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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
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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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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.
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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.
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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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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
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• BAY SWAMP
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• SHRUB AND BRUSHLAND
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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.
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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
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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 bet\feen 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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FIGURE 6 - STAGE EXCEEDENCE CURVES FOR OBSERVED PERIOD (1970-1987)

AND PROPOSED 400C150 SCHEDULE. NOTE THAT THE PROPOSED
SCHEDULE IS ROUGHLY 0.5 FEET HIGHER THAN THE OBSERVED AT
WATER LEVELS EXCEEDING 51 FEET.
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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

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 wate 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! fonnulas.) 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. TIleir 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 ling 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 andlor 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,particu)arly 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

36

I
j I,



289

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 Qf 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 ,ljWd 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. salmoides floridanus (Ramsey, 1975).
It is economically very important in Florida's freshwater sport fishery.

The population dynamics of the largemouth bass in the Kissimmee Chain of Lakes most
likely depend on a complex combination of physical and biological factors. It is virtually
impossible to derive a complete species model for the bass within the timeframe of this
study, and water level fluctuations, the main variable in the evaluation of this project,
would comprise only one portion of a complete model.
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Layher and 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. Existine

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 at, 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
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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 10 - GREAT EGRET HABITAT SUITABILITY, FUTURE WITH BASIC
RESTORATION PLAN (No breaching of levees)
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FIGURE 11 - CHANGES IN GREAT EGRET HABITAT SUITABILITY, FUTURE WITH
BASIC PROJECT RELATIVE TO FUTURE WITHOUT PROJECT.
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FIGURE 12 - CHANGES IN GREAT EGRET HABITAT SUITABILITY, FUTURE WITH
ALL LEVEES BREACHED RELATIVE TO FUTURE WITHOUT PROJECT.
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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 Ih.: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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enced in the

, plan to widen
adding flowways

ant river run
ing, the canal banks
al shelf should be
s such as bulrush.

ion 2. Extreme dr••downs should be refe
notes for the lake! regulation schedules

i

I

ion 3. As part of ~he Corps of Engineer
, C-36, and C-37, t~ey should lnvestigat
levees adjacent tolthese canals. A rem

-37, and should'be testored. After dred
eplanted with cypre.s trees, and a litto

and planted with d+sirable aquatic plan

so add a recommenda,ion that the Corps 0 Engineers develop an
nagement plan, incl,ding funding project Ions, to address

in flowing lake wa*er, and control of foating plants and

c mments pertaining cb your recommendation are as follows:

ion 1. Analysis ofl the benefits derived by breaching the
akes Cypress, Hatch~neha, and Kissimmee hould include the

and protection of ~he wetlands presentl existing behind
s, which were exclu4ied from your wetland restoration

An addition to Tab~e 4 could include th 5 acreage, which we
o be 721 acres for take Cypress, 1,500 a res for Lake

hineha and 429 acres for Lake Kissimmee. Pote tial project benefits
d incl'de: protection of vetlands currently in 'private ownership
hare eopardized by eXist~ng drainaae systems; enhancement of
and f ction, especially f~sheries, via reconne tion with the lakes;
additi nal flood storage ~reage.
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9;;' F+ell
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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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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

•

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
hydr
Fish

W841/DRE/m h
g:\user\nf s\kiss d.mem
WLD 2-9-V
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May 10, 1994
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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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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"" l.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'"




