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SUMMARY

The South Florida Water Management District (SFWMD or District) continues to coordinate
with the Uhited StatesArmy Corps of Engineers (USACE) on the Kissimmee River Restoration
Project (KRRP). In addition, the SFWMD iistegratingthe KRRP with management activities
throughout the Kissimmee Basin and the Northern Everglades region. The primary goals of these
efforts are to (1)estore ecological integrity to the Kissimmee River and its floodplaircalBct
ecological data to evaluate river restoration and suppatér management decision making,

(3) enhance and sustain natural resource values in the Kissi@hae of Lakes (KCOL), and

(4) retain the flood reduction benefits of the Central and Southern Florida Flood Control Project
(C&SF Project)in the Kissimmee Basirin addition toprojects undethe KRRP,the SFWMD

also managethe KCOL and Kissimmee Uppddasin Monitoring and Assessment Project

T he KRR P oresstorjm@ exdlogiaalfintegrity to approximately ethed of the river and
its floodplain dependkrgely on reestablishing the physical form of the fiflendplain system
(i.e., the physical Hatat template) anthenapplying hydrologic conditions similar those that
existed before the river was channelized in the 1960s. Achieving these conditions involves
acquiring more than 102,000 acres ofkKfilingnd i n th
22miles of the €38 flood control canal, reconnecting remnant sections of the original river
channel, removing two water control structures, and modifgortionsoft he r i ver 6 s headw
to meet hydrologic criteria for river restoratiohhe first threeconstructionphases of restoration,
completedbetween2001 and 2009,have reestablished flow to 24 miles of river channel and
allowed intermittent inundation of 7,710 acres of floodplaiork on remaining restoration
construction (backfiing of C-38) for Phases Il and Ill was on hold iWater Year 204
(WY2014) (May 1, 20Bi April 30, 20M4) due to real estate and cost crediting issues, although
construction on nobackfill contracts continueddowever, all remaining land acquisition ireth
Lower KissimmeeBasin has either been completed or will be complete by the end of 2014, cost
credit issues have been resolved, and a decision was made to implement the authorized
HeadwatersRevitalization Schedule (HRS) upon completion of KRRP. As a lteeti these
successes, the USACE has accelerated the KRRP construction schedule; the new projected
completion date for KRRP Zanuary2019

The KRRPO6s success is being evaluated through
Program (KRREP). Evaluain of restoration success was recognized as a crucial aspect of the
project in theFinal Integrated Feasibility Repoeind Environmental Impact Statement for the
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Restoration of the Kissimmee River, Florida (USACE, 1999 was identified as a SFWMD
resposibility in its costshare agreement with the USAQPepartment of the Army and
SFWMD, 1994) Success is being tracked, in part, using 25 performance measures to evaluate
how well the project meets its ecological integrity goal. Targets for ge$ermance measures,
called restoration expectations, are based on reference conditions derived from information on the
prechannelized river or similar systems. A final evaluation of KRRP success will follow
completion of all project components. Many tbe restoration expectations, particularly those
relaied to floodplain responses, depend on the removal of water control strue@G€ 8uring
upcoming phases of restoration construction and implementatin@fHRS after construction

is complete This regulationschedulewill allow additional storage capacity in the headwater
lakes, thereby allowing more flexible operations that can more closely approximate the
prechannelized riveros flow regi me, i ncluding
and rates of changandis anticipatedto drive the expected biological and physical changes in

the system

Thi s year KRRERgvaluatio® inclodesanalyses ohewly available data from
studies & hydrology, dissolved oxygen[DO), nutrients, floodplain vegetation,herpetefauna,
wading birds, and waterfowl. This subset of restoration evaluation studies assesses the level of
response of critical ecosystem components to physical restoration thedeterim hydrologic
conditionsthat arecurrently in place Results from these studies provide information for sound
water management decision making as the KRRP progressésr ayuiding water management
after the project is complete. Key WY 20highlights of this chapter includie following

1 Hydrologic conditions. The Kissimmee Basin had above average rainfall in
WY2014; the upper and lower basins were above average by 4.8 inches and
8.6inches, respectively. Discharge from the upper basin to the Kissimmee River was
increased to limit the risimn lake stage and reached a maximum in late July of 6,500
cubic feet per second at85. Increases in discharge in early June were associated
with decreases in the concentration of DO in the Kissimmee River. DO decreased
below 2 milligrams per liter (mg). beginning an hypoxic event, as has happened
every year since completion of backfilling for Phase | of the restoration project. The
WY2014 event lasted for 73 days, during which DO decreased to less than 0.5 mg/L.
The onset of the hypoxic event was assted with a fish Kill.

1 River channel hydrology. Flow was effectively continuougExpectation 1)n the
Phase | area throughout WY20)1as ithas been irl0 of the last B yearsof the
interim period; however, the target of being achieved in all yeamstibeing met
The expeatd seasonal flow patter(Expectation 2was not achieved iNvY2014.
Neither the maximum nor the minimum of mean monthly discharge occurred in the
target window andthe target window for maximumiischargehad almost the lowest
value of mean monthly discharg®©ver the entireinterim period neither the
maximum nor the minimum of mean monthly dischaigbeing metat reference
period target frequencies.

1 Floodplain hydrology. Floodplain stagenet he amplitude of stage fluctuatiomd
hydroperiodcomponents of Expectation 3 afly two sitesin WY2014 over the
interim period, thesecomponentsare being met less often tham the reference
period. A new criterion was introduced in WY2014 which describes the hydroperiod
and depth requirements of broadleaf marsh (BLMje dominant and most
characteristic wetland plant community of the -phannelization floodplainThe
BLM Ciriterion specifies vaterdepth greater than or equal to 0.3 meters for at least
210 days per water year. Wtas metin WY2014 only at sites in the southern
floodplain, which are influenced by the backwater effect o65&; northern
floodplain sites did not meet the BL®iterion in WY2014 and havenly rarely met
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it in the interim @riod. In WY2014; twofloodplain monitoring sites had multiple
recession evenf&xpectation 4)andonly two sites had events that met the duration
(greaterthan 173 daysluration)and recession raigess than or equal @3 meters
per 30 daygcriteria. On averagehe duration and recession rate criteria for this
expectation are being met less oftarthe interim periodhanduring the reference
period Thereforethis expetation is not being menithe nterimperiod

1 Dissolved oxygen.Concentrations of DO in the river channel of tRéase |
restoration area continued to be higher thanrgstoration levels. Of the three
metrics used to evaluate DO responseWY2014, one was met Mean DO
concentratiosn fell just short of the wet season (Ju@etober) target range but
exceeded the dry season (Decermbfay) target range in WY2014 he third metric
frequency ofconcentrationgyreater thar2.0 mg/L, fell 10 percent short of its 90
percent taget this reflects periods of anoxic conditions in the river chanhatare
likely impacting recovery of fish populations (sée Hypoxia in the Kissimmee
River: ConsequencesCauses, and Water Managemesdction for additional
information onDO sags) The final determination of restoration success with respect
to DO will be made after the restoration projeatasnpleted.

1 Nutrient loads and concentrations. Relative to the 13 years since Phase |
construction was completed, nutrient loads @&83tructures in WY2014 were near
average However, total phosphorus FJ loads and concentrationsave been
significantly higher during the gstPhase | period at-65, S65A, S65C, and $5D
in comparisonto a preconstruction baseline period (WYZ19 WY1995). Total
nitrogenloads and concentrations did not increase. Higher TP concentratioigbat S
appear to be responsible for the increased TP at the lower stru@tuess.increases
are not due to higher concentrations in Lake Kissimmee, which did neager
significantly between the two periods. Instead, local watershed runoff into the
extremesouth end of the lake appeaw be influencingTP at S65.

1 Floodplain vegetation.A vegetation map of the Phase | construction area, based on
2011 aerial imagerywas completed and compared to previous maps dating back to
1952. Total wetland plant coverage has remained steady in the Phase | floodplain
area between 2008 and 2011. Beyond small changes in abundance of different
wetland classes, the biggest change amsncrease ithe MiscellaneousNetland
vegetation typen the central Phase | floodplain. Broadleaf and Buttonbush Marsh
and Wetland Shrub vegetation increased slightly between the two maps, while Wet
Prairie vegetation declined by almostddrcent

1 Wading bird nesting. Ten previously undocumented wading bird colonies were
locatedthis season as the result of an expanded survey effort. The total number of
nests this season was slightly above the-tenign averagelue to increased white ibis
nesting on ke Mary Jane and nesibservedat the newlydetectedcolonies.All
colonies this season were dominated by aquatic species as of late May, with the
exception of Bumblebee Island (Lake Istokpoga), which was dominated by cattle
egrets.Most nestingof both aquatic wading bird species and cattle eg@téinued
to occur on islands in the KL and Lake Istokpogawith the largest colony forming
on Lake Mary JaneThe lack of significant colonies of aquatic wading birds near the
Kissimmee River restoti@an area sugests that prey availability on the floodplain is
not yetsufficient to support the completion of breeding. Hydrologic conditions more
suitable for foraging and nesting are expected when the restoration project is finished.

1 Wading bird abundance. Since 2001, the abundance of foraging wading birds
within the restored portions of the rivieas met theestorationexpectatiorin all but
two years Although meanmonthly abundance during the Z)2014 season was

9-3



Chapter 9 Volume |: The South Florida Environment

lower than the previous seasdhe threeyear running averageemained abovéhe
restoration target. Wading bird numbevsre below the longerm monthly means
during five of the sixmonths surveyedBird usefluctuated as water levels on the
floodplain rose and recedéallowing three sigrficant water level reversals.

1 Waterfowl abundance. Waterfowl abundance hasonsistently exceeded the
restoration expectation sin001 Although waterfowl abundance durin@013i
2014 waslowerthan the previouseason,hethreeyear running averaggayed well
abovethe restoration targeWaterfowl numberswere below the longerm monthly
means during three of the five months surveyidek restoration target for waterfowl
species richness has not yet been reached.

As part of the KCOL and Kissimmeepper Basin Mnitoring and Assessment Projesgter
andnutrient budgets were developed for East Lake Tohopekaliga and Lake Tohopakatisg
budgets indicated that minor tributaries contributed a significant amount of flow and load. To
evaluate these atributions the Watershed Assessment Model (WAM)component of the RN
Budget tool (JGH Engineering, 2018)as used to estimate flow and loads from both major and
minor tributariesas part of a land udsased nutrient budget studWAM is a procesbasel
model that can be used to perform hydrological and water quality analysis based on land use, soil,
weather, and land management conditions (SWAPILL1a). The estimates generated by WAM
were similar to estimates fromater anchutrient budget analysfsr total flow for both lakes and
TP loads for Lake Tohopekalig&kuture efforts to measure flow at some key minor tributaries
should improve these estimates
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| NTRODUCTION

The Kissimmee Basimcludesmore than two dozen lakes in the Kissimmee Chain of Lakes
(KCOL), their tributary streams and associated marshes, and the Kissimmee River and floodplain
(Figures 91 and9-2). The basin forms the headwaters of Lake Okeechobee and the Everglades;
togetherthey comprise the Kissimmie®keechobeieEverglades system. In the 1960s, the Central
and Southern Florida Flood Control Proj¢€@&SF Projecttmo di fi ed t he Ki ssi mme e
water resources extensively by constructing canals and installing water coniolrss to
achieve flood control. In the Lower Kissimmee Basin, construction of-mil&slong canal
through the Kissimmee River resulted in profound ecological consequences caused by
elimination of flow in the original river channel and prevention of eealsfloodplain inundation.

In the Upper Kissimmee Basin, C&SF Project modificatiditsnotallow lake stages tdse as

high or drop as low as they did when they were unregulateelreduced ranges of fluctuation
altered or eliminateanuch of the formdy extensive littoral zones around the lakes and the
marshes between them. These and other environmental losses led to legislation authorizing the
federal state Kissimmee River Restoration Project (KRRP). The South Florida Water
Management District (SFWMDr District) has been working since the 1990s to coordinate and
evaluate the KRRP, which is being done through the Kissimmee River Restoration Evaluation
Program(KRREP).

The KRRPis integratedwith other management activities in the Kissimmee Basin ard th
Northern Everglades region. The primary goals of these efforts are tes{dje ecological
integrity to the Kissimmee River and its floodplain, €®)lect ecological data to evaluate river
restoration and support management decision mak®)gnhane and sustain natural resource
values in the KCOLand (4)retain theC&SF Projedd 8ood reduction benefits in the Kissimmee
Basin.Thegeographic scop®f projectsin the Kissimmee Basiareshown inFigure 9-3. Other
ongoing activities of regionalmportance, such as water reservation development, water
management operations, nutrient control efforts, and invasive species management, have been
discussed in detail i€hapter 11 othe 2010 and 2011 South Florida Environmental Reports
(SFER)T Volumel (Jones et a1201Q 2011)

This chapter is an update @hapter9 of the 2014 SFERT Volume | (Jones et al.2014). It
focuses on progress #fissimmee Basin projectduring Water Year 201 (WY2014) (May 1,
2013i April 30, 20M). The chapter alssummarizes hydrologic conditions during WY 20dnd
presents newly available data from the evaluation of the river restoration @ogegtater and
phosphorus budgets from certain lakes in the KCODetailed studies examining suite of
ecological responseto Phase bf restorationcan be found ira recent special edition of the
internationajournal Restoration Ecologgedicated solely to the KRRBeethe KissimmeeRiver
RestorationProject Special Section Published in May 20dettion below
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Figure 9-1. Upper Kissimmee Basin.
[Note: WMD i South Florida Water Management District.]
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Figure 9 -2. Lower Kissimmee Basin.  [Note: KRRP i Kissimmee River
Restoration Project and KRR i Kissimmee River Restoration. ]
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Figure 9 -3. Geographic scopes (colored, hatched areas on maps) of major
initiatives in the Kissimmee Basin including the (A) headwater lakes component s of
the KRRP, (B) KRRP, and (C) Kissimmee Chain of Lakes (KCOL) and Kissimmee
Upper Basin Monitoring and Assessment Project .

=

KISSIMMEE RIVER REST  ORATION PROJECT

OVERVIEW

Concerns about environmental degradation and habitat loss in the Kissimmee River Valley
and the potential contribution of the channelized river to eutrophication in Lake Okeechobee were
the impetus forthe KRRP. The goal of this project is to restore ecological integrity to the
Kissimmee River and its floodplain. Successful restoration depends largely on reestablishing
hydrologic conditions similar to the prechannelization period (Toth, 1990). A headwate
component of the project is designed to allow additional storage capacity in the headwater lakes
providingmor e f |l exi bl e operations that can more <cl os
flow regime, including discharges with more natural timingagnitude, and rates of change.
Increasing storage in the headwater lakes by allowing higher stages for longer periods of time is
expected to have thadditional benefibf improving the quantity and quality of lake littoral zone
habitat in Lakes Kissimnee Hatchineha, Tiger, and Cypress (USACE, 1996). Restoration is to
occur without jeopardizing existing flood reduction benefits provided by the C&SF Project in the
Kissimmee Basin.

In the Lower Kissimmee Basin, the KRRP is expected to restore ecologiegtiiy to
approximately on¢hird of the river and floodplain, modifying a contiguous area of floodplain
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river ecosystem of over 39 square miles (sq mi). More than 20 sf meiw wetlands will be
reestablished in areas that were drained by the cardil4@mmiles (mi) of reconnected river

channel will receive reestablished flow. In the Upper Kissimmee Basin, over 7,000 acres (ac) of
littoral marsh are expected to develop on the periphery of the four lakes regulated by water
control structure $5 (USACE,1996). The KRRP is funded under a5 costshare agreement

between the SFWMD and the United States Army Corps of Engineers (USACE). Engineering,
construction, and water control manual modification components of the project are the
responsibility of theUS ACE, while the SFWMD6és purview is
modeling, and ecological evaluation of the restoration project.

RESTORATION CONSTRUCTION COMPONENTS

Restoration components include @9dquiring 65,603 ac of land in the Lower Kissimmee
Bash, of which 99 percent has been acquired to date, (2) backfilling approximatelyd2hmai
C-38canal(overone hi rd of the canal s |l ength) from the
of Pool B, (3) reconnecting the original river channel acroskfitled sections of the canal,
(4) recarving sections of river channel destroyed durif88Canalconstruction, (5) removing the
S-65B and S65C water control structures and associated tieback levees, amado@&ying
portions of t hw® meeihydeologicscritdria fardivearestoratiohhe material
used for backfilling is the same that was dredged during construction of -8& danal.
Composed primarily of sand and coarse shell, this material was deposited in large spoil mounds
adjacento the canal.

Reconstruction of the rivef | oodpl ai nds physical templ at e
phasesKigure 9-2), currently projected for completidn 2019(Table 9-1). Phase | construction
was completed in February 2000his phase was followedy Phase IVA/IVB, which extends
north from the Phase | project area avetscompleted in December 200Bhases Il and lll, the
last major phases of constructiaare scheduled to begin BR015 2016 While the restoration
phases were named in the ordeerpected completion, the sequence has changed over time for
logistical reasons (i.e., budgetary considerations, coordination with land acquisitithrase
of access).

Table 9 -1. Sequence of backfilling construction phases of the Kissimmee
River Restorat ion Project (KRRP) with selected benefits.

River Channel

Construction Name of Backfilled CrFfla\:ﬁ]rel to Receive Total Wetland Location and
Sequence Construction Timeline  Canal Recarved Reestablished Area Gained Other Notes
q Phase (miles) " Flow (acres) (acres)
(miles) A
(miles)
Phase | 1999i 2001 Most of Pool C, small
1 Project Area (complete) 8 1 14 9506 5,792 section of lower Pool B
Phase IVA  2006i 2007 Upstream of Phase | in
2 Project Area (complete) 2 L & Lz iz Pool B to Weir #1
Upstream of Phase
Phase IVB  2008i 2009 IVA in Pool B (upper
3 Project Area (complete) 4 4 6 4183 1,406 limit near location of
Weir #3)
Downstream of Phase |
Phase I/l 20157 2019 (lower Pool C and Pool
4 Project Area  (projected) 2 4 e Sher aiesy D south to CSX
Railroad bridge)
Restoration Project Totals 22 10 40 24,963 12,398
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The construction phases completed so far have backfilled 14 mi of flood control canal,
recarved 6 mi of river channel that had been obliterated during canal dredging, and demolished a
water control structure (65B). These efforts reestablished flow to 24 mi of continuous river
channel and allowed intermittent inundation of 7,710 ac of floodplaiblé 9-1).

The KRRP will culminate with modification of the Kissimmee Basin waterttrol structure
operations including thdmplementation of a new stage regulation schedule, called the
Headwaters Revitalization Sched(i#RS), to operatehe S65 water control structure. The HRS
will allow lake water levels to rise 1.5 fedt)(highe than the current-85 schedule and will
increase the water storage capacity of Lakes Kissimmee, Hatchineha, Cypress, and Tiger by
approximately 100,000 acfeet (aeft). Ninety-nine percent of the 36,6 ¢ of land that will be
affected by the higher ater levels have been acquired, and all projects needed to increase the
conveyance capacity obtlpper Kissimmee Basircanals and structures are in place to
accommodate the larger storage volume. The last of thgser basirprojects, the €7 Canal
Widenirg Project, was completed in 2012.

Because of the time lag between completion of the earliest phases of the construction project
and the implementation of tHéRS, the USACE authorized an interim regulation schedule that
allows the SFWMD to make releases fron®% whenits headwatesstage is within a certain
range(t er med AZone BO) below the maxi mum-65egul at ed
for environmenthpurposes when flood control releases are not needed. It is used to maintain
flow in the reach of the restored river channel thraugithe year and to allow seasonal
variability. Environmental releases according to this interim schedule began in Jllgf&&Cthe
Phase | construction was completed and lake lelvetsan to risefollowing the 20002001
drought. Zone B releases have allowed continuous flow to the river since that time except for a
252-day dry period in 2008007. While the use of Zone Bleases has been beneficial, it does
not providethe full benefits that thelRS isexpected to provide.

CONSTRUCTION STATUS

In WY2014, construction activities consisted @dmpletion of theaCSX Railroad Bridge, and
ongoing construction of the-&EX1 spillivay. Table 9-2 provides brief descriptions of current
activities along with a chronological list of all the KRRP construction activities.

In recent years, the final backfilling contracts (Phase Il and Phase lll) have been on hold due
to real estate and dosrediting issuesAll remaining real estate in the LowkissimmeeBasin
has been or will be acquired by the end26fl4 Additionally, cost credit issues, such as
authorization of credit for large acquisitions in the LowésimmeeBasin have been rdsed.
As a result of these successes, the USACE has accelerated the construction. sthedwde
estimated completion datedanuary2019
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Table 9 -2. Chronology of

KRRP construction.

[Note: Bold textindicates C -38 canal backfilling contracts.]

Contract
Number

Project Name and Description

Status

End
Date

Construction
Cost

14B

2A

2B

6A1A

6B

7B

11

Test Backfilling i A short section of the C-38 canal
was backfilled as a test to evaluate engineering and
design construction methods.

Pool A Spoil Mound Removal i A portion of a spoill
mound in Pool A was degraded and two 48-inch
culverts were installed under an access road.

S-65 Enlargement i The S-65 structure was enlarged
from a three-bay to a five-bay spillway to maintain the
existing level of flood protection for the headwater
lakes.

C-35 Dredging 1 Maintenance dredging was
conducted in the C-35 canal to maintain the existing
level of flood protection for the headwater lakes. A
portion of C-36 was enlarged to maintain the existing
level of flood protection.

Degradation of Local Levees in Pools A, B, and C i
Local levees and associated borrow canals were
restored to natural elevation.

S-65A Tieback Levee i The western tieback levee
was degraded and box culverts installed in the eastern
tieback levee. This allows additional discharge
capacity adjacent to S-65A through the floodplain to
avoid upstream impacts.

Reach 1 Backfilling i Seven miles of the C-38
canal were backfilled, new river channels were
constructed, and the S-65B structure was
removed.

C-36 Enlargement i The C-36 and C-37 canals were
enlarged to maintain the existing level of flood
protection for the headwater lakes. Due to turbidity
issues, the C-37 portion of this contract was
terminated before completion.

U.S. Highway 98 Causeway i The causeway was
elevated and resurfaced, a 100-foot flat-span bridge
was built, and ten concrete culverts, each 2 meters by
3 meters by 30 meters, were installed under the
highway for flood control and to improve hydrologic
conditions in the Kissimmee River floodplain.

8-83A/84A Spillways i When Kissimmee River
floodplain water levels restrict Lake Istokpoga Basin
discharges via the Istokpoga Canal, the C-41A
spillway additions will offset the loss of discharge
capacity by rerouting flows to the C-41A canal.

Basinger Grove i Protection of the Basinger property
from flooding due to elevated post-project Kissimmee
River and Istokpoga Canal stages including
construction of levees and pumping stations and a
22.5-acre detention area.

Radio Tower i A radio tower at the S-65B structure
was removed and a new one built approximately
11 miles to the west.

S-65D Grade Control Structure i Additional
structures (S-65DX1 and S-65DX2) were built to
increase the capacity of the S-65D structure.

Complete

Complete

Complete

Complete

Complete

Complete

Complete

C-36
Complete
C-37
Terminated

Complete

Complete

Complete

Complete

Complete

May 1994

October
2000

May 2001

July 2001

2001

April 2001

April 2001

April 2003

January
2004

July
2007

May 2008
August
2007

October
2007

$1.2M

$0.62 M

$4.8 M

$2.6 M

$1.5M

$2.1 M

$24.2 M

$14.5M

$6.3 M

$11.8 M

$20 M

$1.6 M

$75M
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Table 9 -2. Continued.

Contract
Number

13A

6A1B

6A2

13B

15

2B1

18

10A

18B

12A

18A

15A

10B

12

10

Project Name and Description

Reach 4 Backfilling 7 2.5 miles of the C-38 canal
in Pool B were backfilled, a new river channel was
excavated, and three existing navigable sheet pile
weirs within the C-38 canal were removed.

S-68A Spillway i A new bypass channel was
excavated, a gated spillway was constructed adjacent
to the existing spillway, a portion of the existing levee
was removed at the S-68 structure, and a temporary
access road was constructed.

Istokpoga Canal Improvements i The G-85 weir was
removed and replaced with the new S-67 control
structure. Other features included construction of a
tie-back levee, an access road, and a public boat
ramp, and canal improvements.

Reach 4 Backfilling i 3.5 miles of the C-38 canal
were backfilled along Reach 4 extending from the
upstream limit of Contract 13A backfill northward
to the upstream limit of the backfill.

River Acres Flood Reduction i A seepage levee,
flood protection tieback levee, and navigation canal
were constructed for the River Acres community.

C-37 Enlargement i The remainder of the C-37 canal,
which was not completed under contract 2B, is
being enlarged.

CSX Railroad Bridge i An elevated single track
railroad bridge is being constructed to allow
navigation through the restored river channel.

Pool D Oxbow Excavation and Embankment i A new
oxbow connecting existing oxbows and an
embankment along C-38 were constructed.

Oxbow Dredging i To accelerate completion of the
KRRP, oxbow dredging to restore the historic river
channel was removed from contract 10 and was
completed in this separate contract.

Pool D Boat Ramp i A new boat ramp and small
parking area will be constructed.

S-69 Weir i The S-69 weir will serve as the terminus
of the C-38 canal backfill.

S-65E Spillway Addition i A gated spillway will be
constructed in the S-65E west tie-back levee.

River Acres Supplemental Work i Repair of S-65DX3
structure and miscellaneous construction features

MacArthur Ditch will be backfilled.

Reach 3 Backfilling i New channels will be
dredged and 2.5 miles of the C-38 canal will be
backfilled.

Reach 2 Backfilling i New channels will be
dredged, 6.5 miles of the C-38 canal will be
backfilled, and the S-65C structure will be
removed.

Status

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Not yet
awarded

Under
construction

Awarded

Not yet
awarded

Not yet
awarded

Not yet
awarded

Start
Date

December
2009

June
2010

November
2010

December
2010

September
2011

September
2011

November
2015

August
2012

July 2014

October
2014

July 2015

June 2015

End
Date

October
2007

June 2009

March
2010

December
2010

July 2012

September
2012

June 2013

November
2011

June 2012

October
2012

January
2017

October
2014

April 2015

December
2015

August
2016

December
2016

Construction
Cost

$29.8 M

$13.5M

$14.3 M

$18 M

$2.97 M

$15.6 M

$6.8 M

$2.8 M

$4.8 M

$0.9 M
Not yet
available

Not yet
available

Not yet
available

Not yet
available

Not yet
available

Not yet
available
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KISSIMMEE BASIN HYDR OLOGIC
CONDITIONS AND WATER MANAGEMENT
IN WATER YEAR 2013

This section discusses hydrologic conditions in the Upper and Lower Kissimmee basins and
their relationship to water management activities during WY2014. In the upper basin, the District
manages water leigin the KCOL; the KCOL is divided into seven groups of one or more lakes
that are regulated by the same water costroicture Figure 9-1). In thelowerbasin, the District
manages flow and water levels in the Kissimmee RiWgufe 9-4). The descripon of
hydrologic conditions focuses first on the timing and quantity of rairifathen switches to the
resulting temporal patterns of stage (i.e., water surface elevation) and discharge and how these are
influenced by water management activities.

This year 0s hydrol ogi c conditions and water
subsectiod Hypoxia in the Kissimmee RiveConsequence€auses and Water Managemint
to discuss the relationship of hypoxia to water management. Hypoxia occurs when the
concentratiorof oxygen dissolved in water (DO) decreases to less thanilligrams per liter
(mg/L). In the Kissimmee River, DO concentrations less thamg/L are stressful taentrarchids
(largemouth basfMicropterus salmoiddsand othersunfish); concentrations lmev 1 mg/L may
be lethal Furse et a).1996. Hypoxic conditions can also affect other organisms, such as many
aguatic invertebrates, that depend on DO.

An important water management tool that has a strong influence on temporal hydrologic
patterns is astage regulation schedule, authorized by the USACE, for each water control
structure. Each KCOL lake group has its own regulation scheduleHigugres 9-6 and9-7). The
regulation schedule specifies a seasonally varying elevation that when exceedéd biage
triggers water releases to bring lake stage back to the regulation line, and when lake stage is at or
below the line, water may be discharged for environmental purposes. All the KCOL regulation
schedules have a similar shépeach declines durinpe spring to its lowest elevation (low pool)
on May 31, rises to a plateau (summer pool) on June 1 and in the fall begins rising again to its
highest elevation (high pool) on November 1

Hydrologic conditions in WY2014 were quantified with data collechgdthe SFWMD
monitoring program at water control structurésg(res 91 and 9-2) and stage monitoring
locations in the river channel and floodplakigure 9-4). Thissection follows the convention of
District and USACE water managers and reports hydroloonditions in English uniésinches
for rainfall, feetNational Geodetic Vertical Datum of 1929GVD) for stage, and cubic feet per
secondcfs) for discharge.
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Figure 9

-4. Location s of hydrologic monitoring sites in Pool C used
to guide operations an  d to evaluate restoration expectations.
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RAINFALL

During WY204 annual rainfall wasiboveaverage in both thepper and_ower Kissimmee
basins The upper basin totaled 52.5 inches and was 4.8 inches above theriongverage
(1971 2000); the lower basitotaled 53.3 inches and was 8.6 inches above average. In both
basins, above average rainfall was due primarily to wet seasor Qttober) rainfall especially
in June and JulyHigure 9-5). Wet season rainfall totaled 33.7 inches (1petcentabove
averge) in the upper basin and 37.4 inches (p&rtentabove average) in the lower basin.

0 WY2014 O Avg A
14
15 Upper Kissimmee Basin
N
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=2 Z N N
T NN
T 6 NN R HRE
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BNEIR
NN
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14 —— ,
12 Lower Kissimmee Basin
20§
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I iy
E 6 N TR .
T YRl
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NN _ N
SN RN
O T b T \ T T T T T I'J_| T b T \ T T RT
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Month
Figure 9 -5. Monthly rainfall [in inches (in)] for Water Year 201 4 (WY201 4)

(May 1, 201 37 April 30, 201 4) and average rainfall (1971 12000) in (A) the
Upper Kissimme e Basin and (B) the Lower Kissimmee Basin.
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TEMPORAL HYDROLOGIC PATTERNS

WY2014 began in May with the groups of smaller KCOL lakes (Lakes Myrtle, Preston, and
Joel; Lakes Hart and Mary Jane; the Alligator Cladihakes and Lake Gentry) being lowered to
the low pool of their respective schedules on May 31. The three groups with the largest lakes
(East Lake Tohopekaliga; Lake Tohopekaliga; and Lakes Kissimmee, Cypress, and Hatchineha)
were lowered to 0.5 feet above their low pool by Midy and held at thagtagethrough the end
of the month(seeFigure 9-6, panel A for East Lake Tohopekalig&igure 9-6, panelB, for
Lake TohopekaligaandFigure 9-7, panel B for Lakes Kissimmee, Cypress, and Hatchinehm).
these lakes, stage was held above the low pepla request from therlited StatesFish and
Wildlife Service (USFWS)to maximize foraging conditions fdhe federally endangered snalil
kite (Rostrhamus sociabilis plumbgusvhich nest on these lakes during the spridyring May,
mean daily discharge & 65 ranged between 340 and just 01000 cfs Figure 9-7, panel C).
The increase in discharge fradd0to 1,000 cfs was accompanied by a slight increase in stage in
the river channel as shown fatesKkRBN, but it was not sufficient toaise watetdevels in the
floodplain, as shown for PC&Eigure 9-8, panel A).
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Figure 9 -6. Regulation schedule (dashed line) , water level (solid line) in feet relative
to the National Geodetic Vertical Datum of 1929 (NGVD) and discharge in cubic feet

per second (c fs) for (A) East Lake Tohopekaliga and (B) Lake Tohopekaliga during
WY201 4. Green dotted lines are desired water level recession for snail kites.
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Figure 9 -7. (A) Rainfall, (B ) regulation schedule and water level in
feet (ft) , and (C) discharge incfs atthe outlet of Lake Kissimmee (S -65
structure) for WY201 4. Environmental releases are made when the S -65

stage is between the regulation schedule line in panel B and 48.5 feet.
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