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1.0 . F O1 ANRPdzy RKLYGNRRdzOGA 2Y

1.1 Project Purpose

JTech was selected for the completion and delivery of the Corkscrew Watershed Initiative (CWI) Project.
The Notice to Proceed was established for this project on March 1, 2024. The objective of the CWI Project
is to develop a comprehensive strategy to iesle ecological restoration of the Corkscrew Watershed by
improving wetland hydroperiods and natural flows, while reducing flood risk in nearby-flaoe areas
without adversely impacting the water supply and water management needs of the Corkscrew
Watershed. The objective will be accomplished through a public planning process that engages and
involves key partners, stakeholders, and the public. The project will identify viabletshorand long

term strategies to achieve the CWroject goals The proposed restoration alternatives will be cost
effective, feasible, and resilient. TEAVIProject will consider population growth, land development, and
climate changgincluding sea level rise and future rainfall. This project aligns with the mission 8btith

Ct 2NARI 2 S5SNI al SFWNMDBY Sypiiess Basia (BCB) Z2A2Q Stratégic Plan and will
contribute to the resiliency of the Big Cypress Watershed.

1.2 ProjectBackgroundnd Scope of Work

The CWI Project boundary encompasses southern Hendry County, northern Collier, @odrsiyuthern

Lee County as shown kigurel-1. The project area is comprised of rivers (Imperial and Estero), creeks
(Halfway and Spring), and wetland sloughs/swamps (Flint Pen Strand and Upper Corkscrew Swamp) within
the Estero Bay Basin Watershed in southern Lee County and the Cocohatchee GanBHRir and
Golden Gate/Naples Bay Watershed in northern Collier County. The initial project planning area was
broadened beyond what may be considered an effective area to ensure thorough consideration of
vulnerable communities and ecosystems. The ingtiaject planning area will be refined, as necessary, to
support developing and evaluating projects within targeted areas.

Previous studies and monitoring documented reduced hydroperiods and increased water level recession
NI 6§S& Ay ! dzRdzo2y Qa / 2NJ] aAONBg {6 YLI { I yOlidza NB o/ { {"-
a critically important ecosystem, within the past 60 yearhis threegrear planningCWI Foject (2024

2027) is funded by the BCB and builds upon previous efforts to determine potential causes of the
shortened hydroperiod documented at the CSS. The project will develop and evaluate restoration
alternatives thataddress the purpose and needs of the project. The Technical Working Group iSTWG)
the project planning team, and is comprisedSFWMDstaff, representatives of local governments in the
region and others with responsibility for the management of the Corkscrew Watershed. TWG participants
are those with expertise in the Corkscrew Watershed and the ability to fund and implement projects in
the CWIProject area.Collectively, representatives of the City of Bonita Springs, Collier County, CSS,
Corkscrew Regiah Ecosystem Watershed (CREW) Land & Water Trust, Lee CoWi/IDstaff, and
Village of Estero make up the TWG. The TWG will provide guidance ®FiN&IDProject Manager
responsible for administering the contract and acting as the liaison between the TWG, the CWI Project
Consultant (Iech), and th&FWMLCProject Development Team (PDT).

TheCWI oject work plan was finalized on July 1, 2024, and includes a detadtmty of work on the
project that has been completed to date by tBEWMDand TWG member organizatiofkTech 2024)

Pagel
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The work plan also identifies the various tasks and deliverables that will be completed as part of the CWI
Project. In summary, thEWIProject tasks include the following:

Task I¢ Project Coordinatioron going)

Task Z; Information Collection and Review and Site Reconnaiss@ooepleted)

Task 3; Develop Performance Measures and Met(osmpleted)

Task 4; Refine Project Aregcompleted)

Task 5 BCB Model Refinemeompleted)and Existing Conditions Simulatifn progres$

Task &; Develop Initial List of Potential Ecologic and Hydrologic Restoration Pr@jects
progress)

Task 7¢ Future Baseline and Alternative Conditions Models Development/Evaluation
Task & Develop Final Project Matrix Including Project Goals, Cost and Regulatory Requirements

Task & CWI Public Planning Project Report, Conceptual Plan(s) and Funding Summary Memo

1.3 Document Structure

ThisFinalExisting Conditionslodel Reporimeets the deliverable requirements of TasR.2. This
document includes the following technical sections:

T

)l
)l
1

2.0¢ Overview andDbjective of the Ksting Conditions Mod€ECM)
3.0¢ ECM Model Development
4.0¢ Overview ofPerformance Measures and ECM Results

5.0¢ Discussion an@verview of Next Phases

Page3
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20 hGSNUOACHS S FRAGERASAGAYyTJaZzRFRAGAZ2Y &

2.1 Overview of th8CBModel Refinedfor CWI

The BCBRefined Modefor CWI (CWI RM3 a coupledMIKE SHEIIKE HYDR®odelthat includes the
western watersheds of Collier Countindluding the Cocohatchee, Golden Gate Main, Faka Union,
HendersorBelle Meade, and Fakahatcheetershed$, the southeastern portion of Lee County that
includes portions of Corkscrewlint Pen, and the Imperial River Basi-watersheds, and a small portion
of Hendry County that is part of the Corkscrew Eastwatershed(Figure2-1).

|
| ——

e g &

\ OKATOACOOCHEE IS
e ‘ ) ‘ ) N

i
ESTEROJBAYA . B corie= g
o R ] X
| | i §

Y% Cities

a _' CWI Project Area

BCB Model Update Boundary
AHED Sub Watersheds

[ AHED watershed

1 County Boundaries

Figure2-1. BCBJpdatedModel DomainCountiesSFWMDAHED Watersheds and SWatersheds

MIKE SHE &n integrated model that simulatessD saturated groundwater flow, 2D overland flow, 1D
unsaturated flow and hydrologicabnd water use processes (i.e., rainfall, land use based
evapotranspiration ET), drainage, irrigation, pumpingMIKE HYDRO is a 1D surface water mib!
simulates open channel flow dynamics and hydraulic operable anabperable structuresTheCWI RM
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has a grid cell size of 500 feet, which is applied to all components in MIKE SHiElathesa Slayer
groundwater model that includes the Surficial Aquifer Syssar the upper portion of the Intermediate
Aquifer SystemThe model layers are the hydrogeologic urstsown in Table 2-1, with the three
Sandstone Aquifer units represented as one layer.

Table2-1. Hydrogeologic Units included in the BCB M@éapted fromZumbro et al., 2023)

Lithographic Unit

System Hydrogeologic Unit

Water Table Aquifer Undlfferentlated_Sedlments Holocene
Surficial Pleistocene
_ . i . . BonitaSprings Mari
Aquifer Ve Cemimag Lt FTamlagm Caloosahatchee Cl&dyember
Lower Tamiami Aquifer ormation Ochopee Limestonslember
Upper Hawthorn Confining Unit
IETEEL Sand Clastic Zone AT Peace River Formation
Aquifer an _stone InterconfiningUnit Group
Aquifer
Carbonate Zone

The CWI RM was refined from tpeeviousmodel version the BCB Model Updat@iazen and Sawyer
2025) in which the BCBlood Protection Level of ServiePLOSmModel was extendedupdated,and
calibrated forthe period of 2017 to 2020rhe main objective of th€wWI RMconductedduring the initial
phases of the CWI projeavasto improve the prediction of performance measures (PM) for proposed
project alternatives impacting Corkscrew and adjacent basins. Model output for development of PMs
includes

1 Hydroperiods and depth targets in the Corkscrew wetland areas
Dry season groundwater levels and recession rates

Wetland sheet flow across barriers

1
1
1 Flood risk measuresstages and flows in the primary system and flood depth mapping
1 Flows to estuaries, which will be tied to potential impacts in salinity

1

Predicting impacts on water supply

The detaildhat wereadded to the model considered these types of outputs as well as potgmbgcts

types that would be evaluated with the model. For example, to evaluate the potential benefit of removing
flow barriers and uncontrolled drainages, features that represent blockages and drainage under existing
conditions need to be included in the baselimadel. A detailed description of the model refinements

are provided in Deliverable 5.1.3: Final Refined Model Report dated July 11(SF281D, 2025b

2.2 Objectives othe Existing Conditioridodel

TheECM idbased on the CWI Riith the main difference being that instead of the use of historical gate
levels to operate the control structures, tlEeCMstructure operationsrerule-basedprotocols The ECM

is the initial step in building the baseline Future Conditions Model (F@Mgh will bethe one used to
compare alternativesThe main objectives of the ECM a@oeidentify areas of flooding, water supply, and
ecological concern under loigrm and design storm conditionssing existing condition rukdased
structure operationsThe ECMmodel will provide a means to help evaluators understand the model and
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evaluation tool performance and planning use relative to their knowledge of current system behaviors,
thereby providing context and a starting point to explore relative future system changes in behavior
during the planning effort across common simulatioaripds for both longerm and storm event
application

30 9/a 5808t 2LIYSyi

3.1 Design StorniDS)Simulations

3.1.1 DSRainfall

Thedesign storns simulated were the8 day5-, 10, 25, and 100yearevents The design storm rainfall
data wasobtainedfrom the BCBUM model files(Hazen and Sawyer, 2023hese files were checked to
confirmthey matched the NOAAtlas 14 design storm rainfall depths and the SFWMIDGi# rainfall
distribution.

3.1.2 DSBoundary Conditions

The saturated zone outer boundary conditions consisted of tidal andtidahfor all 5 computational
layers The tidal boundary conditioneriginated from the modeldocumented ini KS { CFlao® Q a
Protection Level of Service provided by Existing District Infrastructure for Current (2015) Sea Level
Conditions andThree Future (2065) Sea Level Scenariosstdden Gate Watershed Final Report
(SFWMD,2018 which were subsequently utilized in thBCB UMwith timestamps adjusted for
simulations conducted in the BCB Ulvhae are three tidal structures for which the Districtriginally
developed boundarig, COCQ, GG1, and HCWvhich are nearly identicalheboundary conditions at HC1
were used for tidal boundary cditionsfor each design stormaimulated as a part of this efforfheHC1
datatime period ended at October 3, 2017 the BCB UMsothe dates were extended through October

8, 2017 by copying earlier dafiar the modeling conducted hereiT he nortidal saturated zondoundary
conditions were seto a constant value equal to the initial conditions.

For the 1D system, there are four ntidal boundariesStateroad 29 on the east side of the model domain

was also set taconstant value equal to theaturated zonenitial conditions Alico Crossinggstero River,

and the Brooks Outfall on Halfway Creek the other noridal boundarieson the northwest side of the

model domainThe Estero River and Halfway Creek are stage boundaries with a constant value equal to
the average wet season stage between 2015 and 2020 from the time series stage data from the South Lee
County Watershed Initiative€SLCWIjydrological Modeling Projettodel (Coastal & Heartland National
Estuary Partnership, 2021)

The Alico Crossing boundary is an inflow boundary set to a constant value equal to the average discharge
through culverts under Green Meadow Rdadthe months of August and Septemlf#or the years 2015
through 2019) The discharge was calculated from resultarofdjusted version of thELCWModel. The

model was adjustetb include information on the culvert sizes south of the boundary, at N Mallard Ln.,
which was obtained during ecent site visiby the dJTechProjectTeam The relatively small cutvt at

this location constricts the flow coming from the northern portion of the Estero watershexigh the

Green Meadow Road culverts to the northwestern portion of Flint. Pen

3.1.3 DSlInitial Conditiongnd Simulation Period

The overland flow initial condition was calculated by converting the saturated @am@utational layer
1, Water Table Aquifer (HatenePlioceng, initial potential heado depth and setting th@egative values
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to zero.Theinitial conditionsfor eachsaturated zoneeomputational layemwere calculatedy averagng
the maximum headduring wet seasonsom the CWIRM.

Initial conditions for the surface water portion of the model wehnet-started using theECMlong term
simulationresults The hotstartdate selected wasAwust 22, 2017, which was just before the storm
operations were triggerethe conditions for basins in the project area

The simulation period faall design storms waSeptember 8, 2017 to October 8, 2Qbut other than the
surface water initial conditions, there i® historicalcomponentsdriving the design storm simulatien

3.2 Long TernfLT)Simulation

Thepurpose of thelong term simulation (LT$) to evaluate thevetland hydrologicrestorationbenefits
of alternativesand determine any impacts in water supply under variable climatic conditfofise-year
simulation period from November2015 to November 202@as selected based oa rainfall analysis
conducted by SFWMD BCB staff #mel resulting recommendations, as shown below

3.2.1 LTRainfall

The period selectedNovember 2015 to November 202@)r the LTSalternative evaluation was
recommended bysFWMIBCB stafbased ora rainfall analysifrom 20 to 2021.For the analysjgdata
from six measured stations were averaged for thpsgiods:

1) Wet season from May 1 to October 31,
2) Dry season from November 1 &gpril 30, and
3) Water year from May 1 to April 30

The 5yearperiodselectedncludesawet year(2017)well above thevet seasoraveraggFigure3-1), two
years(2016, 2017yvell below the dry season averadgédure3-2), andthree years (2018, 2019, and 2020)

of average rainfallHigure3-3). The figures below were adapted from the rainfall analysis provided by BCB
staff.

The rainfall input in the model is based on the NEXRAD data that was processed for the BCB UM.
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Figure3-1. Wet season rainfafor years 2009 t@021with selected simulation period.
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Figure3-2. Dryseason rainfall for years 2009 to 20&ith selected simulation period.
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Figure3-3. Annual water yearainfall for years 2009 to 2024ith selected simulation period.

3.2.2 LTBoundary Conditions

Similar to theCWI RM boundary conditions for the LTS are based on the obsesuethce water and
groundwater levetlatanear the model boundarfor the simulated period.

For the 1D system, there are three boundaries that were added that were not in the CWI RM. The Estero
River and Halfway Creek are stage boundaries that were aaklagthe measuredime series stage data

which wasobtainedfrom the SLCWI Modeadalibration datasetThe Alico Crossing boundary is an inflow
boundary set theo the simulatedtime varyingdischarge through culverts under Green Meadow road
from results of theadjustedSLCWI Modehspreviouslydescribed in Sectio8.1.2

3.2.3 LTinitial Conditions and Simulation Period
Initial conditionghat were usedfor the LTSvere not changed from th€WI RMnitial conditionsThe LTS

uses a six montlvarmup period starting inluneof 2015 which was determined sufficient to reach
equilibrium before the evaluation period.

3.3 Structure Operations

Structures operations listed in this section were used for both the long term simulation and the design
storm simulationsStructure locations are shown kigure3-4.
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Figure3-4. Control Structures in BCB Refined Model.

Table3-1 presents the primary control structum@perations Structure operationst primary, District
ownedstructures werecoded in the modebased orpperational levels provided ithe BCB Structures
Master Table provided by District Staff (SFWMD, 2p@bless otherwise noted iflable3-1. Some

structures were not available the BCB Structures Master Talled thus operational levels were
developed from information in th&ater Control Operations Atlas: Big Cypress Basin System Part 2:
Structure Description€SSFWMD, 20205econdary structurescluded ruledriven operations in the CWI
Refined Model used for calibration so were not updated for the CWI ECM mDgelationsat
automatic/remotely operated structures and manually operated structures in the model as discussed in
Table3-2, Table3-1 includes a field to show which structures are automatically (as opposed to manually)
operated.
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Table3-1. PrimaryControl Structure Operations

Storm Wet Season Dry Season
Conditions Operation Operation
Headwater (HWunless noted otherwise
Automatic s {aliigt
Structure Type Operation Sl BIEAES
yp [zY IN) Operations Wet Optimal | Optimal Optimal Optimal
@ Season Maximum | Minimum | Maximum | Minimum
Minimum
(ft NAVD)
Cocohatchee Watershed
coco1 Underflow Y Yt 2.7 54 4.3 55 52
COCO02 Underflow Y Y 6.7 9.0 8.3 9.0 8.7
COCO3 Underflow Y Yt 8.7 10.5 9.9 10.9 10.5
COCO4 Underflow N N 9.7 11.2 10.2 12.2 11.7
AR2 .
(North) RadialGate - N - 7.3 - 7.3 -
Golden Gate Main
AR1 .
(South) RadialGate - N - 7.3 - 7.3 -
ARL Direct - . - 7.23 3.73
(South) Discharge i N
Pumg 9 - - - - 1.73 (TW)
GG1 Overflow Y Yt 1.7 3.2 2.9 4.2 3.9
GG2 Overflow Y Yt 3.9 52 4.7 5.9 52
GG3 Overflow Y Y 6.0 7.0 6.5 8.1 7.7
GG4 Underflow Y Y 7.7 8.7 8.1 9.4 9.0
GOLDWS5
(GG5) Underflow N Yt 9.2 10.0 9.5 10.5 10.0
Dual Leaf
GG6 (Underflow N N 13.5 15.2 14.2 15.5 15.0
and Overflow)
Dual Leaf
GG7 (Underflow N N 12.1 13.5 12.5 14.5 14.0
and Overflow)
[75WZE Underflow N Y 491 541 491 5.91 491
I75W2 Underflow N Y 6.3 7.3 6.8 8.3 7.8
175W2 Direct i N - - - 6.72 5.22
Pump Discharge - - - - 4,92 (TW)
i75w3 | Underflow N N 7.7 8.7 7.7 9.7 8.2
and Overflow
CYP1 Underflow Y Y 7.7 8.7 8.1 9.4 9.0
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Storm Wet Season Dry Season
Conditions Operation Operation
Headwater (HWunless noted otherwise
Automatic s {aliigt
. Standard BCRAtlas
Structure Type Operation . : : : :
(YIN) Operations Wet Optimal Optimal Optimal Optimal
* Season | Maximum | Minimum | Maximum | Minimum
Minimum
(ft NAVD)
CUR1 Underflow Y N 7.7 9.9 9.5 11.6 11.3
9.2 11.2 10.7 11.7 11.3
CR951N Underflow Y N
- 9 (TW) | 10 (TW) - -
CR951S Underflow Y Y 5.7 6.9 6.5 7.9 7.5
CR951S Direct - - - 7.19 5.69
. - N
Pump’ Discharge - ] ] - 4.99 (TW)
CORK1 Underflow Y N 7.7 9.9 9.5 11.6 11.3
CORK?2 Underflow Y Y 8.7 13.0 12 13.1 12.8
CORK3 Underflow N Yt 13.0 14.0 13 14.5 13.5
Faka Union Watershed
FU3?3 Overflow N Y 4.9 54 4.9 5.9 51
FuU4s Underflow Y Y 9.2 10.4 10.0 11.4 11.0
FU5 Underflow Y Yt 11.2 12.4 12.0 134 13.0
FUG Overflow N N 13.2 13.7 13.2 14.2 13.4
FUP Overflow N N 15.9 16.9 15.9 17.4 16.9
MILLER3 Underflow Y Y 7.7 8.5 8.1 9.2 8.7
Henderson Creek Watershed
HC1 Overflow Y Y 2.7 4.2 3.9 4.7 4.4
HCIFlap | derflow N Y 4.2 45 4.2 5 4.7
Gate
HC2 Underflow Y Y 6.7 8.7 8.0 9.7 8.7
Structure operational levels develegfrom BCB Structures Master Talgeovided by Districstaff (SFWMD, 2025
unless otherwise noted in footnotes.
*Qperations for suctures that do not usetandard operations are listed ifable3-3 through
Table3-11.
!Gatesdo not useadditional ruleto close gates whethe tailwater exceedshe headwater
2Operational levels were not availablethre BCB Structures Master Table provided by District Staff (SFWMD)2025
and were developed from th@/ater Control Operations Atlas: Big Cypress Basin System Part 2: Structure Descrif
(SFWMD, 2020).
3FU6 and FU7 structures operate according to standard rules except that theyandestose fullyasthe they are
equipped withremovable vnotches that are manually removed or installed.

A set of standard control operations for primary structures were developed in coordination with District
staff and are shown iffable3-2. The standard control structure operations were coded in the model to
operate the gates to maintain headwater levels in the seasonal (wet/dry) optimal range (liskatla
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3-1) unless storm conditions are met, during which time the headwater level is coded such that it can
drop to the BCB Atlas wet season minimum (liste@iable3-1). This allows for pretorm drawdown to
be simulated before the peak of the storm.

Table3-2. Standard Control Structure Operations Used inrGWdEXxisting Conditions Model.

Priority?

Condition

Model Operation

12

Tailwater > Headwater

Close gates

Storm Conditions: Stages fall below the Atlas Wet Season minimun

Close gated ft less than the

2 : previous level. Check gate level
control elevation.
every X hours
Storm Conditions: Rainfall in the watershed in the n&xhours > 7.5 Ope_n gated ftmore than the
3 inches(NOAA averages for event) previous level. Check gate level
- every X hours
4 Wet season headwater stages are above wet season optimal maxi| OPen gates inchesmore than the
previous level. Check gate level
5 Dry season headwater stages are above dry season optimal maxin| every X hours
6 Wet season headwater stages are below wet season optimal minin| Cl0S€ gates inchesmore than the
previous level. Check gate level
7 Dry season headwater stages are below dry season optimal minim{ every X hours
8 None of the conditions above, i.e., stages are within the optimal rar] Keep gate level unchanged.

LRule for historical gate operation for calibration simulation, included as the first rule in most structure operatir
not listed in this table. Some structures include more than one historical gate operatioigterical gate operationg
are not used in the CWI ECM.
2Only structures that experienced negative flows during model testing includéaufiority)#1.

3 For automatic gates: X = 1 hour. For manual gates: X = 6 hours. This is to approximate how frequently water
managers changthe opening ofautomatic and manual gates.

As shown ifmable3-2, during normal operations (neatorm conditions), the gates are coded to open 6
inches at a time. District water managers reported 6 inches as an appropriate gate level change that
could apply to the majority of gates within the model domain. Automatic ¢@tels are checked and
operated every one hour, mimum. Manual gate levels are checked and operated every 6 hours,
minimum. For example, if simulated headwater levels are above the optimal maximum level during
normal operations, gates are opened 6 inches, if the simulated headwater levels are still above the
optimal maximum level after 1 hour at an automatic gate, the gatesopened an additional 6 inches.
Alternatively, if headwater levels drop below the optimal minimum after 1 hour at an automatic gate,
gates are closed 6 inches.

As shown immable3-2, gorm conditionoperationsare triggered when rainfall is projected to exceed 7.5
inches in the next 72 hours. An average rainfall time series for each watershed was created from the
model rainfall input. The rolling future 72 hour total rainfall total was calculated from the geera
rainfall time series for each watershéat the long term simulationEach structure uses the time series
for the SFWMDAHED watershed that it exists within to defimejectedstorm conditionsFor the
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design storm simulations, the storm conditions weet for the first 4.5 simulation days all
watersheds.During storm operations, the gates are opened 1 ft at a time. Automatic gate levels are
checked and operated every 1 hour, maximuvianual gate levels are checked and operated every 6
hours, maximum. For example, if storm operations are triggered, gate levels are opened 1 ft every hour
at an automatic gate until headwater levels reach the BCB Atlas wet season minimum or the gates are
fully opened.

For some primary structures within the model, the standard control operatidrebie3-2 were not appropriate due
to a unique structure configuration or additional operating level criteria for that structure. These structures are
marked inTable3-1 and operations for these structures are shown separatehahie3-3 through

Table3-11.

Table3-3. Control Structure Operations f6OCO4, which it modeled withstandard operations.

COCO4
Structure operational rules includeles to send water west during the dry season

Priority* [Condition Model Operation

1 Wet season and ailwater > Headwater Close gtes

2-3 Gate operates under rules-3 of standard operations representing storm operations.

4-5 Gate operates under ruleband 60of standard operations representinget season operations

Dry seasorCOCOd4ailwater stages are above dry
season optimamaximumheadwater stages for CUR1]
(CUR1 headwater is adjacentttte COCOdailwater),
COCOZ ailwater (East) isboveCOCO4eadwater
(West), and either the COC@8adwater stages are
below the dry season optimal minimum or the CR95
headwater is below the dry season optimal minimun
Open gate$ inchegnore than the previous
This rule allows COCO4 to open during the dry séaq level. Check gate level evesyours.

move water from to the westhen there is excess wal
in the Cocohatchee East catalmaintain the water
levels in COCO3 or to push water through CR951N
maintain the water levels at CR95THese operations
were developed based on emails from District Wate
Managers received on October 3, 2025.

Dry seasorCOCO4ailwater stages ardelowdry
7 season optimaiinimumheadwater stages for CUR1
(CUR1 headwater is adjacent to the COCO4 tailwats

Close gate$ inchesmore than the previous
level. Check gate level evedyhours.

8 None of the conditions above Keep gate level unchanged.

! Priority does not include historical gate operations that may be included before the rules based operations liste
this table. Historical gate operations are not used in the CWI ECM.
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Table3-4. Control Structure Operations fAR2 (north) and AR1 (sout@mil Gate uctureswhich arenot modeled
with standard operations

AR2 (North) & AR1 (Soutlg)Airport Road Amil Gates

Priority*

Condition

Model Operation

1 Headwaterstages are above optimal maximystus

Open gates according to tabulated data
Tabulated datacloses gates when headwater

0.2 ftand . .
. stages are below theptimal maximum and
1 1 headwater stages are above tailwater stages
Opening 0.2 ft ab th timal . fully opens gates wheheadwater stageare 1
T Opening 0.2 Tt a Ove Ine optimal maximum preven) ¢, pejow the water level which will bypass th
the gates fronopening and closing too frequently. structure
Headwater stages are below optimal maximum miny
2 0.2 ft. Close gates
Closing 0.2 ft below the optimal maximum prevents 9 '
gates from opening and closing too frequently.
3 None of the conditions above Keep gate level unchanged.

! Priority does not include historical gate operations that may be included before the rules based operations liste
this table.Historical gate operations are not used in the CWI ECM.

Table3-5. Control Structure Operations for AR1 (solRbjnp, CR951Bump, andI75W2 Pump which arenot
modeled withstandard operations.

Pump Stations AR1 (South) Pump, CR951S PumpW?2 Pump.

Priority*

Condition

Model Operation

1 Itis the wet season or
1 headwater stages are greater dry season optimal n

1 (HW) or Pumps are off
1 tailwater stages are less than dry season optimal n
(TW).
. Pump at pump capacity. AR1 pump,8®
2 I(-|Heva\1/<;water stages are less than dry season optimal gpn?. CRI51S pump =0BO gprd. I75W2 pump
' = 7,800 gpni.
3 None of the conditions above Keep gate level unchanged.

Priority does not include historical gate operations that may be included before the rules based operations liste
this table Historical gate operations are not used in the CWI ECM.
2Pump volumes from the BCB Atlas (SFWMD, 2020).
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Table3-6. Control Structure Operations fGtR1, which isnot modeled withstandard operations.

CUR1
Structure operational rule® closeCURMWhen COCO4 is sending water westing the dry seasan

Priority! |Condition Model Operation

1-2 Gate operates under rules-3 of standard operations representing storm operations.

34 Gate operates under ruleband 6of standard operations representingprmalwet season operations
COCO4 flow is negatiyiiow is going west).

5 Closegates6 inchesmore than the previous
This rulecloses the gates whe@OCO# sending water level. Check gate level every hour.
west during the dry season

6-7 Gate operates under rulésand 7of standard operations representingprmaldry season operations

8 None of the conditions above Keep gate level unchanged.

! Priority does not include historical gate operations that may be included before the rules based operations liste
this table. Historical gate operations are not used in the CWI ECM.

Table3-7. Control Structure Operations fGork1, which isnot modeled withstandard operations.

Corkl
Structure operational rule® close Corkl when COCO4 is sending water west during the dry seast

Priority* |Condition Model Operation

1 Wet season and ailwater > Headwater Close gates

2-3 Gate operates under rules-3 of standard operations representing storm operations.

4-5 Gate operates under rulesand 60of standard operations representingprmal wet season operations
COCO4 flow is negative (flow is going west).

6 Closegates6 incheamore than the previous
This rulecloses the gates whe®OCO4# sending watell  level. Check gate level every hour.
west during the dry season

7-8 Gate operates under rule€sand 7of standard operations representingprmaldry season operations

9 None of the conditions above Keep gate level unchanged.

L Priority does not include historical gate operations that may be included before the rules based operations liste
this table. Historical gate operations are not used in the CWI ECM.
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Table3-8. Control Structure Operations for GG6 and ®Gdl Leaf Gates which are not modeled witrstandard

operations.
GG6 & GG7Dual Leaf Gates
Gates are represented by one underflow gate and one overflow gate (variable weir).
Priority! |Condition Model Operation

Overflow Gateqvariable weir)c used for normal operations.

Underflow gate flow is greater than zero (underflow
gate is open).

This rule ensures the overflow gate is lifted with the
underflow gate when the underflow gate is opened.

Overflow gate level is equal to underflow
gate level plus the dual leaf gate height.

2¢6

The remaining rules are the standard gate operatinnss 26 listed inTable3-2.

Overflow gate levebxceedghan the top of gate
elevation fully close/overflow possible gate lev8iG6
15.19 ft NAVDGG7 =13.49 ft NAVD)

This rule ensures the overflow gate does not exceeq
top of gate elevation fully close/overflow possible le
during normal operations. Because the rules are usi
the Delta Action Value type to control the gates (whi
allows the max gate opening tagip to the Max Leve
set in the gate parameters) and the Max Level in thd
parameters had to be set to allow the weir to lift up
with the gate during storm events, the max elevatior
during normal operations was cappedX.19 ft NAVD
and 13.49 ft NAVDor GG6 and GG7, respectivalgjng
this rule.

Gate level is set tthe top of gate elevation full
close/overflow possible gate leveb(G6 = 15.19
ft NAVD;GG7 =13.49 ft NAVD)

8-9

The remaining rules are the standard gate operatinfiss 78 listed inTable3-2.

Underflow Gates; used for storm operations only when overflow gates cannot maintain the wet season optimal
maximum.

1

Storm Conditions: Stages fall below the Atlas Wet
Season minimurgontrol elevation

Close underflow gatek ft less than the previous
level. Check gate level every 6 hours.

1 Storm Conditions: Rainfall in the n& hours > 7.5
inches(NOAA averages for event) and

1 Headwater stages are above wet season optimal
maximum and

1 The overflow gates have been fully opened in the |
hour.

Open underflow gateg ft more than the
previous level. Check gate level every 6 hourg
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GG6 & GG7Dual Leaf Gates

Gates are represented by one underflow gate and one overflow gate (variable weir).

Priority*

Condition

Model Operation

Underflow gate does not open unless the overflow
gates cannot maintain the wet season optimal
maximum stage.

1 Storm Conditions: Rainfall in the last 3 days > 7.5
1 Headwater stages are above wet season optimal

1 The underflow gates have been fully opened in the

inches(NOAA averages for event) and
maximum and

hour.

This rule ensures the underflow gates stay open ur

the headwater stages recede below the wet seaso
optimal maximum stage.

Open underflow gate4 ft more than the
previous level. Check gate level every 6 hours

Underflow gates are closed during normal operatio

Condition 4¢ 7 of standard operations representing
normal optimal level operations.

Underflow gates closed.

8

None of the conditions above.

Keep gate level unchanged.

! Priority does not include historical gate operations that may be included before the rules based operations liste
this table.Historical gate operations are not used in the CWI ECM.

Table3-9. Control Structure Operations for I78W¢hichhas an overflow gate and an underflow gatet modeled
with standard operations.

I75W3¢ one underflow gate, one overflow gate.

Priority*

Condition

Model Operation

Overflow Gateqvariable weir)c uses standard operation®verflow and underflow gates can both be opened at th
same time in this structure.

Underflow Gates; used for storm operations only.

Underflow gates are closed during normal operation

1 Tailwater > Headwater Close gates

2-3 Gate operates under rules-3 of standard operations representing storm operations.
Condition 4¢ 7 of standard operations representing
normal optimal level operations.

4-7 Underflow gates closed.
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8

None of the conditions above.

Keep gate level unchanged.

L Priority does not include historical gate operations that may be included before the rules based operations liste
this table.Historical gate operations are not used in the CWI ECM.

Table3-10. Control Structure Operations f6R951Nwhich isnot modeled withstandard operations.

CR951N
Structure operational rules include additional tailwater wet season optimal stages.
Priority* |Condition Model Operation
1-3 Gate operates under rulek-3 of standard operations representing storm operations.
4 Wet season headwater stages are above wet seaso| Open gate$ inchesmore than the previous
optimal maximum (HW) level. Check gate level every hour.
5 Wet season headwater stages are below wet seaso| Close gate$§ inchesnore than the previous
optimal minimum (HW) level. Check gate level every hour.
6 Wet season tailwater stages abelowwet season Open gate$ incheanore than the previous
optimal minimum (TW) level. Check gate level every hour.
7 Wet season tailwater stages aabovewet season Close gate$ inchesmore than the previous
optimal maximum(TW) level. Check gate level every hour.
Dry seasorCR951S headwatesbelow CR9518ptimal
minimum headwaterCOCO4 flow is negative (flow ig
going west)andCR951N headwater is greater than
8 CR951N tailwater. Opengates6 inchegnore than the previous
level. Check gate level every hour.
This rulesends watesouthto CR951S when COCO4
sending water west and CR951S headwater is lowe
than optimal.
9 Dry season headwater stages are above dry seasor] Open gate$ inchesmore than the previous
optimal maximum level. Check gate level every hour.
10 Dry season headwater stages are below dry season| Close gate$ inchesmore than the previous
optimal minimum level. Check gate level every hour.
11 None of the conditions above Keep gate level unchanged.
!Priority does not include historical gate operations that may be included before the rules based operations liste
this table. Historical gate operations are not used in the CWI ECM.

Table3-11. Control Structure Operations ftire Kehl Canal Weir and Gatetich hasa fixed weirand underflow

gates.
Kehl Canal Gatés
Structureincludes a fixed weir anithree underflow gates
Priority* |Condition Model Operation

Underflow Gates 1 and 2; used for storm operations only.

Storm Conditions: Stages fall below tkehl Canal We
sill elevation 8.65 ft NAVD)

Closegates6 inchesmore than the previous
level. Check gate level eveyhours
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Kehl Canal Gatés
Structureincludes a fixed weir anithree underflow gates

Priority? |Condition Model Operation

5 Storm Conditions: Rainfall in the neé&@ hours > 7.5 | Opengates6 inchesmore than the previous
inches(NOAA averages for event) level. Check gate level eveyhours

3 None of the conditions above Keep gate level unchanged.

Underflow Gate 3; used for storm operations onland only opendf Gates 1 and 2 aralmostfully open.

Storm Conditions: Stages fall below the Kehl Canal | Closegates6 inchesnore than the previous

! sill elevation (8.65 ft NAVD). level. Check gate level eveyhours
1 Storm Conditions: Rainfall in the né hours > 7.5 . .
. Opengates6 incheanore than the previous
2 inches(NOAA averages for event)and level. Check gate level eveyours
9 Kehl Canal Gates 1 and 2 aré less than fully open. ' 9
3 None of the conditions above Keepgate leveunchanged

L Priority does not include historical gate operations that may be included before the rules based operations liste
this table.Historical gate operations are not used in the CWI ECM.
2This structure isnanaged by Lee County anchist a primary structure

Besides the structure operation changes described above, naigjoistmentswere included in the ECM
structures. Gate speeds weegljusted so that thegate opening and frequenayorked as intended give
the model time stepln addition, minor corrections were madfanconsistencies were identified with the
BCB flow Atlas manual, such as the maximum gate heights.

3.4 PicayunestrandRestoratiorProject Addition

The fully implementedPicayuneStrandRestoration Roject (USACE, 2024vill be added to the FCMAs
part of the ECM a portion of the project was added to reflect the chatiggswere in place by the end
of 2020(Figure3-5). These changes include:

1. Merrit pump, S488,

2. The Merritt canalremoval downstream of the pump

3. The addition othe tieback leveesast and west of the pump, and

4. Connection of the pump discharge ttie downstream wetland system

TheMerrit pumphas a total capacity of 810 cfs asthrts pumping if the headwater level excess3O ft-

NAVD and stops if the level fatb 7.7 ftNAVD.More detailedoperationalinformation that includes

target seasonal levels was recently obtainiedm BCB staffind will be impemented for the final

deliverable. The tieback levees witthe northern and westernswales (orchannel$ were addedas
branchesin the 1D(MIKE HYDR@)odel The height of the levess included in the southeror eastern
bank of the cross secticand thus, it acts like a flow barrier since no overland flower than the levee
height can flow from the southernor eastern sideof the cross sectionThese levees are designéal

prevent flood damage reduction in areas north ef% and other adjacent private propertieSinally, the
dischargdrom the pumpis connectedo the southern wetlands via flood codes
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Figure3-5. Picayune Strand Restoration Project Feat(fresn USACE, 2024)
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4.1 Overview of Performance Measures for Alternative Evaluation

ThedocumentCorkscrew Watershed Initiatigeliverable 3.2: Final Project Performance Measures and
Metrics Technical Memorandu(BFWMD, 2024 provides a summary of theeasures that will be used

to evaluate alternativesSome measurerelated to habitat restoration and project implementatiowill

not be based on model outpuThemeasureddiscussed in this section are those that are based on the
model output, which arg¢hose related to hydrologic restoration of wetlands, flood protection, and water
supply.

For the flood protection metrigshree out of the siperformance measurethat are used in th&FWM &
FPLO®rogramwere applied These areFPLO®M1¢ maximum canal stage profiles, P peakflood
depths, PN ¢ flood duration The othef=PLOS PMs are not used because they have to daggdssing
structure capacitieand system drainagehich are notrelevant to the alternative evaluatiofor CWI
Neverthelessflow hydrographs and headwater and tailwater stages were also plotted to provide a
gualitative baseline of existing conditioret the primary structuresTo calculatePM 1, PM 5 and PM, 6

the modeloutput fromthe four design stornsimulatiorsis used
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For the wetland hydrologic restorationand water supplymetrics six performance measuresvere
guantifiedusing output from theLTSnodel:

1. Saltwater intrusiorg changes in flow volumes at the tidgttucturegoutlets closesto the project
area(Kehl CanalmperialRiver,COCO/land GG1as well as changes thy seasorgroundwater
levels

Sheet flowg changes in overland flow across ramade barriers
Average wet season water depfbuly 1 to September 30

Minimum annualdry season water levels

a r b

Hydroperiods; monthsabove ground fothe water year(June 1 to May 31
6. Water supply changes imgroundwater levelsind fowsin the vicinity of public supply wellfields.

Section4.2 summarize the flood protection results and measureSectiond4.3 summarizes the wetland
hydrologic restoration measures and LTS results, and Setda@howsthe water supplyoutput from the
LTS that will be used to perform relative comparisons with the FCM baseline and alternatives

In addition to the performance metrics listed above, additional output from the long term simulation was
included inAppendix ALong Term Simulation Stage and Flow Hydrographis output includes:

1. The headwater and tailwater stages, gate opening, and flow at key structkiedd Canal Weir,
Cork3, Cork2, Corkl, Curr@R95N, GG1 andMiller3.

2. The stage and flow at thBird Rookennorth trail bridge and at thel-75 bridges crossinililler
Canal Fak&nion CanalandMerrit Canal.

3. Surface water discharges and stages to the Cocohatchee ftamaihe northbetween COCO4
to COCOa3This includes flow from the developments that are north of the canal in the southern
part of Corkscrew anftom the southern portions of Corkscrew, southwest of Corkl and Cork2.

4.2 Flood Protection Performance Measures &asign StornResults

4.2.1 Maximum Canal Stagdrrofiles

Themaximum canal stage profiles can be used to assess vpieate stages excedtle canal banks. Four
canal reaches within the project areaere assessed under this performance metfégure 4-1).
Maximum simulated canal stages wegstted with the canal bottom elevation and cankgft and right
top of bankextracted from the model canal cross sectionkdeled structures and canal junctions are
also included on the profiles for reference.

The sections ofhe Corkscrew &hal between Cork 2 an@ypress Canand the south of Cork 3 flow
through rural residential and single famigsidential land use areashe Cocohatchee carfdws through
highly urbanized areas including residential and commercial land TikeKehl Canalipstream of the
Kehl Canal Weir is neurban land use (mostly wetlandbut downstream of the Kehl Canalei, there
are some residential land uses adjacent to the canal system.
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Figure4-1. Locations of Maximum Canal Stage Profiles.

Page?23



/\ Corkscrew Watershed Initiative
“ Deliverable 5.22: FinalExisting Conditions Model Report

Collective

WATER RESOURCES

cocohatches

13 oprkz ST ssthst 37thst 3Sthst 33mdst Canzl Junction canal uncs cork 1 Cypress
Culvert  cylvert  culvert Cubvert  culeert  SOUth of analuncaon Canal Junction
15 |1 Ir.--"-‘-.."ﬁ'-—-.., 33rd Ave P | -—'-'-"_-__.--:'_"-,.
ke M T — o " . e \ .__.-.-—-":.':-—--—- ______ T e
— El — —_— —— P — . —_— I . ——
= 14 B "-._. = F—h—e__._-,,__‘_&’_-__-_ﬁ_ ___________ Fay -— ‘_-___,_{..:-’-’F'__- “"‘-..
o L e C
=12 —
-
£ 10
[ =
e 8
=
=
o
w

0.0 10 20 3.0 4.0 5.0
Distance Upstream to Downstream {miles)
5 ¥ear Design Storm 10 Year Design Storm

----- Left (East/Morth) Leves Bank — — Right {west/5outh) Levee Bank
Culverts & Bridges Canal Junctions

25 Yaar Design Starm 100 ¥ear Design Storm
Canal Bottom Primary Structures

Figured-2. SimulatedMaximum Water Surface Elevation for the Sectio@arfkscrewCanal Between Cork 2 atite Cypress Canal.

Thesection ofthe Corkscrew &hal betweenCork 2 andhe Cypress Canalructures(Figured-2Figure4-2) flows through rural residential and
mixed nonrurban land usesSimulated maximum water surface elevations from all storm events-yt0P5yr, 10yr, and 5yr design events)
exceedportions ofthe banksin this section of canaBimulatedflows from the Bird Rookery aragpstream of Cork 2 and additionsimulated
flows from the Canal Junction betweens4and 39" along withthe simulatedhead losses at Cork 1 and multiple cuhe&mvithin the reach
contribute to thehighsimulated maximum water surface profilesthe canal.
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Figure4-3. SimulatedMlaximum Water Surface Elevation for the SectiothefCorkscrewCanal South of Cork 3.

The section othe Corkscrew &halsouth ofCork3 (Figured-3) flows through rural residentiasingle family residentiadnd mixed norurban land
uses.Smulated maximum water surface elevations froatl storm events(100yr, 25yr, 10-yr, and 5yr design eventsgxceedportions ofthe
banks irthe upstreamareaof this canal sectiorBimulated leadlossthrough the 4% Ave culvert contributeto highersimulated maximunstages
in this areaLand usdo the west of the canal (right bankjpstream of 4% Ave culvertiswetland, while land use to the east of the cankff bank)
is rural residential. Downstream of the41%t Ave culvert, all design storm eventsimulated maximum stagesxceed theright bankand some
portions of theleft bankin an area ofural residential land use
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Figure4-4. Simulatedlaximum Water Surface Elevation for the Kehl Canal.

The Kehl CanaFigure4-4) flows through mostly wetland and other namban land uses. Downstream of the Kehl Caneir\dhd Gate, there is
some residential land use adjacent to the canal system. Simulated maximum water surface elevations from all storm event8%¢0a.0yr,
and 5yr design events) exceed the banks in multiple locations along the Kehl canal. hilteatka collects flows from a large area within the
Corkscrew Wetlands area, which contributes to high simulated stages in the canal during simulated design storm evertd Seadlass
through the culverts and Kehl Canal Weir and Gate also contribute to higher simulated stages in the upstream porticemnaf.the ¢
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Figure4-5. SimulatedMaximum Water Surface Elevation for the Cocohatchee Canal.

The Cocohatchee candtigure4-5) flows through highly urbanized areas including residential and commercial landSisegatedmaximum
water surface elevations from all storm events (30025yr, 10yr, and 5yr design events) excegubrtions ofthe right bankbetween mile6 and
8, upstream of COCO3, whithawetland area that discharges to the Cocohatchee Cdbidler simulated maximurwater surface elevations
from the 25-yr and 106yr design eventthat exceed the right bank near the COCO4 structure areral residential angingle family residential
areas.Downstream of COCOd4dimulated maximum water surface elevations from all storm events-g10@5yr, 10yr, and 5yr design events)
exceed the bankm the mangrove swampand useareas.
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4.2.2 Flow and Stage Hydrographs

The simulatedlow and stage hydrographiesulting from theECMdesign storm simulations are presented
below. The resultsfor each desigrstorm are presentedby structure The following structures are
presented in this sectiorCork 3, Cork 2, Cork Curry 1 COCO4, COCO3, COCO2, CA@Kehl Canal
Weir and GateCR951NGG1, Miller Canal Bridge af%, and Bird Rookery North Bridge

42.2.1 Cork3

The results for the Cork 3 structusamulated flow and stage hydrographs with simulated gate Iefegls
each design storm are presented Figure4-6 through Figure4-9. The Cork3 structursimulated gate
levels areopen for the entire design storm sination for all simulated design stormmecause the Cork 3
simulatedheadwater initial condition starts abowbe Cork 3 wet season optimal control elevatiand
does not recede below that level before the simulation entise design storm initial conditions are
discussed isection3.1.3 Note that the dscharges showin the plots are th total dischargehroughthe
structure, includingflow over the concrete weir, through which the largest portion of the total flow
through the structureoccurs.
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Figure4-6. 5-yearDesign StornsSimulatedFlow and Stage Hydrographs for Cork 3

Page?28



O

7

Collective

WATER RESOURCES

Stage (ft-NAVD)S Gate Opening {ft)

Corkscrew Watershed Initiative
Deliverable 5.22: FinalExisting Conditions Model Report

2 I & 8 10 12 14 16 18 20 2 24 25 28

Simulation Days

Cork3 HW Cork3TW

Cork3 Gate Opening  ssssssan Cork3 Wet S2ason Optimal Maximum
Cork3Wet Season Optimal Minmimum ssesssss- Cork3 Wet Season Atlas Minimum
Cork3 Discharge

Figured-7. 10-year Design Stori8imulated-low and Stage Hydrographs for Cork 3
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Discharge (cfs)

250

200

150

100

Discharge (cfs)

20

Page?29



/\ Corkscrew Watershed Initiative

)

\“'{ Deliverable 5.22: FinalExisting Conditions Model Report
Glacive

18 250
£ 186
=11
E 14 [ttt 200
o
o T
2 10 150 2
L] 3 £
= =
a 100 5
Zz 6 £
ZI pa—
£ 4 50
a2
E
[a] 0 o

[¥x]
(=]

10 12 14 16 18 20 22 24 25 28

0 2 El G i

Simulation Days

Cork3 HW Cork3Tw
Cork3 Gate Opening  seeennens Cork3 Wet Season Optimal Maximum
Cork3 Wet Season Optimal Minimum ssssssaes Cork3Wet Season Atlas Minimum

Cork3 Discharge

Figure4-9. 100-year Design Stor8imulated-low and Stage Hydrographs for Cork 3

42.2.2 Cork2

The results for the Cork 2 structusamulated flow and stage hydrographs with simulated gate Iefegls

each design storm are presentedfigure4-10through Figure4-13. The CorR structure simulated gate
levels open fully at the beginning of the simulation and remain fully open until the simulated headwater
levels reach the wet season optimal control elevation, at which time gates begin to close to maintain the
headwater within tle Cork2 wet season optimal rangeNote that the high tailwater levels seem to
constrict the flow througtthe structurein all storms

Page30



/\\ Corkscrew Watershed Initiative

L LY L R T N — —

0 2 4 G a8 10 12 14 16 18 20 22 24 26 28 30
Simulation Days

\4 Deliverable 5.22: FinalExisting Conditions Model Report
Collective
WATER RESOURCES
18 800
< 15
[+r]
£
;;_, G600 _
o .
@ 2
S 400 2
= 2
g g
= s
< 200
)
=
w ]
1] 2 4 & 8 0 12 14 18 18 20 22 24 26 28 30
Simulation Days
Cork2 HW Cork2 TW
Cork2 Gate Opening 1 = - = Cork2 Gate Opening 2
--------- Cork2 Wet Season Optimal Maximum --------- Cork2 Wet Season Optimal Minimum
--------- Cork2 Wet Season Atlas Minimum Cork2 Discharge
Figure4-10. 5-year Design Stor8imulatedFlow and Stage Hydrographs for Cark
18 B0
= 18
|5
= 14
- —
(=]
2 g
g &
5]
& 5
o W
=4 &
= 200
=
o
I
[ 7]

L= S SO o F =

0

Cork2 HW Cork2 T

Cork2 Gate Opening 1 = » = Cork2 Gate Opening 2
eeenennns COrk2 Wet Season Optimal Masdimum <o Cork2 Wet Season Optimal Minimum
~~~~~~~~~ Cork2 Wet Season Atlas Minimum Cork2 Discharge

Figured-11. 10-year Design Storr8imulatedFlow and Stage Hydrographs for Cork 2

Page31



/\\ Corkscrew Watershed Initiative

\4 Deliverable 5.22: FinalExisting Conditions Model Report
Collective
WATER RESOURCES

18 800
£ 15
2
= 14
;;_, 600 B
2 10 Y
& 400
= 8 =
= G
zs 2
= 4 200
& 2
=
w o cl

Simulation Days
Cork2 HW Cork2 TW
Cork2 Gate Opening 1 = - = Cork2 Gate Opening 2
~~~~~~~~~ Cork2 Wet Season Optimal Maximum --------- Cork2 Wet Season Optimal Minimum
~~~~~~~~~ Cork2 Wet Season Atlas Minimum Cork2 Discharge
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4.2.2.3 Corkl

The results for the Corkstructure simulated flow and stage hydrographs with simulated gate I€fegls
each design storm are presentedRigure4-14through Figure4-17. The CorHl structure simulated gate
levels open fully at the beginning of the simulatiamd remainfully openuntil the simulated headwater
levels each thewet season optimal control elevation, at which time gdbegin to close to maintain the
headwater within the Cork 1 wet season optimal rangleedecrease irsimulateddischarge through the
Cork 1 structuravithin the first 5 days of the simulatida correlated with theime at which thesimulated
gate levels aCOCO4tructure, which discharges towards the Cork 1 structure, cldge to the high
tailwater stages
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Figure4-14. 5-year Design Stor8imulated-low and Stage Hydrographs for Cork 1
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Figure4-17. 100-year Design Stori8imulated-low and Stage Hydrographs for Cork 1

4.2.2.4 Curryl

The results for the Curry 1 structusamulated flow and stage hydrographs with simulated gate Iefeels
each design storm are presentedrigure4-18throughFigure4-21. The Curry 1 structure simulated gate
levels open fully at the beginning of the simulation and remain fully open until the simulated headwater
levels reach the wet season optimal control elevation, at which §imeilatedgatelevels varnyo maintain

the headwater within theCurry 1wet season optimal rangélote thatthe dischargestirough Curry 1
seem to be constricted due to the high tailwater stages.
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Figure4-18. 5-year Design Stori8imulated-low and Stage Hydrographs for Curry 1
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Figure4-19. 10-year Design StorrSimulatedFlow and Stage Hydrographs for Curry 1
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Figure4-20. 25-year Design StorrS8imulatedFlow and Stage Hydrographs for Curry 1
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Figured-21. 100year Design Stori8imulated-low and Stage Hydrographs for Curry 1
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42.25 COCO4

The results for the COCO4 structgimulated flow and stage hydrographs with simulated gate Iefeels

each design storm are presentedrigure4-22 throughFigure4-25. The COCO4 structure simulated gate
levels open at the beginning of the simulation loldse whersimulated headwater leveldrop belowthe

wet season optimaminimumcontrol elevation The simulated gatlevelsclose agaiefore the peako

prevent reverse flow wherthe COCO4 simulated tailwater is higher than the COCO4 simulated
headwater Because the COCO4 structure is manually operated, the simulated levels are coded to only
change every 6 hoursherefore the simulated gate levetake approximatel®4 hourgo fully openfrom

closed levelvhen opening 1 ft everg hours in storm contibns and take48 hoursto fully openfrom

closed levelvhen openind).5ft every 6 hourutside ofstorm conditions.
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Figure4-22. 5-year Design Stori8imulated-low and Stage Hydrographs for COCO4
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Figure4-23. 10-year Design Storr8imulatedFlow and Stage Hydrographs for COCO4
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Figure4-25. 100-year Design Storr8imulatedFlow and Stage Hydrographs for COCO4

4.2.2.6 COCO3

The results for the COC@Bnulated flow and stage hydrographs with simulated gate lestelcture for

each design storm are presentedrigure4-26throughFigure4-29. The COCO3 structure simulated gate
levels open fully at the beginning of the simulation and remain fully open until the simulated headwater
levels reach the wet season optimal control elevation, at which time gates begin to close to maintain the
headwate within the COCO3 wet season optimal range.
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4.2.2.7 COCO2

The results for the COQGimulated flow and stage hydrographs with simulated gate lestelgture for
each design storm are presentedrigure4-30throughFigure4-33. The COCO2 structure simulated gate
levelslower multiple timesat the beginning of the simulati@because thesimulated headwater levels
drop below the wet season optimal minimum control elevatiainthe COCO2 structuré\ 1-ft gate
opening at this structure results in larger fluctuation inheadwater stage and flow thaopstream
structures COCO3 and COC@4de to darger differencan headwater and tailwater at this structuréhe
COCO2 structure is at a locatiahere the modeledcanal slope and water surface elevation slope
increases (see Cocohatchee Canal profilegure4-5).
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Figure4-30. 5-year Design Stori8imulated-low and Stage Hydrographs for COCO2
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Figure4-31. 10-year Design Storr8imulatedFlow and Stage Hydrographs for COCO2
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Figured-32. 25-year Design Storr8imulatedFlow and Stage Hydrographs for COCO2
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Figure4-33. 100-year Design Stori8imulated~low and Stage Hydrographs for COCO2

4.2.2.8 COCO1

The results for the COCO1 structgimulated flow and stage hydrographs with simulated gate Iefeels

each design storm are presentedrigure4-34throughFigure4-37. The COCO1 structure simulated gate
levels lower multiple times at the beginning of the simulations because the simulated headwater levels
drop below the wet season optimal minimum control elevation at the CO&@icture. A 1t gate

opening at this structure results in a larger fluctuation in headwater stage and flow than upstream
structures, COCO3 and COCO4, due to a larger difference in headwater and tailwater at this structure. The
COCOL tailwater is in the tidal portion of the Cocohatchee Canal.
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Figure4-37. 100-year Design Stori8imulated-low and Stage Hydrographs for COCO1
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4.2.2.9 Kehl Canal Weand Gates

The Kehl Canddixed Weir an@ated structure simulated flow and stage hydrograpdrsd gate levels for
each design storm are presentedRigure4-38 through Figure4-41. The Kehl Canal structure simulated
gate levels open fully at the beginning of the simulation and remain fully open until the simulated
headwater levels reach thexed weir elevation of 8.65 ft NAYBt which time simulated gate levdiegin

to close The Kehl Can&ate 3 does not start to open until Gate 1 and 2 are 1 ft less than fully open, as
intended in the model coded rules.
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Figure4-38. 5-year Design Stori8imulated-low and Stage Hydrographs for Kehl Canal AfeliGates
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Figure4-41. 100year Design Storr8imulatedFlow and Stage Hydrographs for Kehl Canal AfeliGates

4.2.2.10 CR95N

The CR951Mstructure simulated flow and stage hydrograpdrsd gate levels for each design storm are
presented inFigure4-42 through Figure4-45. TheCR951Mtructure simulated gate levels lower multiple
times at the beginning of the simulations because the simulated headwater levels drop below the wet
season optimal minimum control elevation at ti&R951Mtructure. The CR951N structure has additional
optimal levels for the tailwateduring thewet seasoras shown in the CR951N control rule§ &ble3-10.

While theheadwater optimal levels take precedence, if the headwater is within the optimal range and
the tailwater isbelow the optimal range, the gates will open to increase the tailwater stage.
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Figure4-43. 10-year Design Storr8imulatedFlow and Stage Hydrographs foR951N
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Figure4-44. 25-year Design Storr8imulated-low and Stage Hydrographs foR951N
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Figure4-45. 100-year Design Stori8imulated-low and Stage Hydrographs foR951N
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4.2.2.11 GG1

TheGG1lstructure simulated flow and stage hydrograpdrsd varyingweir levels for each design storm
are presented inFigure4-46 through Figure4-49. The GG1 structure is a weir overflow structure so
simulatedweir levels are shown iRigure4-46throughFigured4-49instead ofsimulatedgate openingThe
GGlstructure simulatedveir levek fluctuatemultiple times at the beginning of the simulations because
the simulated headwater levels drop below the wet season optimal minimum control elevation at the
GG1structure.During the peak of the storm the waiemairs fully open until the simulated headwater
levels reach the wet season optimal control elevation, at which time simulagédevels vary to maintain

the headwater within the5Glwet season optimal range.
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Figure4-46. 5-year Design Stori8imulated-low and Stage Hydrographs 86G1

Page53



(

O

P,

Corkscrew Watershed Initiative
Deliverable 5.22: FinalExisting Conditions Model Report

Gollective
g - G000
w B 2000
=
F
2 4 4000
o
it
22 3000
L]
T
o 0 2000
z
= 2 1000
& 4 -0
E 0 o G & 10 12 14 15 18 20 22 24 26 28 30
Simulation Days
GG-1HW — GE-1TW
GG-1Weir 1 Level = « = 5G-1Weir 2 Level
--------- GG-1 Weir 3 Level eassaaans (3G-1Wet Season Optimal CE Open
- 5G-1 Wet Season Optimal Minimum =s««=-=« G-1Wet Season Atlas Minimum
=G-1 Discharge
Figured-47. 10-year Design StorrS8imulatedFlow and Stage Hydrographs 861
8 - 6000
= 6 5000
=
=
S 4 4000
o
1
s 2 3000
o
5 0 2000
Z
T 2 1000
L4 L 0
% 0 4 B 8 10 12 14 16 18 20 22 24 26 28 30

Simulation Days

GG-1 HW GG-1TW

GG-1 Weir 1 Level =+ = GG-1Weir 2 Level
--------- GG-1 Weir 3 Level +eeereees 3(3-1 Wet Season Optimal CE Open
--------- GG-1 Wet Season Optimal Minimum +++eeee+ Giz-1 Wet Season Atlas Minimum

Gi5-1 Discharge

Figure4-48. 25-year Design StorrSimulatedFlow and Stage Hydrographs f8G1
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Figure4-49. 100-year Design Stori8imulated~low and Stage Hydrographs 81

4.2.2.12 Miller Canal Bridge at15

TheMiller Canal Bridge atA5simulated flow and stage hydrographs for each design storm are presented
in Figure4-50 through Figure4-53.

12 - 1100

= 10 - 900

E] |

£ |

T B8 b - 700

]

k]

=

S 8 - 500

=

=z

= - 300

g

in 2 - 100
0 L -100

0 2 4 G 8 10 12 14 16 18 20 22 24 26 28 30
Simulation Days

Miller at I75 HW Miller at IFT5 TW  ——Miller at I75 Discharge

Figure4-50. 5-year Design Stori8imulated-low and Stage Hydrographs foe Miller Canal Bridge at75.
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Figure4-51. 10-year Design Storr8imulatedrlow and Stage Hydrograpfar the Miller Canal Bridge af715.
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Figured-52. 25-year Design Storr8imulatedFlow and Stage Hydrographs the Miller Canal Bridge at75.

Pageb6



/\ Corkscrew Watershed Initiative

)
\/ Deliverable 5.22: FinalExisting Conditions Model Report
Galecive
12 - 1100
= 10 | - 900
w \-/
=
C
g 8 - 700
(]
B
1]
S 6 - 500
=
=
Z 4 - 300
n 2 - 100
0 - -100

Simulation Days

= Miller at I75 HW Miller at I75TW  ———Miller at [75 Discharge

Figure4-53. 100-year Design Stori8imulated-low and Stage Hydrographs tbe Miller Canal Bridge at75.

4.2.2.13 Bird Rookery North Bridge

TheBird Rookery North Bridgeémulated flow and stage hydrographs for each design storm are presented
in Figure4-54 through Figure4-57.
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Figure4-54. 5-year Design Stori8imulated-low and Stage Hydrographs foe Bird Rookery North Bridge.
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Figure4-55. 10-year Design StorrS8imulatedFlow and Stage Hydrograpfar the Bird Rookery North Bridge
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Figure4-56. 25-year Design StorrSimulatedFlow and Stage Hydrographs the Bird Rookery North Bridge
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Figure4-57. 100-year Design Stori8imulated-low and Stage Hydrographs tbe Bird Rookery North Bridge.

4.2.3 PeakStage and Discharge

The simulatedpeakflow and stage hydrographs resulting from the ECM design storm simulations are
presented below. The results for each design storm are presented by stru¢tuegpeak was calculated
from al hourresultsoutput interval excluding thdirst dayof the simulatiorto ensure the reported peak

is due to the storm peak and not initial instabilities that may occur

Table4-1. Design StornSimulatedPeak Stagend Reak Discharge Summary

o — Peak Stage (ft NAVD) Peak Discharge (cfs)
5-yr 10-yr | 25-yr ‘ 100-yr 5-yr 10-yr | 25-yr ‘ 100-yr
Cocohatchee Watershed
COoCco1 6.6 7.1 7.7 8.5 1184 1309 1387 1525
COCO2 9.2 9.5 9.7 10.5 686 792 851 988
COCO3 12.3 12.8 13.4 14.4 568 613 658 731
COCO4 12.7 13.1 13.6 14.2 100 119 174 251
AR2 (North) 10.1 10.6 11.2 11.7 274 264 245 239
Golden Gate Main
AR1 (South) | 10.0 10.3 10.7 11.2 898 932 980 1022
GG1 6.2 6.6 7.1 7.9 4532 4841 5004 5313
GG2 8.1 8.5 8.9 9.5 3290 3444 3770 3891
GG3 9.9 10.5 10.9 11.5 2182 2336 2419 2533
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Peak Stage (ft NAVD) Peak Discharge (cfs)

Structure
5-yr 10-yr 25-yr 100-yr 5-yr 10-yr 25-yr 100-yr
GG4 11.5 11.9 12.3 12.6 1328 1414 1312 1399
G((();"GDSV)V S| 119 | 125 12.9 13.6 1528 | 1795 | 2050 2426
GG6 14.9 15.6 16.2 16.8 228 273 370 523
GG7 14.2 14.5 14.8 15.3 13 248 331 440
I75W1 9.0 9.4 9.9 10.5 1805 1927 1875 1773
I75W2 10.7 11.1 11.6 12.2 843 902 968 1079
I75W3 11.4 11.8 12.2 12.6 281 294 314 364
CYP1 11.7 12.0 12.3 12.5 395 404 450 471
CUR1 12.4 12.7 13.1 13.7 262 301 369 490
CR951N 13.5 13.8 14.1 14.5 187 211 233 249
CR951S 10.2 10.7 11.1 11.4 808 842 823 782
CORK1 12.9 13.1 13.5 14.1 651 687 722 711
CORK2 13.9 14.3 14.7 15.3 414 491 561 661
CORK3 16.5 16.6 16.8 17.0 206 213 221 237

Faka Union Watershed
FU1l 4.3 4.6 5.0 5.6 2580 2766 3053 3317
FU3 9.7 10.2 10.6 11.1 1860 2006 2198 2379
FU4S 12.1 12.1 12.9 13.1 1636 1704 1778 1828
FU5 15.1 15.0 15.5 16.0 1217 1313 1395 1549
FU6 16.2 16.5 17.1 17.6 989 1222 1532 1777
FU7 18.3 19.0 19.4 20.1 469 609 853 1134
MILLER3 11.6 12.0 12.4 12.8 178 212 337 482
Henderson Creek
HC1 5.3 5.6 5.9 6.3 614 646 696 783
HC2 9.3 9.5 9.8 10.1 296 298 303 316
Estero Bay

Wﬁﬁh;r%agie 135 13.8 14.2 14.8 1253 1418 1667 2082

4.2.4 Peallood Depth

The peak flood deptls for the design storm simulationare presented in thissection. The peak flood
depthswere calculated based athe simulatedmaximumoverland depth Theresults are presented by
design stormacrosgshe study area in tables and figurdable4-2 throughTable4-5 identify thesimulated
area of inundation in urban and agricultural land use arfeashe peak flood depth$or the basinsi.e.,
the SFWMDAHED Watershed near the project aréagure4-58 through Figure4-61 provide a visual
depiction ofthe simulatedpeak flooddepthsin urban and agricultural land use arebiste that the figures
zoom into the project area but the total flooded areas were added for the entire basins.
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Figure4-58. FiveYear Design StorieakFloodDepths for Urban and Agricultural Land Uses

Table4-2. FiveYear Design Storm Urban and Agricultural Flooded Areas per Basin

5-yr Design Storm
Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Depth (ft) ESTERO BA| COCOHATCHEE FAKA UNION GOLDEN GATE MAI TRAFFORI
0.25-0.5 ft 22 3 39 24 51
0.5-1ft 37 4 39 10 47
1-15ft 19 2 28 4 24
1.5-2 ft 7 2 11 4 13
K HZHn 15 6 9 16 17
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Figure4-59. TenYear Design Storm Peak Flood Depths for Urban and Agricultural Land Uses

Table4-3. TenrYear Design Storm Urban and Agricultural Flooded Areas per Basin

10-yr Design Storm
Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Depth (ft) ESTERO BA| COCOHATCHEE FAKA UNION GOLDEN GATE MAI TRAFFORI
0.25-0.5 ft 25 6 49 53 67
0.5-1ft 38 4 43 16 53
1-15ft 23 3 31 4 29
1.5-2 ft 10 1 16 4 16
K HZHn 16 7 11 17 20
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Figure4-60. Twenty FiveYear Design Storm Peak Flood Depths for Urban and Agricultural Land Uses

Table4-4. Twenty Five¥ear Design Storm Urban and Agricultural Flooded Areas per Basin

25-yr Design Storm

Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Depth (ft) ESTERO BA| COCOHATCHEE FAKA UNION GOLDEN GATE MAI TRAFFORI
0.25-0.5 ft 35 13 82 146 97
0.5-1ft 36 4 48 27 62
1-15ft 30 3 32 9 35
1.5-2 ft 12 2 24 4 20
K HZHn 19 8 14 19 26
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Figure4-61. HundredYear Design Storm Peak Flood Depths for Urban and Agricultural Land Uses

Table4-5. HundredYear Design Storm Urban and Agricultural Flooded Areas per Basin

100-yr Design Storm

Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Depth (f) | ESTERO BA| COCOHATCHEE FAKA UNION GOLDEN GATE MAI| TRAFFORI
0.25-0.5 ft 46 23 93 198 121
0.5-1ft 33 6 60 57 75
1-1.51t 34 2 37 17 44
1.5-2 ft 19 3 28 8 28
KH=Hn 26 10 28 23 37

4.2.5 Flood Duration

The flood duration for the design storm simulations are presented in this section. The results are

presented by design storm across the study area in tables and figures.
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Tabled-6 through Table4-9 identify thearea of inundationin urban and agricultural land use ardzssed
on the flood duration Figure4-62 through Figure4-65 provide a visuatlepiction ofthe simulatedflood
durationin urban and agricultural land use areas.
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Figure4-62. FiveYear Design Storm Flood Duration (Dégs)rban and Agricultural Land Uses

Table4-6. FiveYear Design Storm Flood Duration Areas for Urban and Agricultural Land Uses

Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Duration (Days) ESTERO BA] COCOHATCHEE FAKA UNION GOLDEN GATE MAI| TRAFFORI
0-0.125 2 0 7 8 11
0.125-0.25 2 0 5 4 6
0.25-0.5 2 1 5 3 9
0.5-1 5 1 8 5 12
1-2 4 1 8 5 13
2-3 4 0 5 4 8
3-4 4 1 3 2 6
4-5 4 0 4 2 5
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10-20 18 2 18 2 17
Kk H=M 43 9 51 19 53
Lagend
B e aih 2 Fosa e P

Days
0-0.125
0.125-0.25

- -~ Bird Rookery Trail
. Project Area
3 Model Domain
AHED Watersheds
Non-Urban Land Use

Uplands and
Wetlands

=2
2-3
I Water 3-4
4-5
5 =1

oy ’ ‘T " .~
B LIRAFFORD /™ ~% g

P q
%‘ w
FAK’AHA‘E(;HEE

Koy,

Y

p EASTANAPLES[ s 'a

ﬂ\kee County, FL, State of Florida, Earthstar Geographics

¥ T

A0 |

|

Figure4-63. TenYear Design Storm Flood Duration (Days) for Urban and Agricultural Land Uses

Table4-7. TenYear Design Storm Flood Duration Areas for Urban and Agricultural Land Uses

Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Duration (Days) ESTERO BA] COCOHATCHEF FAKA UNION GOLDEN GATE MAI| TRAFFORI
0-0.125 6 2 13 26 20
0.125-0.25 2 1 8 7 9
0.25-0.5 2 1 8 7 10
0.5-1 5 1 10 6 15
1-2 6 2 10 8 16
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Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)
Duration (Days) ESTERO BA] COCOHATCHEEK FAKA UNION GOLDEN GATE MAI| TRAFFORI
2-3 4 0 6 5 9
3-4 3 0 5 4 7
4-5 4 0 3 2 7
5-10 15 1 15 6 18
10-20 19 2 18 3 19
Kk H=M 46 10 54 20 56

Figure4-64. Tweny FiveYear Design Storm Flood Duration (Days) for Urban and Agricultural Land Uses

Table4-8. Tweny FiveYear Design Storm Flood Duration Areas for Urban and Agricultural Land Uses

Area of Inundation > 0.25 ft in Urban and Agricultural Land Use Area (Acres)

Duration (Days) ESTERO BA] COCOHATCHEF FAKA UNION GOLDEN GATE MAI| TRAFFORI
0-0.125 15 8 41 104 50
0.125-0.25 3 1 10 15 12
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