIS-B3



nstruction. Any
.ty of the activity

truction.

(b) Dissolved 01!YBn. The project will ot change existing
conditions.

(c) T . . No toxic
metals, organi~~ or pathogens will released by the
project.

(d) Aesthetics.! The project will ntt change existing
conditions.

( Effects on Biota.

(a) IV! •• Temporary
impacts may ~..t from the place ent of fill during
widening of e- and e-37. Bre . of the local levees
will provide e anced wetland fun·on for the areas
behind these Ie ees,i.e., approximately 740 acres for Lake
Cypress, approxtmately 2,200 acres fo . Lake Hatchineha,
and approximatbly 600 acres for L e Kissimmee, via
reeonnection wiSh the lakes.

. be no long-term
era.

I

(c) i h F r8. There will be no long-term adverse
impact to sight eeders.

d. . . I Deposited fill material will notftrodu ,e, relocate, or inere contaminants.

I

D~EIS-B4
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e. Aguatic 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 Determjnations,

(1) Mixing Zone Determipation. The fill material will not cause
unacceptable changes in the mjxing 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.

(2) Determination of Compliance with Applicable Water Quality
Standards. Because of the inert nature of the fill material state
water quality standards will not be violated

(3) Potential Effects on Human Use Characteristics.

(a) Municipal and Private Water Sqmilies. 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 DOt 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., C36 approximately 10 acres and C
37 approximately 19 acres, by the project.

DSEIS-B5
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(e) P e
S hor ild e Ar ar h

n

cant adaptations orthe guidelines were

Preserves. The c»nstruction of the Kiss' ee Headwaters
Revitalization P~ject will not effect an parks, national or
historic monumehts, national seashores· wilderness areas,
research sites, otl similar preserves.

c. The arge of fill mateJIiaIs will not cause or . ntribute to, after
nside tion of disposal site ··~ution and dispersio ,violations of any e .'

a plicabl State water qualibr standards for Class III waters. The
. h operation will not ~olate the Toxic Em nt Standards of
ction 7 of the Clean Water Act.

i

osa! offill materialliin the project area will not jeopardize the
ntinue existence ofany~es listed as threaten or endangered or

r suit in the likelihood of d.~.• truction or adverse odification of any
'tical h bitat as specified b~ the Endangered Spe es Act of 1973, as
ende

b. No p cticable alternative I, exists whiell meets te study objectives
t at do not involve dischar. of fill intO waters of e United States.

I,

e. The lacement of fill mat~rial will not result in
e ects 0 human health andlwelfare, including m 'cipal and private
w ter s plies, recreational ~d commercial tis . g, plankton, fish,

ellfish, wildlife, and special I, aquatic sites. The In stages of aquatic
ecies d other wildlife wiU not be adversely ed. Significant

a verse ects on aquatic ecosYstem diversity, produ 'vity and stability,
d rec ational, &eMetie,~ eeeoomic values will not occur.

f. On t e basis of the guideJmes, the proposed . sal site for the
. har of dredged matedal is specified as co plying with the

r quire nts of these guide~es.
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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 ofthe 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.

2. Chapters 186 and 187. State and Regional 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 Mnlgatlon.

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.

DSEIS-Cl
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4. Cha~ 2~. "e Landa.

This~ciliaPte.r. governs the manaal.!eelment of submerged tate lands and
resources ·thin.state lands. This ~cludes archeological and historical
resources; ater esources; fish and ~dlife resources; beac as and dunes;
submerged grass eds and other bent~c communities; swam , marshes and

dredged m terial·· .sposal islands; and.' ificial reefs.

Re81>008e: The P~posed Kissimmee Ileadwaters Revitalizat~onProject will
impact ap~roxim~~ely 29 acres of w'tlands. However, ~is project will
accomplish Ithe fop-owing restoration lWals: (1) restore appro ately 14,000
acres of lak~ littor zone bordering the .I,atfected lakes, i.e., Cypress, Lake
Hatchinehat. and e Kissimmee, (2)~ydraulica1ly reconnec approximately
2,650 acreS~behin local farm levees, WEichwill enhance the w tland functions
of these ar as, (3) reestablishing' arges to the lowe basin that are
necessary t the b . 's restored ecoIOgi.•.;.· integrity (defined' the 1992 FEIS,
Environme tal toration IGssimmeelRiver, Florida).

I
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5. ~:.-.~.z...==z3~:z.z.a..=.;E.JU-=s.::.z...;~u....liI~~;zz;::l'-:;-=':=~
!
I ,

The chapters authorize thel State to acquire d to protect
environme tally *nsitive areas. '

Response: The S th Florida WaterM~mentDistrict, th
this proje , is ac uiring all the lands .eeded for the project.

T . chapt r authorizes the Sta~ to manage State parr and preserves.
Consisten with his statute would inclbde consideration ofp ~ects that would
directly or indire tly adversely impact.ipark property, natur resources, and
park progrr m agement or operatilDS.

Response: I The p oposed Kissimmee Hb.·adwaters Revitaliza~nProject would
not direct~y or directly adversely jimpact any State Pfks or Aquatic
preserve~.How ver, the restoration.lof the upper aBti l6W b8eins of the
Kissimm River ould have a positivelimpact on State lands 'thin the basins
therefore, ould consistent with tbls chapter.

, I
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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 Tranlportatlon.

This chapter authorizes the planning and development ofa safe, balanced
and efficient transportation system.

Rem<>nse: 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 Uvlng 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.

DSEIS-C3



•
238

discharging of

-.mspo:rtation of

he prt'posed Kissimmee Jadwaters Revitalizati n Project does
twate living resources. I

I

I

This chapt+r provides the au$lority to regulate t e withdrawal,
diversion, s orage tmd consumption of ~ater.

Ikswnse, is pJ.,ject does not invol.,j, water resources as d scribed by this
chapter th refore, Ithis chapter is not ~plicable.

I .

Response:
not effect

establishes the Game and Fresh Water . Commission
age freshwater aq+tic life and wild life and their

ate a diversity of species with densities d distribution
which pro .de stained ecological, Irecreational, scientifi, educational,
aesthetic, d eco olDie benefits. '

ReSj>onse. e P~posed Kissimmee Hb.• adwaters Revitalizati n Project has
been coor . ated 'th the US Fish an4 Wildlife Service for mpliance with
Section 7 0 the dangered Species Act. The eastern indigo ake listed by
the US as en gered may occur ~ the project area there ore, protective
measures . be' eluded in the cons~ctioncontract. The p oposed project
will directl impa approximately 29 acres of wetlands. Hower, this project
will accomp 'sh the followingrestoratiolllgoa1s: (1) restore appro ately 14,000
acres oflak litto zone bordering the~ectedlakes, i.e., Lak· Cypress, Lake
Hatchineh and e Kissimmee, (2)!YdraulicallY reconne approximately
2,650 acres ehind local farm levees, w .. ch will enhance the w tland functions
of these ar as, an (3) reestablishing '. harges to the lower basin that are
necessary t the b in's restoredecol~integrity (dermed inithe 1992 FEIS,
Environmeftal Re toration Kissimmee ~ver, Florida).

I

DSEI$-C4



239

14. Chapt,r 3n. 011 and Gas exploration and Production•

...Thischapter authorizes the regulation of all pl!ases 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. Chapter 380. Environmental Land and Wat,r Managem,nt.

This chapter establishes criteria and procedures to assure that 10ca1land
development decisions include consideration ofthe regional impacts ofproposed
large-scale development.

Res,ponse: This project does not involve land development 88 described by this
chapter therefore, this chapter is not applicable.

16. Chapt,r 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. Chapter 403. Environmental Control.

This chapter authorizes the regulation ofpollution 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.

DSEIS-C5



ate's soil and

Response: he pr d project would ~ectlY impact appro· tely 202 acres
of unique f: and which is defined byl the Farmland Prot .on Policy Act.
The propo d proj t has been coor~ted under the Farml d Protection
Policy Act ·th e U.S. Departmen~ of Agriculture, Nat a1 Resources
Conservatio Sem . Project constru~ion will include app priate erosion
control pI and asures to ensure coP1pliance.

DSEI$-C6
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KISSIMMEE RIVER
HEADWATERS REVITALIZATION PROJECT

ANNEXD

FISH AND WILDLIFE COORDINATION ACT REPORT
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

P.O. BOX 2676
VERO BEACH, FLORIDA 32961·2676

June 30. 1994

Colonel Terrence C. Salt
District Engineer
U.S. Army Corps of Engineers
P.O. Box 4970
Jacksonville. FL 32232-0019

Attn: Planning Division

Dear Colonel Salt:

Re: Kissimmee Headwater Lakes
Revitalization Project

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 400C 150RR 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;lependent wildlife in the upper basin. We stroo&ly uree the Corps not to reduce the
duration of water levels above 52.5 feet below those modelled for the 400C150RR alternative.
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As a possible ture refinement of the project, w~ also recommend that we s dy the feasibility of
constructing a '.ater co"trol structure/lock at the borthern end of Canal 36 (s uth of Lake
Cypress). Thi structull~ would allow separate ~ter regulation of Lake Cyp ~ ,which presently
has water level severelr below historic conditio".

The Service al reca ends that the Federal go~ernment take action to res re the Kissimmee
River by bac lling C 38 to the fullest exte"; possible to ac::hieve restora on of the river's
original functiqns and ~ ues. This will mitiga~ damages caused by the ch nelization of the
river. We alsq continu to strongly recommend ~at the Paradise Run refJ ing and other flow-
through measqes in P I A be incorponted in ~e Final Feasibility Report project design
features to m imize system restoration, as dilScribed in our 1991 FWCA Report for the
Kissimmee Ri er. I

The draft FW A repo was circulated for reviet!f and comment by the parti 'pating agencies.
The Florida G e and resh Water Fish Commibion generally concurred w th our draft and
provided addit onal r mmendations. The encl~sed Final FWCA Report r resents the Secretary
of Interior's r rt to ongress as required by _tion 2(b) of the FWCA. is report should
accompany th Final F ibility Report and Envltonmental Impact Statement when it is submitted
to Congress. I

Thank you forJthe op~rtunity to participate in ttiis important ecosystem res ration effort. The
Service views e impl,mentation of this project as a step towards fulfilling e restoration goals
of the South orida Efsystem Task Force.

Robert T. Pace
Acting Field Supervisor

cc: +
FG&FWFC. allahass • FL
FG&FWFC. era Bea ,FL
FG&FWFC. issimm ,FL
DEP. Tallah see, FL
SFWMD, W t Palm each, FL
FWS, Jackso ville, F
FWS, Atlanta GA I

II
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

P.O. BOX 2676
VERO BEACH, FLORIDA 32961·2676

February 1, 1994

'.•

Mr. A.J. Salem
Chief, Planning Division
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 WIn-Process
Review Conference w 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 plsased to date
with the approach of the HEP team members (led by Lou Toth of the SFWKD) 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.

On the basis of Mr. Pace's presentation, Richard Bonner proposed that the
agencies concur on selection of the 400C150RR 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 WFuture with ProjectWsection of our FWCA report,
summarizing the results of the general evaluation methodology. An as yet
unnumbered table also 8ummarize. these re8ult••

please forward copies of these materials to Cerald 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,

~rvif{~~
Field Supervisor

cc: (w/encl)
Ed Moyers, FGFWGC, Kissimmee
Larry Parent, FGFWFC, Tallahassee
Lou Toth, SFWHD, West Palm Beach
Patricia Sculley, SFWHD, West Palm Beach
Bill Helferich, SFWMD, West Palm Beach
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EXECU1TVES~ARY

The K.issimm~ 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, Hatehineha, 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 « 47ft.) 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 caracata, 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

o 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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iii

ntinues to SUpport the ~roposed Level II BackfiUin Plan for
River restoration, a p.,ject adjacent to, and hydrol gically
, the Kissimmee Headwater Lakes Revitalization P ~ect.

I
I

Interag cy Review Team that cqnvened to prepare this eval ation
Id conti ue to meet after imple_ntation of the new water re lation

sch ule. is will allow evaluation tif its effectiveness in reachi g
res ration oals for the upper basin Ipld the Kissimmee River.
En ironmen monitoring studies shQuld be planned and funded. Iterative
tes ing of ified water regulation s~hedules should be conduct if it
ap th~ the project is not fully r~izing potential benefits. I particular,
the reVieW$encies should revisit th'.I.• issue of attempting to provo floodin&
of onger d ration between elevatioDSlof 52.5 and 54 feet in the per basin,
if is can achieved without increa$ing flood risks upstream.

I

I

I ,

S up to~4 feet in elevation 10eau\d behind the three levees at Lakes Hatchineha,
Xis immee.· d Cypress should be """eel to the o...,ing fee title c:quisition of lands
aro nd the I es. The levees should ~en be breachied to hydrolo ically connect
exi ting w=s with the lakes and a1low additionl1 restoration 0 wetlands. This will
res It in the full potential of habitat rlls.. toration available in the up r basin and provide
add tional aI' to buffer flood risks ~uring storm events.

Service· recommends that the Co~s evaluate the feasibility benefits
ding a ater control structurellO¢k at the northern end of C- 6 to
Ie sep e water regulation of~e Cypress at levels closer 0 the
ric co ition. Lake Cypress ap~ to be more adversely a ected by

wa r levels: held below historic cond~ions, as exhibited by redu on of the
Ii ral frin and dense growth of a~.aaltic weeds. Although sep ate
re ation 0 this lake was not propospd in our Scope of Work, Service
is nfident! at separate regulation ali: levels higher than Lakes H tchineha
and Kissim ee would greatly enhan~ the environmental benefits f the

ently p posed plan. We would ~e willing to prepare a Scop of Work
to uantify ese additional environ.otal benefits.

o

o

o

o

o

III.

II.
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Ie I. IDENTIFICATION OF PURPOSE. SCOPE AND AUTHORITY

Funding for \be proposed Federal action is authorized by Section 1l35_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
FLORIDA 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 Band C.

III. DISCUSSION OF RELEVANT PRIOR STUDIES AND REPORTS

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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vels in the
al. These
ubsequently

ice recommended ~nally varying the water
ubstituting a leveed floPdway for most of the
tions were not impleD!l~nted, and the river was

A major repo ,entitl "A Detailed report of the Fish and Wildlife R sourees in
Relation to th Corps of Engineers Plan of Development, Kissimmee ·ver Basin,
Florida·, was reI by the Fish and wildlite Service in 1958. The. rt
comprehensiv Iy desc: ·bed the fish and wild.fe resources iof the entire !lGssimmee River
basin, both th Chain of Lakes and the Kissitflmee River. Particular e phasis was placed
on the impo ce of e recreational use of the river, primarily for I emouth bass
fishing, and e sign· cance of the river bas~ for wintering waterfowl These findings
were based 0 more a year of field su~ys conducted throughout the basin. The
report quanti ed exis ng public use of the ri~er for fishing and huntin , and predicted
that there wo ld be a reduction in sport fishirig and a loss of 40 perce t of the waterfowl
habitat.

Because the .ssim Chain of Lakes and "e Kissimmee River are osely related
biologically d admi istratively, the followiqg listing of Service invol .ement considers
both areas.

I

Corps respon ed with reconnaissance and fi~.I ibility reports and an en'ronmental impact
statement. T ese doc ments established that •·.• he original Federal proj t had severely
depleted fish d wild ife resources. These r rts reviewed several alt ative restoration
plans. The re rt reI sed in September 19 . concluded that there w "no Federal
interest" in r toring Kissimmee River, e~en though the report indi ted that
implementing many 0 the alternatives studied would result in signifi t benefits to fish
and wildlife sources The conclusion that ~ Federal action was jusfied was based on
interpretation f the 1 83 Principles and Guidelines of the Water Reso rees Council.

Corps of Engineers s~mitted a Final Integrated Feasibility Report
ct Statement on Envitonmental Restoration of he Kissimmee

port J1 mmended backfilling pf Canal 38 in Pools B, ,D, and E to
logical ntegrity and fish and \\tildlife values of the Kissi mee River

I.
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2. Kissimmee River Restudy Plannjn~ Aid Report. Au~ust 1979

In August 1919, 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 Eyaluation Procedure RCj)Ort. Au~ust 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. Plannin~ Aid Re,port. Kissimmee Headwater Lakes 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.

3
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N N D T E
I I
I i

The Kissimm Chainl of Lakes is located in tentral Florida, south of lando, and it
forms the up r end~a hydrologic system spmetimes referred to as e
Kissimmee/O eecho IEverglades system (~igure 1). The study area Iwas selected to
include the l~S that e regulated together ~nder normalconditions-- es Cypress,
Hatchineha, 'ssimm ,Rosalie, and Tiger. i Lake Jackson is currentJ held at the level
of Lake Kissi mee, ut the FGFWFC intend~ to regulate this lake tely from Lake
Kissimmee. e wat level in all of these ~ve-named lakes remain below the 54-foot
contour, exce t in ex me floods. Lakes Manan, Weohyakapka, Toh pekaUga and East
Lake Tohope iga also part of the KissitPmee Chain of Lakes, bu because these are
regulated at h gher w ter levels, they will n~ be directly affected by e proposed water
regulation sc ules. .

The Kissimm Ch~aJ. of Lakes is located in th.
i
.. e Osceola Plain, a geolgic feature east of

the Lake Wal 5 Rid . A smaller ridge to tWe east separates the 1,63 ' square mile upper
basin from th north ard flowing St. Johns ~iver basin. The present dwater lakes
were probabl once~tdeeper portions of at..ast marsh complex. Th' original flow of
water has highl modified by manmade I'flood control canals. e Marion Creek
and Reedy C k are e remaining natural i~flows to Lake Hatchine . Rosalie Creek
and Tiger C k are so relatively short nan,tral water bodies betweenLalce Rosalie and
Tiger Lake d bet Tiger Lake and~ Kissimmee, respectivel. The remainder
of the wate ays be n the lakes in the stqdy area and those connee ing outside the
study area ha e been hannelized. These include Canoe Creek (C-34) South Port Canal
(C-35), Hatc ineha al (C-36), Short Can~ (not part of C&SF sysm), and two
channelized tions f the Kissimmee River:1 C-37, between Lake H hineha and Lake
Kissimmee, d C-38 the long, wide canal ~tween Lake Kissimmee· d Lake
Okeechobee.~seVeral water control structurt_.' surround the lakes, but he main structure
of significan ini report is S-6S, which ~eases water from Lake 'ssimmee,
through C-38 to Okeechobee, about 56 miles downstream.

Figure 2 illus rates t boundaries of the st~y area. Statt Road 60 fi s the southern
and southeast m ed~' while the Florida Turppike forms the northeast m boundary. The
total area is proxi tely 213,625 acres (8~,453 hectares). Althoug the effects of the
project will b limi to the periphery of th~. lakes, the Service believ s it is important to
assess the en ironm tal impacts within the _urrounding landscape. F r example, the

lake shorelin s are $llent foraging habitatH.•i....'for wading birds, but the extensive acreage
of wetlands tside 0 the lake shorelines m"st also be considered to sess the effects of
the project 01 the S Iies within the surrou"'/ing landscape.

I
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e V. SUMMARY OF PLAN SELECTION PROCESS AND
IDENTIFICATION OF EVALUATED ALTERNATIVES

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 VII.B.I. 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 8-65
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 I -- Adoption of the proposed water control
schedule without breaching shoreline levees;

o Alternative Future 2 -- Proposed schedule with breaching of levee
south of Lake Hatchineha;

7
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NVI.

. W" I

Fish and Wi~lire ~urces of concern and

S
'.,.' f major Federal interest ~c1ude migratory

birds (espec ally wa rfowl and wading bird'), and Federally-listed t~Etened and
endangered pecies aid eagle, wood stork,· snail kite, Audubon's c~~~ caracara)
These wildli e speci s are, to varying deg .s, dependent on Wetland

1
habitats in the study

area. The rvice so advocates public usc!s of fish and wildlife, in uding the
observation f wildl fe, hunting and sport t1~hing.

I

_._ .. -lor

I

I

I :

o AjternatiV~ Future 3 •• Proposed ~hedule with breaching Jlevee
n .~h of <jypress Lake;: _

o A tema~iv~ Future 4 -- Proposed ..~..hedule with breaching
t of ure Kissimmee; •

Future 5 - Proposed ~hedule with breaching
(full restoration of alJ potential areas).

Each recom ended reaching of a levee is c:lonsidered to be an incre ent on the basic
plan; howe~er the ~ice strongly recom,.~nds that the project spon rs take full
advantage o~ all rest,ration potential in the~.'.•.• pper basin. All of these . temative futures
were com~ to t~.future without the pr."eet, which as stated in S tion VIII.B. of
this report, i~ assum~ to be substantially t . same as the present con irion.

I I· i

,

The prim objective of the Servi~ is recovery and mitiga'on of habitat
supporting ese s ies. Distribution, timfhg, and volume of water ow to approximate,
or at least a proach, historic patterns are t~ principal C(l)ncems at t present phase of
planning system Estoration. Water qu~ity issues also need to be addressed in the
long term t ensure rdequate habitat qualityi in both the upper and 10 er basins.

Hydrologic nditio s were altered by construction of the Kissimmee River Flood
Control Pro ecl. W r is released from the1lakes in sudden pulses w, en the existing
regulation hedule s exceeded. The appr~ed maximum water leve is seldom reached
because the schedul allows it only late in the year, aftet the peak ofthe normal rainy
season. FIJ>d con .01 measures instituted!.•. nce about 1965 have res 'cted water levels to
an extremely narro range. This lake lev .• stabilization has reduced the size of the
littoral zone I marshe', reducing the total ar .• for recruitment of forag to the in-lake
fishery. F,raging feas for waterfowl and I wading birds have also n reduced.

I

I I
I· ! 8

I

I
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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 veg~tation 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 tum 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

9
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I
management Jool in t~e shoreline exposed by an extreme drawdown. katural oxidation
and consolida/i';" of rments is beneficial ten without mechanical ~OVal of muck.

The FGFWF has in$tituted programs to d~W down the lakes on a riodic basis. They
attempt to ho d water I down for at least 90 .ys, starting in mid-Febru ; results will
vary accordin to rai fall patterns during thr' period, which normally as low rainfall.
Increased rai fall is rmally anticipated in l~ne, which is generally e latest lakes can
be held down (Ed M yer, FGFWFC, pers. cbmm.). For Lake Kiss~rrmee, water levels
should remai below 6 feet for a minimum bf 90 consecutive days for effective
treatment. j :
Extreme dra downs' ere completed for~ Tohopekaliga in 1971, 974, and 1987; the
last included uck oval. East Lake To~pekaliga was drawn dow in 1990, also
with muck re oval. (Both of these lakes ale in the Kissimmee Chai of Lakes, but
north of the 1 mits of: the study area for the ~roject considered here.) drawdown of
Lake Kissim ee was completed in 1977; th~ did not include mechani removal of
muck, but w bene cial through the natural I: processes described abo . A drawdown is
:::::. forr Ki 'mmee in the next two! to three years, if funds d permits can be

Wegener and WilJia 's (1974) describe the ~.I,neficial response of fish Impuiations to the
1971 extrem draw wn of Lake Tohopekal~ga. Standing crop of fist(i~ the littoral zone
increased fro a hig of 191 pounds per ac¢ before the drawdown t :455 pounds per
acre within t 0 year after reflooding. I

!

Compoundin~ the ad effects of overly rbstrictive water managem nt, several levees
have been ~struct around the lakes, fu~er restricting interchang i of water and
accelerating nversi of former wetlands tP uplands. Figure 3 sho s the locations of
the three pri cipall s, north of Lake C)1!Jress, south of Lake Hatc ineha, and along
the east sho of Kissimmee., l
Public acces is alw s a concern for fisher",en, froggers and hunters The higher
powering of ~rboats and other boats has m~e more and more land (i cluding privately
held land) a1essible· Conflicts can arise bdween certain factions am g recreational
users and I downer. Development of rec~tional plans by the Co s should consider
the balance etween I e limits on public ac,*ss sought by landowners along the shoreline
and the legi ·mate n 5 for public access to: the natural resources.
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B.

Optimize enJironme tal improvements to tht upper Kissimmee basin
discharges tJ the 10 er basin that are necessfY to restore the ecologi
Kissimmee jver
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hile reestablishing
integrity of the



RED LINES
INDICATE LEVEES

IGURE 3 - TOPOGRAPHY/BATHYMETRY AROUND KISSIMMEE CHAIN OF LAKES
AND LOCATION OF SIGNIFICANT LEVEES.

(POTENTIAL .t\REAS FOR WETLAND ENHANCEMHJT ARE ISOLATED BY THESE 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. Ve&etative 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 I Wet Prairie 28,673 13.4%

Shrub I Brushland 13,860 6.5%

12



FIGURE 4 - COVER TYPES IN STUDY AREA, KISSIMMEE HEADWATER LAKES
(From FGFWFC classification of 1986 LANDSAT image)



LEGEND FOR VEGETATION CLASSES IN FIGURE 4
FLORIDA GAME & FRESHWATER FISH COMMISSION CLASSIFICATION

DRY PRAIRIE

• PINELANDS

SAND PINE SCRUB

XERIC OAK SCRUB

MIXED HARDWOOD/PINE FORESTS

HARDWOOD HAMMOCKS AND FORESTS

FRESHWATER MARSH & WET PRAIRIE

• CYPRESS SWAMP

• HARDWOOD SWAMP

• BAY SWAMP

• SHRUB SWAMP

OPEN WATER

GRASSLAND

• SHRUB AND BRUSHLAND

BARREN
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Additional classes were derived from the 16 classes in the study area, based on National
Wetlands Inv~~tory data and projections of future with project conditions, as described
below. Although the land cover data distinguishes several categories or 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 RoutinK 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, Le. 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 tum had to be referenced to
topography to provide a measure of water depth and/or hydroperiod at a given geographic
point.

3. IQPOKraphy and Bathymeto'

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 I-ft
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e contours, and preferably to O.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, TohopekaIiga, 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 6O-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 maln 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 3O-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, Le. above the
54-foot contour.

15
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B. _ ~uation lIf Water Bell~latilln S~bcdules
I I i
.- ! I

1. Backatound of Iterative Testj~&

Between Au ust 199~and November 1993.·... itenltive testing proce was conducted
using schedu es reco mended by the South Florida Water Manageme t District
(SFWMD). ydrol gists in the Corps' Jac~nville District ran the KISS hydrologic
routing modcp and p~ovided the results to~ SFWMD, the Service, d the FGFWFC
for review 0l the outPut. Although the SFWMD was the principal d igner and reviewer
of the sched les, they conferred with all four agencies in a series of eetings to review
the model 0 tputs an~ to fine-tune the sched~les. In this iterative p , a total of at
least 21 reg ation ~hedules were reviewed. I The last two alternativ ,Tl000HISRR and
400c150RR, were efaiuated by the Fish and Wildlife Service, using series of criteria
judged to m ure ~logiCallY significant rattors. We describe belo the theory and
assumptions underl ng the general ecologi~ evaluation of these sch ules and their
comparison fith the historic (pre-project) edn...· dition and the recently gulated conditions
(1970-1988) I

The primary I Criteril used by the team me~bers in reviewing the hy rologic outputs was
the percent ~f time that the Kissimmee Rivet floodplain would be ex ted to exceed a
given perce~tage inUndation and the discharse characteristics at struc re S-65. This
analysis IQQ~ed at ~th the percentage of tin\ie over the full period of rd, and the
percentage qf time month, that at least 1%, 15%, 40", 75%, 95 ,or 100% of the
floodplain ~uld be inundated. Estimates of the percent floodplain i undation were based
on the relati~nship ( the river's pre-ehan""lization condition) betw n stages at the Fort
Kissimmee tation a1d the extent of floodphPn inundation. Stages at ort Kissimmee
were in tum derived from discharges at s-6$ modeled for each of th I alternative
schedules. valuati n of the effects on the ~ssimmee River and co parison of stage

design of lie regul tion criteria. I J
Because higher wa levels in the Kissimm+e River floodplain ultim tely depend on
drainage from the ain of Lakes, trade-o~s must be reconciled. ly in the testing
process, it Was dete ined that attempting ~ provide historic dischartes to the
Kissimmee River th ughout the year would lower the high end of th~ stage exceedence
curves for e Ki 'mmee, relative to the presently regulated condi on. As this was
considered n Ie for the Chain of 4kes, the evaluation team ntioued to seek
distribution f disc ges for the Kissimm~ River in keeping with typical wet
season/dry son ttem characteristic of clentral and southern Flori 8, while not
lowering th frequ cy of higher stages in ~e lakes. To avoid redu 'on of the higher
water levels

l
in the ain of Lakes, the reg",lation schedule alternativ $ were eventually

I

I,
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Ie modified by inserting both alSO cfs zone and a transitional zone with discharges between
400 cfs and 150 cfs.

2. Assumptions and Description of Community-level Evaluation

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 concern. 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 19n 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
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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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significant th~1 simplthe percentage of Ii Iover the period of """,l. (For example, a
percentage 0 time wth a certain level of ~Plain inundation could onsist of many
short periods of inun tion, but a longer average time period above a ertain level of
inundation 1:wId pr ide more opportunity (I.,.or animals to use these as habitat.)
The spreadsh t ace nted for the end of eaCh seasonal period to avai the possible error
of a period at met e criterion erroneousl~being extended to the n t seasonal period.
For examPle~ floodp 'n inundation exceedin 90% until October 31 0 one year and
picking up a ain in J ne 1 of the next year •,hould not be considered ~ single event of
long duratio ,but her two separate even~ meeting the criterion. I

We conside it im~rtant that the project Wovide high levels of fl=lain inundation
during the w t seaso~months (June through IOctober), providing a m natural (Le. rain-
driven) patte of fl plain inundation. Th~.. fourth criterion (first 10. er basin criterion)
measured th averag duration, in days, duJing the June through Oct r wet season
when floodp ain in~atiOn covered 90% orcl:rnore of the floodplain. e fifth criterion
also started ith dai records in the wet seIson, and measures the du tion of periods of
very low flo « 2 cfs). Examination 0' the model outputs led us to select 200 cfs as
indicative of low flotv that might lead to ad~erse conditions in the Ki immee River; tint,
200 cfs is bdlow the Ilevel at which water is licontained fully within the river banks (0%
floodplain inlbndatio~) and secondly, periodS; of less than 200 cfs we 'found to be
relatively in~requent~ The wet season montls are also the period of h gh water
temperatu~ when fish kills due to oxygertfdepletion are more likely to occur. Oxygen
depletion ge erallyt'urs during extended .Pe,.riods of no flow or ve . low flow. High
values for is crite on are undesirable and IIshould correlate with a g ter risk for
harmful situ~ions i olving oxygen depletiqn. The sixth criterion termined the
average du tion O~'reater than 2S" fl~lain inundation in the Jan - May period.
We conside it i , rtant that some lowerllevel of floodplain inun 'tion occur in the
dryer monthr., but felt it would be unrealistic to set a high level 0, inundation as a
goal for thiS

I

period.~ The seventh criterion I' measured the duration of lperiods with less
than 200 cfs flow at S-6S between January 4and May 31 for the peri of record.
Although WrCOOsid ed reduction of peri~'s of low flow to be a vali overall goal, we
do not consi er av~anceof low flow as i*pportant in the dry seaso~because water
temperature I are lorr at that period, and ,xygen depletion is less li1elY.

3 1

, ~atjon of Overall Scoreljfor Alternatiyes

A formula as de' to provide an overall ranking of the tinal two alternatives and to
compare th alte atives with the period ~f record. The precedingftion describes the
8 criteria u to culate the overall ranking. The overall ranking . ) equals the
weighting f: ctor for each criterion ti~s the individual ranking ue (r) for each
criterion, s mmed ross the 7 criteria: II= WC1xrC1 + wCl~rC2 + WC7xrr

I 120
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The individual ranking 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 reeord. For criteria I. 2. 3. 4. and 6. high values are more desirable, and r is
calculated as follows:

I = x
x...x

where Xa- 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:

I = 1- x
x...x

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.
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On February '18, 19~. the four review ag~ies met in Vero Beach t
documentatio for th evaluation methodolo1r. described above. Age
incorporated n the aluation methodology ~rior to issuance of the D
Wildlife Coo dinatio~ Act Report. !

I

I

1.1~
I . I.

A major ben~fit of t~ Kissimmee Headwatat Lakes Revitalization P~ect is the
opportunity tf restorq wetlands that have been degraded or eliminated by too restricted
water fluetuapons an lor conslnlction of 1.... holding back water f m low-lying areas.
An irnportan~ assurn .on in our analysis is "at the waterward edge 0 . the marsh around
the lake sho s will ot change as a direct ~ult of the proposed chan e in the water
regulation sc edule. The rationale for this ~sumption is that the well d plants (mainly
cattails and b lrush at the waterward edg~ of the marsh are highly olerant of extended
periods of d p fl ing. We consider that~he outer edge of the rna h would recede in
response to igher er levels only if the ~isting vegetation were d ed out by
prolonged pe .ods of extremely high water. I However, the higher w r levels for the
proposed alt mative approximately one ~alf foot higher than at p sent and are not
held high fo exten periods of time. In ~dition to the somewhat .Iher levels. the
proposed sch ule w uld also provide lowerl average water levels. re~.lting in greater
overall fluc tion. e consider that~ higher water levels !would cause a
recession in e wate ard edge of the mar$ft, but since that is not th.. case. we predict
no change fo the terward edge, while th~ upland edge of the mar will be extended
by the seaso ally hi er levels, resulting in ..~ net increase in marsh a~reage. The
following s tions d scribe how we determi......ed the average elevation . f the existing
marsh/uplan edge how we predicted t~ extent of additional ac ge of wetlands to
be restored ~y the hirher water levels. i

2.1 TPJlQThiC Bm!~e gf Wetl~1 <With and'WithllUt the ~if&ll
Two analyti~al apP$Ches were used to co~pare the existing extent f wetlands with
projected futpre co •ilions. The main obj.....· ive was to determine th ,elevation at which
marshes or iet prai e transition to graSSI~". s or dry prairie. The fist analysis (using
GIS) center on del neation of the wetlandllupland transition as sen by the Landsat
image used t defin~t-,vegetative cover in the: study area. The second alysis was
performed i~ a sp~sheet program and w~ based on the regulatory definition for
wetland hYdtlogy. I

I I ~2 I
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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 I-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 (Le. 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, 400CI50RR, 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 51-foot elevation,
and that by "eyeball" it appears that the preferred alternative runs somewhere between a
quarter and a haIf foot higher than the observed (Figure 6). In the section of this report
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dealing with ~e comlunitY-leVei compar;J of the schedules, we p~ted the
biological r+ning ~hind the use of durat~,.1n of flooding and drying events, rather than
the stage ex~encef.urves, as ecological il~icators. The Federal tlands manual
stresses that re dura'on of continuous peri~s of inundation and/or turation is more
impo~t in efining wetlands than the totallnumber of days per year with inundation or
saturatIOn. I

The minim31 h~iC regime for defini" wetlands is generally a epted as
continuous turation for at least 5" of the .rowing season. Assumi g that the growing
season is y -round n the study area (the rrt0st rigorous standard), t is equates to 18
days of con~'uous turation. In our analyS1s, we have required 18 nsecutive days of
water levels t the su ace (Le. saturation) td define suitable hydrolog for production of
wetlands. e set up a spreadsheet, similar ,'10l those used in the gene evaluation of the
water schedu es, that measured the average 4uration of flooding or d 'ng events.
However, ra her th measure an average d~ration above or below a articular elevation,
we determin at w t elevation (in the o.oll-foot increments provid by the UKISS
routing mod 1) the 0 served and preferred a1ternative water models p uced (on average
over the 18- ear pe of record) saturation! of more than 18 continu us days duration.
The observ 1970-1988 period had an ave"ge duration of 18.2 day saturation at an
elevation of 2.19 fii.t; while the 400cISOJm,. alternative provided ' average duration of
19.25 days turatio at 52.87 feet. The 52119 feet for the observed riod is slightly
above the el vation here the transition beuYeen wetlands and uplan was sensed in the
Landsat im e, but iven the level of precisfon in the topographic da ,they agree quite
well, at rou hly 52 t elevation. The diftlrence (52.81 - 52.19 =68 feet) between the
two eleVati0t for th observed and propo~' alternative at which we lands are expected
to be produ also nerally corresponds ~th the approximate half-,oot difference
between the upper ds of the stage exceed$lce curves for the obse ed and preferred
alternative. :

3 In:di~n of Futull! \YelIand~ditio",
Based on th above kures, we generalized~"',!to project the future exte t of wetlands under
the propo water ~gime. Because large . rtions of the study area lacked detailed
topographic contourtextensive interpolati was required, and we ere not willing to
accept inte lation. eyond half-foot interv~s. Interpolation to finer increments would be
too inaccu for m st of the study area. terefore, 0.5-foot incre eots were used for
both the pr 'ection f future wetland condi ons and the species mod Is. We generalized
the findings of the vious analysis and as umed that the present up r end of the
wetlands isFxi !ely 52 feet and that t.,~,'e future upper end of w tlands would be
52.5 feet. use he stage exceedence curves cross at about 51 fit elevation, and

,
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because the geograP1ic coordinates for the ~pographic data could be omewhat
imprecise, we selec~ an elevation zone betWeen 51 and 52.5 feet as he zone across
which the hi~er wa~r stages would restore jwetlands (hereinafter call the "transitional
zone"). I I

Overlaying Je preseht vegetative cover on th.: e half-footlopography, Ie based our
projection 01 future ~itat conditions on "":'era! assumptions: T
1. All mar~h withi~ the transitional zone "",ill remain marsh. (See JXPlanatiOn in

subsectibn a., e:itled "Introduction", .oove.) As would be eX*ted, existing
marsh as the minant vegetative cov~r in the transitional zone accounting
for 36. % of t e total area in the transitional zone.

2. Open ater in ~iS zone most likely in4icates deeper water and t ese areas are
expect to rei'n as open water. HoW.,..ever, deep water would not generally
be ex ted to cur along the upper ~ge of the marsh unless1'were
excavatrand i pounded. Indeed, les$·,. than 1% of the total t sitional zone is
open w ter in tf1e present condition. '

I I

3. All sh b or feteSted wetland classes C~ypress swamp, hardw swamp, bay
swamp shrub wamp) in the transition~ zone would not be alte ed by the
change in hyd., ogy. Although the inqrease in water fluctuatio would most
likely bene cial to the productivity pf these habitats, we do t anticipate a
change in gros habitat structure. The$e 4 classes combined ac unted for 16%
of the Fsitio wne in the present. I

4. Xeric ~mmun ties (oak scrub, sand pi~e scrub) and hardwoodpland covers
(hardw ha mocks, mixed hardw~/pine forestS) generally hould not occur
in the sitio at wne. Any occurrel!l~ of these covers in that zone may be
the res It of r ote sensing errors anCiVor inaccuracy in the to graphic data.
These lasses . mained unchanged in t~e future scenarios. No d pine
appeu in th, zone, and oak scrub~ sensed in only 0.37% f the wne.

5. Grassl ds antishrub/brushland vegetaltion types are likely to hJve invaded
areas t at wer wetlands when water 1~... vels were higher prior t~operation of
the Ori~inal fl control works in 19~8. Field observations co firm that wax
myrtleJ~d=Sania are invading former marshes, and wet past re (which most
likely fas cl 'fled as grasslands, ra4er than wet prairie) is v~ common
aroundl the I in low-lying areas th4t historically supported arshes. Soils in
these alreas arel most likely amenable f1> formation of wetlands. We therefore
PrediC~ these! cover types would be,.·kelY to p.,oouce wetlandtf higher
habitatl value. prassland was the seco~d most abundant cover t

T
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. The REP Team. Evaluation Species. and Features Common to all
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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l. Snail kite
~. Bald gle
~; Flori a sandhill crane
~. Audu n's crested caracara

lr. Lar mouth bass
I

The above spfcies re selected upon consensus of the HEP team, b
following facfors: I

4 (Flra1lY-liSted species (wc)od stork, snail kite, bald eagle,

I ~);

4 W~ing birds are considerecJ...•• to be sensitive indicator
I of logical integrity (grea~ egret, snowy egret, w
I stor); I

S-Jies of economic impoJ$nce to hunting and fiShi1g~da duck, ring-necked~lICk, largemouth bass);

=:1 Ie-Jisted species that UI.". relatively abundant in1
stud area as compared to other portions of the Sta
(). .

. I

Periodic m tings orl the HEP team were h~d to advise the Service ~garding
development of the evaluation. The HEP t•....•: m recommended the ap .opriate species
experts to tact in Ideveloping the models.! These species experts cited below in the
narratives f; each srcies. •

The fOUndar·n of th..~ modelling was habilal.i suitability, similar to thdHabitat Evaluation
Procedures EP), i~ that we used the con,~ntion of assigning a hab~t suitability index
(HSI) of 0 t 1, mu).· iplying by the acreage ~.. t that suitability, and SUtming these habitat
unit (HU) ~ues for each species in each ~ the future scenarios. H wever Geographic
In~ormation ystem fGIS) technology was u~ to develop, test, and n the species
models. W used tr vector-based GIS (PC ARC/INFO, and Gene."c CAD) and a
raster-based I(grid ce I) program (EPPL7) tol prepare data for use in t e models.
However, e final odel runs were all pertormed in EPPL7, using 30-meter grid cell

GIS comm ds to a tomate a routine for ea~h model. Using the h and replace
capabilities tf Word rfect on DOS text til,s, we were able to modi I each routine to
represent ei er the resent (assumed to be _.he future without project condition) and a
series of all mativeruture scenarios. !

1 I
I I

I I
I I
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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 incremenJs. (Interpolation to O.I-foot increments was used in one.J>Ortion 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 0 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

1. Snowy eKret and Kreat eKret

Experts consulted: Jim Rodlers. FGfWFC: Brian Toland. USEWS: Herb Kale. Florida
Audubon Society

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 fi r the s,owy egret and great e .-et are similar in structur. The models
have a feedi com nent and nesting com nent. The feeding com nent, in tum, is
subdivided in 0 selec littoral zone habitats, and all other suitable ha 'tats at higher
elevations.

verlain on hydrologic suitability to refine and W lterW the values in
ted and shrub wetlanbs were assigned low val ! s regardless of

ur in the elevation banfs. Existing marsh and h to be restored
t is likely to be of higl)t habitat value was given I alue in accordance
e of hydrologic sui~i1ity described in the p~ ing paragraph.

projected to be likely+f moderate value in futu scenarios was
y subtracting a consteiftt from the corresponding levation band.

Forested and shrub etlands above the litto~ zone were assigned the same low value as
for those occ rring i the littoral zone. M~shes higher than the sel ed elevation bands
were assign values in accordance with th~l!water regime attributes f m the National
Wetlands In entory ata. Temporarily flooded marshes are exploited y these wading
birds, but du to the' infrequent availabilityI, they were assigned rela vely low value,
slightly high r than r the forested and sh~b wetlands. For season y flooded and
semi-perman nUy fired marshes, size clas~ were significant in going habitat

, 30

Both species ca ble of exploiting wetlarids of suitable depth aero a wide range of
hydrologic gimes, d they feed readily inlboth the littoral zone and the smaller prairie
wetlands. El vation ds in the littoral zo* exhibiting suitable wale depth for 2S % or
more of the riod 0 record were assigned ~ighest value. and thoseith 10%-24.9%,
5"-9.9%, d >0% .9" were assigned p.ogressively less suitable alues. These e "
frequencies ere sel ted for both ends of t~e hydroperiod continuum i.e. those wetlands
that are gene ly t deep except for short Periods of time and those ,at are frequently
exposed. wa areas that always exctieded the suitable feeding ths are assigned
no habitat vue. '

i
!

First, we cal ulated i a spreadsheet the perdent time each 0.5-foot el ation zone was
flooded with P to I inches of water or up to 12 inches of water, usi g weekly average
water levels rough ut the period of recordlror the period between F ruary 1 and July
31, which is nsid to encompass the f~l extent of both species' reeding seasons.
These values were culated for the observ~ period (excluding the I 77 extreme
drawdown) d for e selected alternative. l(The depth calculation fo a given 0.5-foot
elevation ban was b ilt into the spreadsheet! formulas.) The 12-inch ter depth is
generalized the m imum feeding depth fcbr the snowy egret, while the longer-legged
great egret presu ably feed in water up ito 18 inches deep. (Both!species are capable
of feeding ti m fl ng mats of vegetation, but we think the above g eralizations are
valid overall.
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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. Smalier 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 8oo-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 8oo-meter disturbance radius has been dropped from the models for this evaluation.
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I.

Ex nIT

2.

The wood sto k (MycLria americana), a larg~. long-legged wading bi .. : is Federally
listed as an e dange~ species. The species libreeds in Georgia and as ifar north as
coastal South Caroli"4, but the majority of thb United States populatio resides in
peninsular F1rida. 1lhe colonial nesting siteS are located :in both est 'ne coastal areas
and in fresh ter sit at inland portions of ~.IOrida. Wood storks are considerably more
conservative an oth r wading birds, such ~ herons and egrets, in t persistence of

traditional ne~ing col nies. Two rookeries $..,." ve persisted in the study area for many
years, one at eedy reek and one on the sopth shore of Lake Rosali. Another large
rookery (230 nests) discovered by Dr. Rbdgers from a 1993 aeri survey north of
Lake Hatchinrha, n the Dead River. i

Wood storks se the~al drafts to reach hig~1 altitudes before they de from the
vicinity of th rooke in search of food. Tfleir daily feeding range iSllarge, up to 80
miles from t e rooke (Ogden et aI. 1978).1 This means that nesting torks can readily
reach any sui ble ne ting areas within the s.dy area from any of the sting colonies in
the study ar or f several outside the s~dy area. For this reason1 distance of
potential fojing si S from nesting colonies.•. I..' was not included in the \fI,.ood stork model.
This differs om the models used for the egtets. The Fish and Wildl e Service has
established g idelin for protection of woodl stork colonies from dist ce (Ogden,
1989). As 'th the ret colonies in the p~.eding models, structural works associated
with this pro ect are t expected to occur ~thin the primary or dary zones.
Therefore, prim and/or secondary zo~s, which would most Ii y be used in a
generalized s ies odel, were not includecJ in this application.

I

Aside from ~e lack +r a multiplier accounti~.•. g for proximity of foragi g sites to nesting
colonies, the wood s rk model is structuredlthe same as the models scribed above for
the two spec'es of el ts. However, the re]~tive habitat values assign to the wetland
classes and ~e bath metric zones were altc!lfed to reflect the differe in feeding
ecology betvJeen the· ork and the egrets. Unlike the visual hunting t hniques of the
egrets, the s~rk u a tactile or "grope-feechng" strategy. The storkiis more dependent
on fish as pr y, is Ie s able to exploit recentl.y flooded areas, and pre s wetlands that
are drying d wn aft a more prolonged period of inundation, where Ish are
concentrated~ Stor feed in the littoral zo~ of the lakes primarily en receding water
levels isolatel pools ind berms along the ~horeline. Linear rises, hich may represent
ancient beac,es, are ily visible along th. lakes, partitularly Lake' issimmee.
However, inlorder ~determineprecisely at.,llwhat water levels such i lated pools are
formed or rejoined 'th the main part of thd lake by rising water lev Is, detailed
bathymetry/tpograp y on the order of O.I"(oot contours would be n ed (Rodgers,
pen. commr SuchIdetailed contours are it available for the lakes. In general, the

I I ~2
I I

I
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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

Experts consulted: Paul Gray. FGFWFC: Brian Toland. USfWS

The Florida duck is considered to be a separate subspecies of the mottled duck (Anas
fulvigula). It 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
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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,particuJarly since nesting can occur as much as a mile from wateJ. Also, the cover
type data produced by FGFWFC are the principal basis of the models, and these data do
not distinguish between taIl 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
~ 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 awl 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. Rin~-necked duck

Experts consulted: Brian Toland. USfWS

The ring-necked duck (Aylhya 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 waler lily and watershield are considered preferred foods. In recent years, the
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5.

!

The Florida snail lei ,or Everglades leite, (llosrrhamus sociabilis pI eus) is listed as
endangered y both e Federal and State g~vernments, Once wides read through
peninSUlar lorida, e species' range in th~ United States has been uced to an area
from just so th of riando to the southern Jlaverglades. Around 19 ,the Florida snail
kite populat'on was timated to be as low as 25 to 60 individuals. Ithough population
estimates ha e consi tentlY exceeded 400 bitds since the 1980's, the 964 estimate clearly
indicates th t the ies is highly vUlnerab1~.

Natural cyc s in fall produce fluctuations in both mortality rates d reproductive
success, e"boo or bust" fluctuations ie the species' population evels are to some
extent part f the n ural history of a specii$ with specialized habitat needs. However,
human mod fication and manipulation of the natural hydrologic fluct tions could put the
snail kite at risk of tinction if adverse actions were to occur coinci entaUy at several of
the essential habitatlsites, particularly durinJ a prolonged period of d ought.

distribution f ring-' ked ducks appears tolbe determined primarily y the presence and
abundance 0 " -out" hydrilla beds. e location of Hydrilla ts around the •
shorelines 0 the varies considerably m year to year, and th natural fluctuation
is compoun by 've aquatic weed con I efforts. (D. Eggeman pers. comm.)
Therefore, n partie segment of shoreli can be predicted to be f greater value for
feeding of 'g-nec ducks, except for~.physical characteristics f slope. That is, a
greater or I of the appropriate dep •. s for feeding of diving ucks will be found
along the I shore depending on slope, d the alteration of lake vels may also
slightly alter the of suitable water depti)s.

I

'es is greatly simpliijed because of the nature of migratory species
year variations in the 'location of food resource First, we

tage water levels for • observed period and t selected alternative
rough March period th~ species is expected to present. The
the percent time for $ch 0.5-footbathymetric ne that water

een 3 and 7 feet. Hig~! initial suitability was gned to those
nes ving suitable depth m* than 50% of the peri of record, while

·th sui ble depth between 25$ and 49% of the time w re ranked slightly
ility. If grid cells in these ~thymetric zones coincide !with cells within 60

open;:ter/marsh edge, they "ere assigned double thei initial value. All
lis . ed these values, Whi~.. all cells in the original dcover that were

w reduced by a fixed v.ue.
I
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The study area is located near the north-eentrallimits 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 bre.eding 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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The second sess nt we performed invol~ed average water levels the beginning of
the nesting n. ccording to Dr. Rodg+rs' research, higher initi water levels in the
February-M ch pe in Lake Okeechob~ lead to more successful esting. His
observations indica that higher water level~ at that time induce kites to nest at interior
portions of e litto zone, rather away frOim the disturbance of boa traffic and more
likely in w y vea tation rather than herb~us vegetation. We ex cted February-
March wee y av water levels and av.ged them across the 17 ears of record for
the observ period d the selected altern:;.ve. The ob$erved peri (again excluding
1977) had averaa water level of 50.57 •. ,while the selected al ative had an
average wa r level 50.36 feet in that pe "od. (Although the selec alternative raises
water levels roughly, 0.5 feet on an annual ~is, that rise apparently oes not occur
during the F bruary March period when sn.l kites normally select n t sites.) This 0.2
foot differen is qu Ie small, and was foun4 not to be statistically si nificant (P=O.261);
the number f wee y average values comp¥ed was 138 weeks. D ite the lack of
statistical si nifican ,we proceeded to determine what a 0.2-foot di erence would mean
in the area f marsh and shrub marsh that would be theoretically av able to the kites for
nesting. W used O.I-foot interpolationi.of bathymetry produced i y the SFWMD and
the areas of ocum ted kite nesting in the,tudy area. This limited . e area of interest
to a narrow d, stly around Lake Kis~mmee, where nearly all 'f the kite nesting
has occu . The of marsh below thel February-March average' water level for the
present con ilion is 850.8 acres, and for tile future condition with t selected schedule,
it would be 809.9 cres. The area of shru~ swamp is 1040.1 acres, and for the future
with the sel ted al rnative, it would be 10p9.2 acres. If we assum that shrub swamp
is twice as aluable marsh for successfullildte nesting, and compar the relative
availability f nestin habitat, we find that the future with the propo. schedule would
provide app oxima y 98% of the nesting ~abitat of the present cond,tion. Although this
change is, expec ,quite small, we redijced the values produced n the snail kite
model by 2 to a unt for this potential c~ange in nesting suitabilit . Despite this
downward" ~ustme t, the results of the owtrall habitat suitability m el still indicate a
significant i crease or the proposed schedule (See later section of th s 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 snai~. Apple snails need long hydroperiod wetlands; drying gf 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 SO% 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 ea&le

Experts consulted: Steve Nesbitt. FGFWFC: Herb Kale. Florida Audubon Society

The bald eagle (Haliaeelus 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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f wed ds and Florida as a Will.le, and especially the st y area, is a
r the ies, exhibiting the g, test concentration of b ing pairs in the
• outs e of Alaska. However ilisting as tlueatened wou d still provide

.der the! Endangered Species At, and eagles are also co under the Bald
lion A , (16 U.S.C. 668-66&I)!

destruction
stronghold
United Sta
protection
Eagle Pro

r the bald eagle selec~1 habitat types within 2 m es of the active (as
sts in the study area. I! Two miles encompasses e majority of

a nest site (Bureau ofJ,..and Management, 1973) As with the
wading bird rookeri ,the eagles show fidelity to certain territories, ut over the long
term, nestin sites . 1change. The nests Ire generally located at so e distance from the
shorelines 0 the 1 in prominent pine tRjes or cypress trees. We' 0 not anticipate that
the change i water hedules will have a ~rect impact on selection .f nest trees.

Kissimmee Chain of ~es, fish comprise about! 80% of the eagle's
e ·rough fish· such .. gizzard shad and catfish: (Nesbitt,

pers.camm. A v ty of other prey items~! including small mammal and birds,
comprise th remain er of the species' diet.1 Many of the birds take by the eagle are
"upland· bi ds, suc as crows and cattle e~ts. Although aquatic bi ds, particularly
coots and g tinules, are occasionally taken as prey, we estimated tha they would
contribute n more han 10% of the diet. 1therefore, we ranked 0 water, regardless
of depth, as highest habitat value. Semi-petmanently inundated mars over 3 acres in
size and un ifferent ted marsh were assig~ habitat value at one te th the value of open
water, and 1other non-forested native cov~r types were assigned 0 twentieth the value
of open wat r. Mo t foraging flights by bald eagles during the nesti g season occur
within 2 mil s of th nest tree (BLM, 1973). We therefore selected e habitat types
mentioned a ve wi hin 2 miles of all activ. nesting trees in the stud area, updated to
1992.

As of 1993, Osceo County had 81 active ,lIWd eagle nesting territo
the upper ssimm Chain of Lakes, with,. cluster of active nests ( 525, 0826, 0827)
on Brahma stand in Lake Kissimmee. Po~ County had 80 active b d eagle territories
in 1993, wi most f them close to the KiS$immee Chain of Lakes. Figure 8 shows the
location of tive Ie nests (as of 1992) in the study area. Future d use patterns
around the .ssimm Chain of Lakes are Ecial to the continued r very of the species
on a Nation scale. The breeding pairs of" les in the study area ay include some
year-round ident irds, but the majority , migratory pairs that me to Florida to
breed in the winter onths.
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7.

ve Nesbitt, FGFWFC!
!

i -

rus canadensis) is represented in Florida by tw subspecies, the
non-migrato Flori sandhill crane (G. cQrwdensis pratensis) and .e greater sandhill
crane (G. c. tabida).! which migrates to FloPda in late faIl through I ly winter. When
both sub ies are . resent, it is difficult ~ distinguish between the by casual
observation. The orida subspecies is listf1d by the State of Florida threatened; the
Service has 'steel Mississippi sandhill ~e subspecies as endan ed, but the Florida
subspecies i not F rally-listed. I

Sandhill c es m ly use open grasslands land marshes as feeding ease The species
model assig s high t habitat values to gras$lands. Marshes were as igned a range of
moderate itat val es, and for those portipns of marshes within a rcell distance of a
border with grassl s, habitat values were ,increased by adding a co stant value.

8.

Expert cons+lted: J es Layne, Archbold .iological Station

I

Audubon's rested cara (Polyborus pl*us audubonii) is listed the State and
Federal gov mmeo as threatened. Layne,I(l985), based on 1973-1 78 surveys, found
about 150 a tive te 'tories (300 adults) and I: about 100 immature bir ,for an estimated
total popula 'on bet een 400 and 500 indi~duals in Florida. Layne rs. com.) finds
that the to popula' n and range of the Fl~rida population has remined stable since the
1980's. I

e·

I
I

portunistic feeder on Itoth living prey and carri n, combining
atory raptors and vult~res. The caracara com tes with the latter

is r ghly the northern limi. of the Florida populatio 's documented
s rarely observed north of Orl~do. Within the study , the Three Lakes
ageme t Area, located near t~ southeastern corner of ke Kissimmee, is
Ie hab' t, but all suitable habi~t types in the study ar are considered in

The cara is an
characteristi s of p
for carrion.

The Florida populat on is restricted to open Igrassland and palmetto n rth and west of
Lake Okeec obee. t is geographically iso~ted from other populatio s of the subspecies,
which are fI und in orthem Baja Califomi_, southwestern Arizona, uthem Texas south
to Panama, d also in Cuba and the Isle o( Pines.

The study
range, as it
Wildlife M
highly valu
the model.
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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 earacaras can use improved pasture for feeding,
it is suboptimal habitat. Continued operation of large ranches in the.JGssimmee prairie,
particularly those ranches with large tracts of~ moRland 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. yreemouth bass

Expert consulted: Ed MQyer. FGFWFC

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. salmo/des 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 ugh (1987) attempted to~jict occurrence and stan ing crop of green
sunfish in sas sUI ms, based on physi aspects of the habitat an water chemistry,
but found th ir mod s were not reliable p ',ictors. They.~ able better predict
occurrence .~ stand ng crop of several fish! species having more res ~ctive habitat
requirements and th y postulated that the&~ sunfish models failed~.because of the
difficulty in etermi ing limiting variables tC».rr aa species with broad to.erance for a variety
of habitat co ditions. The largemouth bass~so has very broad habi t tolerance that
makes p....i live 'Ting difficult; comPI~tor/Prey interaeli s may be more
significant, blut hard I to discern, than PhyS', habitat parameters.

Stuber et al. (1982) published an HSI model.1 for largemouth bass in I es that included 4
life requisite , descriPed by combinations o~ 17 variables. The data llection

reqUirementsj for this model are considerabl~.,.. ; and even so. ' the author conclude that,
"these mode swill n necessarily representjlthe population of largem uth bass in the
study area." They s ggest that the models ~ used to compare the i of different
water bodies to sup rt largemouth bass. I~ the present :evaluation, t e Chain of Lakes is
assumed to a sing e flat pool, which is clbse to reality.

Baca et ai. ( 992) st~ied II Dade County quarry lakes for largemoulh bass populations
and calcula an ~y of HSI values. However, they did not provid~'conclusions as to
which of the Variablt best correlated with ~e quality of these lakes bass habitat.

We have di'ded to . se the HSI model by $tuber et al. as a basis for our analysis in
terms of the relative contribution of variabl. to the model as a whol; however specific
measures w alte to better fit Florida i4kes. Because a wide ran e of physical
attributes (e.. turbi ity, water temperatu3e.ijdissolved oxygen) are ex ted to be
unaffected b the p~ ~ect, we have used on1 those variables that wo d be affected, and
have assign them relative weight in a rdance with their contrib tion to the outcome
of the publis ed m el. For example, the percentage of. the lake's less than or equal
to 6 meters eep is .sed as a variable two ~mes out of a total of 14ariables. However,
virtually all he area of water in the study area is less than 6 meters t,eep. Most of the
spawning of largem uth bass in these lakes loccurs between 3 and 6 fI' t deep (Moyer,
pers. comm.~ The fore, we assigned high~'.st SUitability. to this dept .range, using the
present wate SChedte and the proposed. ,¥e selected the 0.5-foot b thymetric zones
where water is 3-6 t deep more than 50~ of period mrecord. sr htly lower
suitability w assig ed to higher bathymetric contours, up to a maxi urn where water 0
I ft deep is resent ore than 20% of the ~me. Still lower suitabilit was assigned to
the deeper rtions f the lake where waterl'over 6 feet deep is prese t more than 50% of
the time. T e mod then selected cells ofppen water within 60 met rs of the
marsh/open ater ge; a constant value Vlfas added to the base vatu for those cells.

Water fIuet ation ap rs in three of 14 v~iables in theStuber et al. model. However, it
appears that mueh 0 the interest in water fluctuation in the model d Is 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 WILPUFE RESOURCES

A. Exjstjne

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
FGFWFC, effort expended fishing Lake Kissimmee over a five-year period (1987-1991)
averaged 451,582 hours per year (Moyer et aI., 1992).
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The only c Iy in Lakes Hatehineha ~d Cypress was conduc in the spring of
1986. The tal fi rman effort was 40,83~ hours at Hatchineha an 18,007 hours at
Cypress e (Moy ret al., 1986). As a cbmparison, fishermen in I Kissimmee
fished for 2 3,921 . urs during this same spring quarter (February ), to May 15,
1986). Rosali and Tiger are also pofular with fishermen, but Ino creel census has
been condu ted on t waters. I

The princirqIOCi~ sought by anglers on taKe 'Kissimmee is the 1 gemouth bass. Bass
anglers ex~ S9~ of the total fishing eftqrt over five years (1987- 991). For the same
period, b~ crapp and bream fishermen ~mprised 24% and 17% of the recreational
effort, m;~VelY. rMiscellaneous qIOCies,! such as chalmel catfish, rown bullhead,

:::l::sti::=i::t:~:es~:: : :::~l of
their time ~ng fo bass, followed by craPpie and various bream s. ies (Moyer et aI.,
1986). Ho ever m st fishing on Lalce Ti~r and Lake Rosalie is 0 n water fishing for
black crapp· and b m.

Kingfisher . has published a map lof recreational areas and marinas with boating
facilities (m p entid -Kissimmee Chain Sbuth-); they list 17 facili es within the study
area. Hun ·ng, fish ng, airboating, and wi~life observation provide significant
proportion f the nomy in this area.

The alligato is a d minant reptile in the resion. The alligator scave es for carcasses of
birds and h nts for Ish in the deep water ~als and ponds within th marsh zone.

B.

In the abse ce of t* proposed project, we~.0 not anticipate major c anges in the fish and
wildlife val es for ither the Kissimmee River or the Kissimmee Ch .n of Lakes. We
assume the~orps ill continue maintenan~·'. and operatio.n of the na igational and flood
control wor s. wei also expect that the SF}vMD and the Departme of Environmental
Protection EP) wpl continue programs filr aquatic weed control. i

I
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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 wQ.uld 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. DESCRIPTION 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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dredging of C-3S; n~ widening

f C-36 from a present!ibottom width of 48 feet a bottom
feet

f C-37 from a presentlibottom width of 70 feet a bottom
feet

o

o

o

The Corps' original estimation called for .ldening C-3S from a bolt m width of 20 feet
to 40 feet; -36 ti 60 feet to 80 feet; ; C-37 from 90 feet to 1 feet. Since that
time, the C IPs has.1 recommended doublinli the present discharge ca 'ty of water
control stru ture S (the outlet for Lake !pssimmee). As of this te, the Corps has
now revi its widening plans to thelifollowing:

x.

The selec 400CI ORR water regulation *=hedule more closely ap roximates a rain-
driven form la, by ing discharges in ac;eordance with water avai ability in the Chain
of Lakes an seaso rules more in acco~ce with the normal we .season dry season
rainfall pat m of tral and South Flori~. This provides distribu .on of flows to the
Kissimmee 'ver ct r to the seasonal pa~rns in the historic condi'on, while also
providing g ter fl ctuation in the Kissimi$ee Chain of Lakes..

I

The inc e capacity of the selecl!¢ alternative relative to e present regulation
will expand littoral nes around the lakes. i The methodology to de rmine the
anticipated .ncrease ,. marshes at the upperl! end of the littoral zone i described in
Section VII C. of 's report. Section XL'. provides the results of ur analysis.

in littoral marshes, ~n tum, causes changes in! habitat suitability
ies. Section VII.D. ~f this report provides ge eral information and
el structure for each ,pecies. The results of 0 r analysis are found
is report.

that all spoil materiallwill be disposed within e existing right-of
native habitat, particplarly wetlands are pre t within the right-of

way. We e peet th Corps to make every~ffort to accommodate th spoil not only
within the ght-of- ay, but also on existinQ spoil piles. If some fill lng of wetlands is
determined be u I voidable in the detailecll design phase of this pr ect, the Service
recommend that th Corps identify approptiate compensation for an unavoidable losses
of wetlands .
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Table 2 indicates the potential impact of widening the canals if 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.Jill would extend 60 meters (197 feet) beyond its presenLextent 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.

XI. EVALUATION AND COMPARISON OF THE SELECTED PLAN AND
EVALUATED ALIERNATIVES

A. Results of Community-level Evaluation

Table 3 summarizes the results of the community-level analysis described in Section
VII.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 400C 150RR alternative than for the historic, but this
difference is not statistically significant (P=O.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 400c150RR alternative rated slightly more
desirable than the TlOOOHISRR 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 TlOOHISRR 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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TABLE2~ AXIJUM POTEIffiAl. EFFEcI- ON HABITATS FROM wpENING
C-36 (B EEN-tVPRESS LAKE AND LAKE HATCHINEHA) t
AND G-3 B EN LAKE HATCHINE ' AND LAKE KISSIMMEE) -
(WORSTr~ENARlO; ACTUAL IM~CT COULD BE MUCH LE 51

L~NOCC VER ACRES~ I\FFECTEO ACRES AI :FECTEO
CL~SSIFIC~TION BYC-36 WIDENING BY C-37~ IOENING

GRASSLJ NO 8.0 17.5
SHRUB BRUS LAND 0.4 7.5
BARREN 0.0 2.2
tTOTALNPN-NA VE 8.4 27.2

MARSH/ WETP ~IRIE i 13.3, 38.8
SHRUB WAMP 2.0 21.9
CYPRES SWAftJ, 0.2 4.9
HAROWC~OO SV't~MP 0.0 1 2.0
BAYSW.~P 0.9 0.4
IrOTAlY ETLANl!)S 16.4 68.0

I'

MIXED .,~RDWCIOD/PINE I 0.0 4.4
HARDW ODFO~EST 0.0 2.0
PINELA OS

,

0.7 2.4
DRY PRJ lRIE 1.6 1.1
OAKSC UB I 0.4 0.7
rrOTAL f\ ATIVE l PLANDS I 2.7 10.6

I
I r

Note: F~r C-36, ilnalysis assumes spoil :aterial would be depostt* 30 met"",
t1yondm isting toe of spoil moun ,s along entire canallengt .

lInalysls assumes SPOII./ould be deposited 60 m1rs beyondFfC-37.
t of exis Ing spoil mounds. : 1

-I

II

1

1

1 50
I

I

I I I
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CRITERIA
TOTAL SCORE ALTERNATIVE CRIT. 1 CRIT. 2 CRrr. 3 CRIT. 4 CRIT.5 CRIT. 6 CRIT. 7

4.66 400C150RR 23.3 85.3 2.60 77.3 38.2 102.9 90.4

4.11 T1000HISRR 24.9 63.1 2.57 70.8 52.5 80.7 71.9

• •I TABLE 3 -- RANKING OF THE FINAL TWO WATER SCHEDULE ALTERNATIVES •I IN
o
IN

Ln.....

COMPARABLE VALUES FOR HISTORIC AND 1970-1988 OBSERVED ~

CRITERIA
TOTAL SCORE 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 (197Q-88) 4.9 38.7 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 levels exceed 52.5 ft. (Positively correlated, with weighting factor = 2)
CRITERION 2 =Average duration (days) water levels below 49 ft. (Positively correlated, with weighting factor = 1)
CRITERION 3 = Coefficient of variation of water levels over 18-year period. (Positively correlated, with weighting factor = 2)
CRITERION 4 = Average duration (days) with greater than 90% floodplain Inundation In the wet season (June 1 • Oct.' 31 ).

(Positively correlated, with weighting factor = 1)
CRITERION 5 = Average duration (days) with less than 200 cfs flow at S-65, In the wet season.

(Inversely correlated, with weighting factor = 1)
CRITERION 6 = Average duration (days) with greater than 25% floodplain Inundation, Jan. 1 • May 31.

(Positively correlated, with weighting factor = 0.5)
CRITERION 7 =Average duatlon (days) with less than 200 ds flow at S-65, Jan. 1 - May 31.

(Inversely correlated, with weighting factor = 0.5)
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Based on th Servic~'s presentation of thesd! figures to the Corps and SFWMD at an
interagency ~iew c:onference in Jacksonvilile on January 24, 1994, t~e agencies
concurred ttjat the 4HlOClSORR alternative ~ preferred and that specie s models would be
run using th s altern dive. i

.-! !

I I

B. - .. a r - Wetla.nd r ....

Table 4 and Figure ~ summarize the results lof the analysis to predict the extent and
location of Idditiona. wetlands to be gene~ by various alternative futures. In viewing
Figure 9, 011 e shoule be aware that all of th~ additional wetlands landward of the levees
can be reali2:ed only if these areas are addect to the SFWMD's acquis tion plan and the
levees are beached. !

TABLlE 4 - ESTIMATION 01 WETLANDS TO EIE RESTORED BY
RAl~ING ~GH WATER L]~VELS, KISSIMI\""~ HEADWATER

tAKES

I ESCRIJPTION OF

AL+A~ FUTURES
II ADDITIONAL WETLA Nos TO BE PRODUCED
Ii (ACRES) e

LIKELY HIGHER LIKELY MODERATE
QUAUTY QUALITY

WETLANDS WETLANDS

FlJ~ure wiltl project, but
withput br~~hing of levees

Ac ditional increment by
br~ ching Eatchineha levee

Ac ditional increment by
b~~ching Cypress levee

Ac ditional' increment by
b~ ching lissimmee levee

Basic project and all 3 levees
breached (sum of above acreages)

i,

3827

1001

146

45

5019

2112

27

20

58

2217
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FIGURE 9 - ESTIMATION OF WETLANDS TO BE RESTORED BY HIGHER WATER LEVELS
KISSIMMEE HEADWATER LAKES, IF ALL THREE LEVEES ARE BREACHED,
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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 tAe 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 Hatehineha 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 Hatehineha 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).
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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 (compand 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 cancara, 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 i~ 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

~PE{,;IE~ FUTUHE: •••• ,_~ ALT. ~I n lUI" 1 ALT•• ~ _, _.. 2 ALT. fUTURE 3 ALT. ~.~,,_.. 4 ALT. "U' ,.JRE 5
PROJECT (PROP. SCHEDUlE) (HATCH. LEVEE) (cYP. LEVEE) (KISS. LEVEE) I(FULL RESTORATION'

Florida duck 6755 8792 9090 8809 8804 9119

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

I ALL SPECIES ij~_.....;2;.4_'.;,;92_3__... 255630,;",;,,;.....__....._ .....2_56832"""oiiiIl.... 2558__'_' 2_558_'_8__.... 2_57_20_'__I

Notes:
Alt. Future 1 =Adoption of proposed wiler regulation schedule only.
Alt. Future 2 =New water schedule, with breaching of levee south of Lake Hllchlneha.
Alt Future 3 =New water schedule, with breaching of I8vee north of Cypress Lake.
Alt. Future 4. = New water schedule, with breaching of leYee east of Lake KIssimmee.
Alt. Future 5. =New water schedule, with breaching of all three IeY8es.



TABLE 6 -- PREDICTED CHANGES IN AVAILABILITY OF SUITABLE HABITAT FOR THE ALTERNATIVE FUTURES
(Expressed as percent Increase OF deGrease, f8IaIlve to fuluAt wIIhout project condillon, throughout study 1f88o)

c AIT 1 AI T ~I mu:u:., AfT ~ AIT 4 AI T ~IITI HH: ,;.

I (PROP. SCHED.) (HATCH. LEVEE) (CYP. LEVEE) (KISS. LEVEE) (FUll RESTORATION)
i Florida duck 30.2 34.6 30.4 30.3 35.0

Ring·necked duck 30.4 30.4 30.4 30.4 30.4
Snail kite 27.3 27.3 27.3 27.3 27.3

Great eoret 18.1 21.2 18.5 18.6 22.1
Snowy egret 13.9 17.5 14.4 14.2 18.3
Woedstork 10.2 10.8 10.5 10.4 11.3

Largemouth bass 2.0 2.0 2.0 2.0 2.0
Bald eaale 0.6 0.8 0.7 0.7 0.9

~ - --- -_ ..._._--

SaridhlR crane ~ :u:4 lJ:U" -o:T 0(1.4 - ~-- --------- ---

Crested caracara 0.4 0.3 0.4 0.4 0.3

In
CTI

11",,_,;,.;A~LL;,.;S_P_E_C_IE_S 5_.7 6_.2 ..... 5_.7 .....__.....5;,;..7 ..... 6;,;.,;,,3 1
Notes:
An. Future 1 =Adoption of proposed water regulation schedule only.
An. Future 2 =New water schedule, with breaching of leveelOUlh of Lake Hatchlnehe.
An Future 3 = New water schedule, with brear.hlng of levee north of Cypress Lake.
An. Future 4. =New water schedule, with breaching of levee east of Lake KIssInmee.
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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.
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Figure 13 shows habitat suitability for the snail kite for any of the alternative 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 northern 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
Vn.E.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
3S~ 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 Freguency 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 19S6. 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 IS-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 IS-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.

I

included the Eastern [indigo snake (Drymarch corais coupen),
tened. The indigo ~ake is likely to occur in igher elevations
ges in water regula~n schedules. We concur with the Corps'

ovide Conservation ~mmendations to assist em to protect any
y be found during ~h work in widening the ood control canals.

B.

The Corps' evaluati
which is listed as th
unaffected by the
determination, and
indigo snakes that

The Corps also me tioned the whooping c~e (Grus am,ericana) in determination.
The FGFWFC and e Service are cooperapng in an attempt to re-i oduce the whooping
crane in and adj t to the study area. Mjost of the introduced floc presently uses
habitat west of the tudy area, near Lake Marian and Lake Jackson. , Although the
whooping crane is isted as endangered in ~he remainder of its range in the United States,
this flock is consid red an experimental population, and is not curre tly covered under
Section 7 of the En gered Species Act. IHowever, we encourage e agencies to
consider effects on this population in projePt planning. The whoopi g crane has a greater
affinity for wetland than the sandhill crant (Nesbitt, pers. comm.), and we expect that
establishment of a eeding population in ¢entral Florida will be en anced by the greater
water fluctuation expanded littoral zo~ as a result of the Kissi mee Headwater
Lakes Revitalizatio Project. '

A.

By letter, daied nec+mber 3, 1993, the CorPs' Planning Division pro ided the Service
with a determinati0J'of effect in accordance], with Section 7(a)(I) of ,e Endangered
Species Act (ESA). They determined that ~.e proposed project is not'likely to adversely
affect any Federally listed threatened or en~gered species. On M h 28, 1994, the
Service concurred th this determination. !

Section VII.E. of th's report provides gene~ biological information d the basis of our
models for the bald I gle, snail kite, wood~tork, and Audubon's c ted caracara, which
in addition to being ederally-listed as end!:gered, are also evaluati species for this
report. On the basi of our familiarity wi 'the species' biology in e area and the
results of our speci models, the Service p icts that the project wi I likely be beneficial
to the snail kite and wood stork, while it is Inot likely to have a signi lcant effect on the
bald eagle or the cara. '

The Service has ommended that each of the principal nesting ar s and drought refugia
be managed to be fit reproduction of the I' species during most year, 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 ale (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 indieo snake

The indigo snake (Drymarchon corais coupe,,) 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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c.

The Servi
adversely
indigo sn

~ with lbc Corps' ~inalion tballbc project i notlikdy to
~~t thelAudubon's crested~, bald ~le, wood s ric, and Eastern

• I I

!

Although is does t constitute a BiologiqaI Opinion described un r Section 7 of the
Endangered Species Act, it does fulfill the tequirements of the Act, d no further action
is required. If mod fications are made in ~e project or if additional information
involving tential mpacts on listed specie4 becomes available, pI notify our office
(407-562-3 ).

e State of Florida
as a Species of

gret, and no

minent Species of S ial Concern that occur i the study area are:
rey, burrowing owl, li, plein, little blue heron, d tricolored heron.

Based on 0 r mod ing of effects on wad- ,g birds, the Service anti "pates that the last
three speci are - y to benefit from the: roposed project, becau 'they are wetland
also wetlan -depen ent wading birds_

XIn.

s one of our eValuationl!speci~, and i~ list~ ~y
snowy egret, another ~valuation species, IS lis

Special Co cern. e have predicted a lilc.y benefit for the snowy
significant ffect on the sandhill crane. !
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XIV. CONCLUSIONS AND RECOMMENDATIONS

Restoration of the Kissimmee River and the associated proposal to improve water
regulation ill the Kissimmee Chain of Lakes are environmental resto~tion projects on an
unprecedented scale; they serve as nationally significant cornerstones in efforts to restore
ecosystems.

The Service recommends the following:

I. Lands up to 54 feet in elevation located behind the three levees at Lakes
Hatehineha, 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
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, and a littoral shelf lb.:ould constructed and pI ted with
plants such as bUlrush~·

I
4. The Corps ould develop an aqua~c plant man~ement plan including
funding projecu ns, to address control pf Hydrilla, floating plan ~ and tussocks
in the I

S. The Interag cy Review Team u~ to prepare this evaluatio should
continu to m after implementation qf the new water regulati n schedule.
This wi I allow'evaluation of its effectijreness in reaching resto 'on goals for
the up r basin. and the Kissimmee Riv~r. Environmental monit "ng studies
should e plan and funded. Iteratil1e testing of modified wat r regulation
schedul s sho be conducted if it apPears that the.project is n fully realizing
potenti beneft . In particular, the review agencies should rev' it the issue of
attemp ng to p ovide flooding of long~r duration between eleva ons of 52.5
and 54 feet in ~ e upper basin, if this dan be achieved without i creasing flood
risks u stream.

dling Plan for
, and
Revitalization

6. Th Servi recommends that the qorps evaluate the feasibil ty and benefits
of addi g a wa r control structurelloclc at the northern end of -36 to enable
separa water gulation of Lake Cyptess at levels closer to th .historic
conditi n. Cypress appears to ~ more adversely affected Iby water levels
held low his ric conditions, as exhi~ited by reduction of the ittoral fringe
and de se gro th of aquatic weeds. ~lthough separate regulati n of this lake
was n pro in our Scope of W~k, the Service is confide .t that separate
regulat on at 1 els higher than Lakes Jiatchineha and Kissimm would greatly
enhan the en 'ronmental benefits ofllhe currently' proposed pI . We would
be will ng to p pare a Scope of Wor~ to quantify these additio .at
enviro mental nefits.

7. Th Servi continues to support 'e proposed Level II Bac
I

the Ki simmee River restoration, a r~toration project adjacent
hydrol gically connected with, the Ki,simmee Headwater Lake
Projec .
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Mr. David L. Ferrell
Field Supervisor
U.S. Fish and Wildlife Service
P.O. Box 2676
Vero Beach, FL 32961-2676

June 6, 1994

Re: Kissimmee Headwater Lakes
Revitalization Project, Draft Fish
and Wildlife Coordination Act
Report

Dear Mr. Ferrell:

The Division of 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.

Ve concur wit~ 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 be~etits of this project could be gre~tly 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 ~ne 52.5- and 54-foot contours. Table 3 of your report
illustrates th~~ the proposed schedule closely approximates h~stocic low water
stages, but provides only 36% of the historic high water levels. Your
specific recommendation for the Interagency Review Team to "revisit" this
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the fu ure acknowledges th~ environmental desir bility of higher lake
ut our experience has been! that any Ilodificatio. in lake regulation
is an arduous, protracted! process. The curren Kissimmee Headwater

italiz tion Project is our! window of opportunit to establish an
chedul ; should we not "gol. for it"?· If addi tio al flood plain
on is tequired to restore ~istoric water levels that requirement
defin,d now. The Kissim.-ee River restoration s a -'isionary

and we believe the headwat~r lakes <as well as ke Okeechobee and
lades) require and deserve! a similar vision. T us our principal
tion 0 the Corps of Engi~eers is to modify th ir proposed schedule

to allow longer duration of water ~vels between the 52. - and 54-foot
contours.

Mr. Davi
June 6,
Page 2

We
aquatic

We ve gi en additional minor! recommenda·tions and orrections for this
Draft Coo dinat on Act Report to Ro~ert Pace of your sta f via telephone.
Attached to thi letter are two memqranda from waterfowl biologists in our
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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.

Sincerely,

n ../U~c·tfJ~(' (J l{;:::z.~~
Bradley J. H ~a£, I Director
Office of E~ronmental Services

BJH/BSB/tgw
ENV 2-6
kissiDU1lee.bsb
Attachments
cc: Col. Terrence e. Salt, USACOE

Mr. Dennis Holcomb, GFe
Mr. Ed Moyer, GFC
Mr. Dennis Hammond, GFC
Ks. Diane Eggeman, GFC
Kr. Paul Gray, GFC
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FLORIDA GA7\IE AND FRESH 'VATER FISH COM~nSSION

~IRS. GILBERT W. HUMPHREY
Miccosukee

JOE ~IARLlS IIILLI,\RD
Clewislon

J. BE~ ROWE
Gaine~",iIIe

Jl'LlE K. "ORRIS
SlIr'.Isola--

Ql'I~TON L. HEDGEPETH, DDS
~Iillmi

ALLA:" L. ECBERT, Ph.D~ E..eolive Directur

MEMORANDUM

WATERFOWL MANAGEMENT SECTION
3991 SE 27th Court

Okeechobee, FL 34974
(813) 763-74E9

Suncom 721-S03~

May 24, 1994

TO:

FROM:

SUBJECT:

Duke Hammond
SWIM Coordinator

Paul N. Gray, Ph.D.O. 11
Bio. Sci. III 0 a.---X...

Comments on USFWS Kissimmee Headwater Lakes Revitalization Project

,~
I

Thank you for sending parts of the Kissimmee Project report to me. 1
applaud the USFWS for working on plans of this sort--they will help. Here 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 1 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 syste~ 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~ fulvigula
fulvigula, if he wants to include that.

-I would rewrite the first sentence of the second paragraph of the mottled
duck account (p. 33) to say, "Florida's mottled duck nests primarily
between mid-March and mid-May, but will attempt renesting through July."

-1 would add that mottled ducks can nest as much as a mile from water, which
helps reduce the chance that nesting habitat is limiting_

-Change to, "Paul Gray concurs that suitable nesting habitat probably is
abundant in the study area." (changes in bold)

19~3 - 1993
50 YEARS AS STE'''ARD OF FLORIDA'S FISH A~D WILDLIFE
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1 I

Mr ..Duke Hjammond 1

May 24, 19~4 . I
Page 2 I,,I
-Paragraph 3 men~ions "non-limiting ,.r.·.·ature of the breedinf-habitat" and while

that might Ibe true, it may not~-and we don't know f r sure. A fudge
word COUl~be added, "presumed! non-limiting .....

Furt er, B 000 REARING areas h~ve not been discusse and are a critical
part of t breeding habitat. i However, I think bro d rearing habitat
will take ~are of itself if th.~ "feeding habitat" p rt of the model is
done corre~tly. I think the a~thor could explicitl state that good
broo habi at resembles good f~eding areas, but wit a mandatory
com nent f nearby cover (whiFh should be no probl m on lakes with

do ot ne cover to have suitlable feeding habitat.

-I am not sure I understand how the ~odel will work, so I hope the following

co ents m ke sense. I t
-Mottled ~UCkS .. refer" feeding in ~ater less than 6 inch s deep. They can,

use Iwater s much as 12 inches deep, but water more than 12 inches deep
Sho~ld be onsidered unsuitab~,e (unless it is a bed of hydrilla or some
pla9t that grows close to the!..,surfaCe). •Mottled du ks LOVE recently
fl09ded, s crt hydroperiod we41ands because these w tlands frequently
are dominaied by seed-bearing ,plants (go~d food), a d when newly
flo ded, t~e seeds and bugs f~oat, making them easy to feed on. Hence,
I t ink thf authors should gi~e very high suitabili y scores to shallow
wat r area and temporarily f~ooded wetland areas. 10f course, short
hyd operio wetlands are suit.ble only when flooded'

I

-I'm not ure artas within 90 m of ~arsh/open water edges are better for
mot led dUfks than other area~; I think it could be deleted.

-The last sentente confuses me a lidtle. Mottled ducks a pear to "prefer"
sma 1 wetl nds that are found lout on the prairies-- nd have no clear
pre erence for large lakes. ~ence, semipermanent w tlands (and some
ope watertareas) above the l~ttoral zone should be assigned high
hab'tat va ues. Ducks do "pr"fer" littoral zones 0 large lakes when
nat ral ma sh cycles make tem~orally suitable habit, t (such as the
pr04uctive period following aldrawdown or fire). H, ever, when there is
a d~ought, the ducks have nowijere else to go--and t e lakes can become
im~rtant ~preferred?) habita~,' even when the lakes have low quality
hab~tat. I I

-I think ~he con~lusions/recommenda~ions(p. 68) are goo ~ especially #2.

If

W892/PG/p
FN: C:\P\
WLD 8-7
cc: Lt.

Mr.

ou hav any questions, pl~ase call.
I
I
I

Col. Of'niel Dunford
David rakhage

I

1,1
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FLORIDA GAME AND FRESH WATER FISH COMMISSION

~aterfowl Management Section
~orth Florida Field Station
8932 Apal~chee Parkway
Tallahassee, Florida 32311
(904) 488-5878

May 25, 1994

MEMORANDUM

TO:

FROM:

SUBJECT:

Brian Barnett, Biological Administrator
Office of Environmental Services

Diane Roth Eggeman, Waterfowl Biologist
Division ~f Wildlife

Comment on Draft Report on Kissimmee Lakes Revitalization Project

~
I

Duke Hammond provided me with pages from the draft Fish and Wildlife
Coordination Act Report for the Kissimmee Headwacer 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 che 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 (Nvmohaea odorata) and watershield (Brasenia
schreberi). Although these communitites ~nd 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: I
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 collaris) is the mos~ 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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Memorandum
May 25, 19 4
Page 2
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plant communities
J. Wi1d1. Manage.

erica. Stackpole

the ring-necked
e barometer of
chedu1es.

opportunity to comment. If you ave questions,

suggest the autho;(s) consider de1etin
rt because the spe~ies is not a se~siti

caused by changesiin water regulation

980 . Ducks, geese II and swans of North
sburg, Pa. 540pp. I

!

Be11rose,
Book

CITATIONS:

Seeds of w ite w ter lily (N)~phaea dorata) and watershi Jd (Brasenia
schreberi) are c nsidered preferred oods. In recent yea s, the distribution
of ring-ne ked d cks appears to be d,termined primarily b the presence and
abundance f "to ped-out" hydrilla b~ds. This conclusion is based on aerial
surveys an othe field observations 1 of wintering waterfo 1 in central and
southern F orida. Johnson and Mont4~bano (1984) studied he selection of
plant comm nities by wintering water~'ow1 in the littoral one of Lake
qkeechobee. Rin -necked ducks were the most abundant spe s observed. Of
all vegeta ive co ~unities avai1ab1e~ hydri11a received t ~ highest preference
ranking, a d wi1 celery (Va s r americana) the seco d highest. This
study exam'ned p eference based on bitat use and abunda ce but did not
examine fo d habits, However, hydri 1a is a'predominant uck food in areas
where it 0 curs ( onta1bano et a1. 1 78, 1979), Johnson nd Montalbano's
research s ggeste that water depth ~as of relatively min r importance in
habitat se ectio. Ring-necked duck$ feed on all parts 0 hydri11a, including
vegetation, tube~ and turions. Wat,r depth is relative1 unimportant to
ring-necks using ydri11a beds, beca*se hydri11a leaves, tems, and turions
are avai1a 1e at r near the surface I' even in water deeper than the birds would
~ive if th Y were feeding on foods 0; the bottom. Theref re, given the
current av i1ability of hydril1a in he region, changes i the hydrology of
the Kissi ee 1a s likely will subs antial1y influence h bitat for ring
necked due s only to the extent thatithe changes directly or indirectly
determine he availability of "toppef-out" hydri11a,"

Johnson, F F. Montalbano III! 1984. Selection 0

by w nterin waterfowl on LakelOkeechobee, Florida.
48:1 4-178.

cc: Mr. D ke Ha
•

I, S. Hardin, and •. M. Hetrick. 1979. Utilization of
ducks and coots inlcentral Florida. Pr c. Southeast. Assoc.
d1. Agencies 33:36142.

I, W, M. Hetrick, 4nd T. C. Hines. 1~7 Duck foods in
a1 Flo ida phosphate settling ponds. Pages 24 -255 in Proc. Symp.
ce Min ng and FishfWild1. iNeeds in the East. US. U. S. Fish Wild1.
Bio1. Servo Program FWS/~BS-78/81.

Montalbano
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Robert T. Pace, Senior Biologist
Joseph D. Carroll, Senior Biologist
U.S. Fish & wildlife Service
P.O. 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 II 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
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 hydrilla management plan for the South
Florida Water Management District. District staff has assured us
that this management plan will ba incorporated into the draft
plan, and f~nal pj.an, of the Re\tit::llizatioll Project. We,
therefore, request that tne CSFW~ CoordinatIon Act Report also
a=knowledge the importance of hydrilla manaqement in the upper
basin lakes.

Please contact me at ~04·488·5631 if you have any questions
or comments pertaining tv thL; iss~e

/j 1

"'1111 •• 1,,11 " .• ,.1•• 11"'1" I
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Talhllla"''''''1" i Flol'ida :{:?:~f)tJ-:llllIlI
18001Wekiwa Circle
ApopJca, FL 32712

June 1, 1994

I

I

Floriclah..pa ..tln~~nt of

Environmehtal Protection

I
I

!
I
I

I

Mr. RobeJ Pace I

u. S. Fislland Wi~dlife Service
P.O. Box ~676 L
Vero Beacp, FL r2961-2676

Dear Mr.~:
After review f the supporting docum~ntation and consultation ith Tony Morrell, park

manager a Lake ales Ridge GEOpark, • have the following com ents with respect to the
Fish and ildlife oordination Act RepoJjt on the Kissimmee Head ter Lakes Revitalization
Project. e pro sed project will result lin more frequent seasonal flooding and higher
Wl\ter leve s with' the hydric communitie~ of Lake Kissimmee Stat Park; this action will
contribute to the h drological restoration+r these communities with.n the park and is
consistent ~th th Department of EnviroJjmental Protection's emp is 01\ ecosystem
managemcrt. Th increased water levels ~d periodic extreme dry own events associated
with the P dect w 11 assist in the eradicatipn of exotic plants such Sesbania vesicaria, and
the contro of pest plants, such as Ludwig~a spp. In addition, num us vertebrate species
will bene t as a suIt of the restoration qf these communities.

1.,1\\ ."" I .hilt·,

If you have y questions regarding ~y comments, please con ct me at 407-884-2102.

Sincerely,

r: ,- . 11 1'2 -I}....u ...... e...t.. ) • tJ«~.

Alice M. Bard, istrict Biologist
Bureau of Parks, District 3 Administration

AMB/amb I

cc: M k Gliss~n, Natural and Cultu~ Resources
Ro~i MUlh. Hand, District 3 Admi~istration
To~y Mom II, Lake Wales Ridge (:JEOpark
JU9Y LudJ ,Aquatic Plant Manaiement
Pa~ricia Sc Hey, South Florida W~ter Management District

", l"l> I" \.1 ' 1'.'1'"
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