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1.0. | O1 INR YWY MR RdzOG A 2 Y

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 flowsithout increasinglood risk in nearby flooghrone
areasandwithout adversely impacting the water supply and water management seddhe 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 C\Witojectobjectives 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 of the South
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.

Previous studies and monitoring documented reduced hydroperiods and increased water level recession
NI §S& Ay ! dzRdzo2y Qa / 2N] aONBg { ol YLI {yOhda NB o/ {{"-
a critically important ecosystem, within the past 60 ye&lem and Duever2019. This threeyear
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 CSEVWh&ROJEG develop and
evaluate restoration alternatives that address the purpose and needs dE8t&The Technical Working
Group (TWGjs the project planning team, and is comprised @FWMDstaff, representatives of local
governments in the regignand 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 thEWIProject areaCollectively, representatives of the City of Bonita Springs,
Collier County, CSS, Corkscrew Regional Ecosystem Watershed (CREW) Land &dtyatee Tounty,
SFWMDand Village of Estero make up the TWG. The TWG will provide guidanceSBwWHdProject
Manager responsible for administering the contract and acting as the liaison between the TWG, the CWI
Project Consultant {Jech), and th&FWMDOProject Development Team (PDT).

The CWI FPoject work plan was finalized on July 1, 2024, and includes a detademty of work on the
project that has been completed to date by teEWMDand TWG member organizatiofBeliverable
1.2.2 Final CWI Work Plahuly, 1, 2024
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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 Conditiondodel (completed

Task &; Develop Initial List dPotential Ecologic and Hydrologic Restoration Projects
(completed

Task 7¢ Future Baseline and Alternative Conditions Models Development/Evalu@ion
progress)

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

ThisDraft FutureConditionsModel Reporimeets the deliverable requirements of Task.2. This
document includes the following technical sections:

1 2.0¢ Overview andbjective of tha~utureConditions Mode(FCM)
1 3.0¢ FCM Model Development
9 4.0¢ Overview ofPerformance Measures atkCM Results

1 5.0¢ SummaryandDiscussion
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2.1 Overview of tha8CBViodel Refinedfor CWland the KistingConditionsModel

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 Cedkew East sulvatershed(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 hydrologicaland water use processes (i.e., rainfall, land usebased
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)

System Hydrogeologic Unit Lithographic Unit

Water Table Aquifer Undlfferentlated_Sedlments Holocene
Surficial Pleistocene
_ . i . . BonitaSprings Mari
Aquifer Ve Cemimag Lt FTamlza;ml 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 tpeeviousmodelversion the BCB Model Updatglazen and Sawyer
2025) in which the BCBlood Protection Level of ServiePLOSmModel was extendedupdated,and
calibrated forthe period of 2017 to 2020The main objective of th€WI RMmodificationsconducted
during the initial phases of the CWI projestisto improve the prediction of performance measures (PM)
for proposed project alternatives impacting Corkscrew and adjacent basins. Model output for
development of PM&cludes

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

Prediced impacts on water supply

The detailghat wereadded to the model considerdtie aboveoutputs as well as potentigrojecttypes

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 irDeliverable 5.1.3: Final Refined Model Repluty 11, 2025

Following Deliverable 5.1.3, an Existing Conditions Model (ECM) was devdlbpdelCM is based on the
CWI RM with the mai difference being that instead of the use of historical gate levels to operate the
control structures, the ECM structure operations are #éesed protocolsThe main objectives of the ECM
wereto identify areas of floodingnderdesign storm conditionsaand Corkscrew wetland hydrologgnd
water supplyvolumesunder longterm conditions The ECM modeadlso provides a means to help
evaluators understand the evaluation tool performance relative to their knowledge of current system
behaviors, thereby providing context to explore relative future system changes in beh@kimECM
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development and results are providedDeliverable 5.2.2: Final Existing Conditions Mddevember 14,
2025

2.2 Objectives othe FutureConditiongviodel

TheFuture Conditions Model (FCM) will serve as the baseline model for altermatahgation The FCM
isrepresentative of the 2040 future planning horizavhich includesand use, water uselimate change,
anddrainage infrastructurehangesrom currentconditionsup to the2040 timeframe

A summaryof the FCM changes from the ECM are listed below
1. Future land use map changeased on sourcgsom various municipalities, counties, and SFWMD
2. Drainage infrastructurassociated witlthe recently permitted residential developments

3. Recentor future changes in th@rimary surface wateicanal system and structuregmcluding the
incorporation of the full PicayunstrandRestoration ProjecfPSRP)

4. Lee County Kiker Preserve Project
Futurewater use changelsased on thd.ower West Coast Water Supply P(8FWMD, 2022).

Future climatechange(sea level risand rainfal)
300 a5 S@St 2LI¥Sy i

3.1 Future Land Use Changes

Land use changes in the model involve changes in parameterization of various hydraulic and hydrologic
model components. This section descsltee changespecificto the land use mapand other sections

below describechanges tomodel componentsthat are related toland usechangesThe land use map

input to the model is used specifically for definipgrameters that the model uses to calculatetential
evapotranspiration however, other model parameters (e.g, overland flow a | y y A M e aM

coefficientis the input in MIKE SHiadis equal tal/n, wheren is thebetterknowna | Y YAy 3 Qa NR dz3 K\
coefficien), detention storagejrrigation anddrainage parametejsare also associated to the land use

map.

The land use map that was incorporated into the B@&lel Update(Hazen and SawyeR02) is
{C2a5Qa [|IYyR [/ 2@SNRMFEWMD,2R8a), @h&h Fag the latieshsetavailable
during the modeBCB Model Updatdevelopment. TheCWI scope of work did not include updateghe
land use map fothe CWI RMhor the ECM Thusthe first step in creating a future conditions land use
map was to update the existing conditiolad usewith the latest available land use map, which is for
the period of 20212023(SFWMD2025).

Information for new permitapplications foresidential developmertin various phases of planning and
constructionwasobtained fromii KS { C2 a5Qa 9y @A NP y YERydatabasewdSran dzND S a
SFWMD stafDetails of theplanlayouts (i.e., residential areas, stormwater ponds, and wetlangsg

digitized and added to the future land use map.

Finally, future land use projectiofsr the planning horizofrom various sources were obtaingetviewed
and incorporatednto the future land use magt should be noted that the data in some of these sources
wascoarse and thushad to be carefully interpreted to maintain the level of detail in the existing land use
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map.Changes from these sourcesreincorporatedinto the future land use majf they had not already
beenincorporated inprior steps The source$or future land use ardisted below

1. Future 2040 land use created by SFWMD staff
2. Land use county comprehensive plans and local government data
a. Collier County 2022050 future land use data
b. Lee County 2045 future land use data
c. City of Bonita Springs 2040 future land use data
d. Village of Estero 2040 future land use data

The existing land usa the ECMandfuture land use in the FClte showrgrouped intogeneral land use
categories irFigure3-1. The changes in land use in the model from ECM to FCM are shdwguie3-2
with an inset of the Lake Trafford area wheneich of the new development has taken plaiee specific
sources used for thodand usechanges are shown irigure3-3. Table3-1 shows the total aredy land
use type in existing conditions model and the future conditions model.

Dkaloacoo S S 5 Okaloacooq
Slough Sf| | Slough'St

Forest > A %5 - Forest

5;[‘;‘/_* «’{'ﬁ?_“& 5

LY o
San'Carlos'Pa’k @ . v San'Carlos'Pa k4

p 3

| e | Project Area Existing Land Use Bare Ground Urban Low Density Everglades

D Model Domain Agriculture Upland and Wetland Urban Medium

Density
Golf Course Water
- - - Urban High Density

= Primary Canals

Figure3-1. ExistingConditions Model Land Use and Future Conditions Model Larghbse Groupedinto General
Land UseCategories
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Table3-1. Total Area by Land Use Typa the Existing andFuture Gonditionsthe Total Change in Area shown as

Future Minus Existing in Acres.

Corkscrew Watershed Initiative
Deliverable7.1.2: FinalFuture Conditions Model Report

>
*

g

Slough State
Forest

Dinner; Island
Ranch Wildlife
Management
ACE]

Ave Maria

‘N

Florida Panther
National Wildlife
Refuge

Legend
T I Project Area
[ Model Domain
——— Primary Canals
Future Land Use Source
. SFWMD 2021-2023

SFWMD Future 2040
I SFWMD ERP Permits
[ City of Bonita Springs

Collier County -
Immokalee

ELELEIGHEE
Strand Preserve
State Park

&

Land Use Existing (acres)| Future (acres)| Change (FutureExisting) (acres)
Agriculture 94,494 72,001 -22,492
Golf Course 14,026 14,072 46
Bare Ground 10,950 8,223 -2,727
Upland and Wetlands 427,618 408,611 -19,007
Water 31,274 35,398 4,124
Urban Low Density 48,433 65,785 17,352
Urban Medium Density 34,757 41,443 6,686
Urban High Density 33,289 49,308 16,018
Total 694,840 694,840 0

Paged



®
¥V 4
Collective

WATER RESOURCES

Corkscrew Watershed Initiative
Deliverable7.1.2: FinalFuture Conditions Model Report

3.2 StormwaterDrainagdor Permitted Residential Developments

The permitted developments that were added to F@k listed inTable3-2 and shown orFigure3-4.

Table3-2. RecenERP Applicatiorfsr Residential Developments Included in the FCM

Development District/o Meritus Corp

Project Name Permittee(s) Appll\llcz)atlon Permit No. Status Acres
FFD Corkscrew | G.L. Acquisitions CorporatipRFD Lan 2110057746 | 36-107777P | Approved| 5,20
Road Property Co, Inc
. TPL Land Sub LO®2 Land Sub, LITP
Verdana Village Com Land Sub, LLC 22012532828 36-103223P | Approved| 2,138
Kingston Cameratta Companies, LLC |23060738984| 36-109267P | Approved| 6,786
Immokalee Road 27th Pico Blvd Limited Partnership
. Brentwood Holdings Limited 21120732383| 11-106362P | Approved| 2,681
Rural Village )
Partnership
Cork\?icl:lgag\;\ésGrove Alico Land Development Compan | 25041452144 11-113576P | Pending | 4,663
Brightshore Hogan Farms, LLC Brightshore |\, 1 47173671 11.100367P | Approved| 737
Village Community Development District
BO”'tSF?[;a”de BG Mine LLC Bonita Grande 80, LI 23051038581| 36-109420P | Approved| 1,343
The Place Corkscrew Farms Community | ) 61 46485 | 3608561P | Approved| 1,356
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Figure3-4. RecentlyPermitted Residential Developments added to the FCM model.

For each of these developmentand use and drainage information was extracted frplans that are
submitted as part of th&RPapplication documentsDrainagestructures storageponds andhydraulic
connectionsto Corkscrew or other basins in theodel are represented as part of the surface water
network. Severalof the developments (particularf¥FD CorkscrevRoad Property, Verdana Village,
Kingston and Corkscrew Grove Villagatgoincludeconstructed wetland areahat the developed areas
discharge to beforetormwater is discharged to Corkscrew. Téetlandstorage drainage structuresand
hydraulic connectiongre also representeds part of the surface water networ&ormwater drainage
from impervious residential areas routed tothe storageponds and wetlande/here is controlled by the
basin outlet structuredefore discharging to CorkscrewBasin hydrology and routing is represented via a
number of parametersn the Ponded Drainage compoent in MIKE SHEtormwate pondsare also
mapped in MIKE SHihd are connected to thesurfacewater network MIKE HYDRGtorage cross
sections via flood codewhich allows for ET, infiltration arskepageA more detailed description of the
urbanbasin approach is described in Deliverable 5.1.3, Section 7.

dnce theavailableLiDARis for the 2018 timeframe andoes not includehe new developments, the
topography wasdjusted in thenewresidential areaso a higher elevation based off of an area weighted
average of thdinish floor elevationroad elevation, an@verage ground elevation in open spafesn
the permitdocumentsNote that elevation changesre applied at the 504t resolution in the modeand

to the areas that are classified as residential within the development,, tlaisingthe roads and the
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buildingsto the same elevation, which negledtse slopethat exsts between these featuresHowever,
stormwater drainage is conceptualtgpresented in the model via the Ponded Drainaggnponent,
which simplyroutes the impervious fraction runofaind the specified ratéo the receiving water bodif
storage is availablethus this conceptual approach simplifise hydraulics of the stormwater drainage
system neglecting thdiner topographic elementswithin the stormwaterdrainage systemRaising the
topography in these developmenitss an impact in the overland and groundwater flogtween thecells
classified as residential and tearroundingcells classified gsonds and wetlands

3.3 Changsinthe SFWMDPrimary Canal System

Recentchangesto the primary canal systeymand those that areplanned in thenear future were
incorporated into the FCMs described belowrigure3-5 show the primary systerand highlights the
areas vhere changes were made.

1 A-GG5 Sﬂtruc_tl'j're‘e v " » &
E . RedesigniandRelocation
5 »

2 ;
, T %% " Orange‘TreeCanal
- i

\C 1 Structure b %

ypress ‘ N ,

; ' ;

Redesign and Relocation

s ¥
175W2;: Structure |\ L
Redesignfand|Relocationg# i

B

HEVIG)
Strand
Restoration
Area

Legend

T I Project Area

[ Model Domain
~=Canal Improvements

® Structure Redesign and
Relocation

Picayune Strand
Restoration Area

Figure3-5. SFWMDPrimary System an@hanges Added to the FCM

3.3.1 I-75CanalGeometryand Structure€hanges

Thel-75 canalbeginsunconnectedust south of the Cochatchee Canals aligned mostly paralledastof
I-75, and drains ito the Golden Gate Main Canalhe canal has three primary structurdg5W1L
(southenmost), I75W2 and 175W3northernmost) Thel75WL wasremovedin early 2026 Thel75W2
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structure, along with the 175W2ump, are to beremovedin the near future The I75W2structure is
located~680 feetnorth of PineRidgeRoadandwill be replacedwith a newy designedtructure~740 feet
south of PineRidgeRoad

Theold structures were removed and the nd#6W2structure was added to theCMmodel according
to design plangrovided by SFWMD BCB stafid the design enginedFigure3-6). The new structure is
a threebarrel concrete box gated culveEach of he gdesis7.5' W x 9.5' HThenew I75W2structure
does not include a pump.

Primary Structures :

= Primary Canals
------ Bird Rookery Trail

===+ Washout Rd
r:_-" CWI Project Area

D Model Domain

x Structures Removed [§i
in FCM f

ECMI75W3|[8
S

SR Vb5 W2

(L] " )
= - - -896
’ EMBTZ5W2

~HARVEY.CANAL

I~

u
Q
A
z
>
2

‘G)"
CI')..
N,

» 5% G O L DENFGATEIMA™ ™

Figure3-6. Changes inT5 Canal Structures.

The structure operations were modified accordinginéormation obtained from BCB stadind from a
model provided by Lago Consultifga email communication)which was used to evaluate ther
project The operationsmplemented in the FCMre based on one of the scenasi@cenaria3) that was
simulatedby Lago Consultingnder a separate project with the District thahcluded an analysis of
proposedprojects within thel-75 canalOne of the gategs operated at lower control elevations than the
other two gates. Thusa set of rules wa coded for one of the gates and another &atthe other two
gates.The operation protocols as coded in the model are showhable3-3. The operations from the
Lagomodel were combined with thetorm protocols and gat®pening methods used for the other
structures in theCWImodel.
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Table3-3. New operation for the 1842 Future Structure

Gate | Priority Condition Operation
1 Tailwater stages> headwater stages Close
2 Headwater stages=6.24ft-NAVD! Close 1dot / 6 hours
3 Storm Condition%s Open 1 foot / 6 hours
1 4 Wet seasonheadwater stages 7.24ft-NAVD Open¥zfoot / 6 hours
5 Dry seasonheadwater stages 8.24ft-NAVD Open ¥ foot / 6 hours
6 Wet seasonheadwater stages=6.24ft-NAVD Close ¥ foot / 6 hours
7 Dry seasonheadwater stages= 7.24ft-NAVD Close ¥ foot / 6 hours
8 None of the conditions above are true Gate level is mchanged
1 Tailwater stages> headwater stages Close
2 Headwater stages=6.24ft-NAVD Close 1 foot / 6 hours
3 Storm Conditions Open 1 foot / 6 hours
2 3 4 Wet seasonheadwater stages 8.24 ft-NAVD Open ¥ foot / 6 hours
' 5 Dry seasonheadwater stages 9.24ft-NAVD Open Y2 foot / 6 hours
6 Wet seasonheadwater stages= 6.24ft-NAVD Close ¥ foot / 6 hours
7 Dry seasonheadwater stages= 7.24ft-NAVD Close ¥ foot / 6 hours
8 None of the conditions above are true Gate level is unchanged

IMinimum operational levefor storm conditions.
2 Storm conditionsare defined in Deliverable 52.

The 75 Canal geometry was also modifiedthe FCMThe new cross sections were extracted from a
model provided by Lago Consulting, which was used to evaluateABeioject. It should be noted that
these cross sections are not representativeoadposedgrading for thecanal but they are more accurate
surveydatathanthe cross sections in theriginal ECM. Cross sections indied as part of the ECMere
assumedasedon LIDAR datand were from theBCB updated and calibrated modelazen and Sawyer,
2025), while those provided by Lago Consultimgre reported by Lago Consulting to have beased on
survey data Figure3-7 shows thepreviously delreredECM versus thECM canal bottom elevation profile
and cross sectiorst the headwater and tailwater of the IV82. Note that sinceECMDeliverable 5.2.2a
few modificatiors were incorporatedto the ECMto account forsome modificationsin the FCM that
shouldalsoapply the ECMtime period such as this one. Secti@8 summarizes the changescently
incorporatedto the ECM This updated ECM modslll be redelivered with the FCM modiéiles.
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Figure3-7. Changein I-75 Canalross Secti@Based on New Survé&yormation

3.3.2 Cypress Can@leometryand CYPBtructure Changes

The Cypress Canalignmentis beingreconfigured and the CYP1 structure redesigned and relocated
part of the VanderbilBeach Road Extension Projé€igure3-8). Theexistingstructure, also known as
GOLDA, is a fixed weifcrest elevation of 8.2 iNAVDwith two sluice gates on each si&FWMD, 2020
Information for this newcross section and structure information has been provided by the BCB staff and
has been incorporated into the FCM. The new structare tiree-barrel concrete box gated culveithe

gates arer ®p Q2 vith thedil delvation afl.2 f-NAVD.

W I o -~ [ '
I B e

Figure3-8. Revised Cypress Canal Alignment and Structure Location

The structure operations were modified according to information obtained from BCB staff. The operation
protocols as coded in the model are showrTable3-4.

Table3-4. New operation for the CYP1 Future Structure

1 Headwater stages= 7.7ft-NAVD Closel foot / hour

2 Storm Condition% Open 1 foot / hour

3 Wet seasonheadwater stages 8.7 ft-NAVD Open ¥ foot / hour

4 Dry seasonheadwater stages 9.7ft-NAVD Open ¥z foot / hour

5 Wet seasonheadwater stages=7.7 ft-NAVD CloseYz foot / hour

6 Dry seasonheadwater stages= 8.7ft-NAVD Clos€z foot / hour

7 None of the conditions above are true Gate level is unchanged

IMinimum operational levefor storm conditions.
2 Storm conditions are defined in Deliverable 5.2.2.
3 Priorities3 to 6 are gtimal operationsfor normal conditions.
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3.3.3 GGS5 Structur€hanges

The GG5 structureill be relocatedrom current locationjust north ofRanddlBlvd.,to 4300 ft south at

20th Ave NEThe existingtructure, also known as GOLDWa fixed weir (crest elevation 82 ft-NAVD)

with two sluice gates on each sig8FWMD, 2020 Information for this new cross section and structure
information has been provided by the BCB staff and has been incorporated into the FCM. The new
structure is a liree-barrel concrete box gated culveifhe gates ar&0.0Q 2 9din @ith sill elevation at

2.2 ftNAVD.

The structure operations were modified according to infiation obtained from BCB staff. The operation
protocols as coded in the model are showrTable3-5.

Table3-5. New operation for th&G5Future Structure

Priority Condition Operation
1 Headwater stages <= 8.18MIAVD Close 1 foot 6 hours
2 Storm Condition%s Open 1 foot /6 hours
3 Wet seasonheadwater stages 9.68ft-NAVD Open ¥ foot 6 hours
4 Dry seasonheadwater stages 11.68ft-NAVD Open %2 foot 6 hours
5 Wet seasonheadwater stages= 8.18ft-NAVD CloseY2 foot /6 hours
6 Dry seasonheadwater stages=10.68ft-NAVD Clos€ foot /6 hours
7 None of the conditions above are true Gate level is unchanged

IMinimum operational levefor storm conditions.
2 Storm conditions are defined in Deliverable 5.2.2.
3 Priorities 3 to 6 are optimal operations for normal conditions.

3.3.4 OrangeTreeCanalGeometryChanges

The Orange Tree Cariah tributary of the Golden Gate Main Canlaicated just south oRanddlBlvd.

Surveyed wss sectiondor recent modifications were provided by the BCB staff and incorporated into
the model.

Orange Tree Canal Profile Orange Tree Canal Cross Sections
——ECM FCM ® ECMXS ® FCMXS ——ECM FCM
s 18
16

5
= 10 \/\/\«»\
?‘: § Y gl Y
ol <12 Rt
£ g =
5 £
£a : 510
] '
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£ 2 w
2
B 6
[=2]

1

4
[i] 2
0.0 05 10 15 2.0 700 200 900 1000 1100 1200 1300
Distance {miles) Horizontal coordinate along cross section (feet)

Figure3-9. Changes in Orage Tree Canal Cross Sections
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3.3.5 HcayuneSrand RestorationProject (PSRP)

As part of the ECM a portion of tiESRProject was added to reflect the changes that were in place by
the end of 2020. These changes include:

1. Removal of the_uckyLake Weir
Addition of the newMerritt pump, $488,
Removalof the Merritt Canaldownstream of theS488 pump.

The addition of the tieback leveeast and west of the pump, and

a r D

Connection of the pump discharge to the downstream wetland system.

The fully implemented Picayune Strand Restoration Project (USACE,v2824dded to the FCMIn
addition to the changes abovehis includes:

1. Addition of the newFakaUniorCanaknd Miller Cangbumps, S487and S486, respectively.
Removalof FakaUniorand Miller canalslownstream of the5487and S486 pumps respectively.
Additionof the tieback levegeast and west of the pungp

Connection of the pumgto the downstream wetland system.

a > D

Removal of theexisting structuresFU3, FU2, Miller-1 and Miller2.
6. Addition of theSouthwestern Protection Feature (SWPF) Lerebconnectingstructures
ThePSRP features are showrFigure3-10.
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Figure3-10. PSRP Features

Information for the PSRP features was obtaifren the FDEP perm{(EDEP, 203&nd USACBperating

Manual document (USACE, 202%he three pump stations consist othe following pump capacities
(excluding the backup pumps)

1. S488 (Merritt Canal)Total capacity of 810 cfs; 75 cfselectrig 3-220cfsdiesel.
2. S487 (FakdJnion Canal)Total capacity o2,650cfs,3-100cfselectric,5-470cfs diesel.
3. $486 (Miller Canal)Total capacity 01,250cfs,1-75 cfselectric,5-235cfs diesel.

Operation of the structures the modelare based on communications with the BCB si#ik operation

of the pumps ardased on seasonal target stag€$gure3-11). The rule based operations adescribed
in Table3-6.
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Figure3-11. Seasonalarget Stages for the PSRP pumps
Table3-6. Operation of the PSRP Punig86, $487, $488)
Priority Condition Operation

1 Headwater stages: =lowestoperating level Turn off pumone at a time
2 Storm conditionsand HW >storm operating levett-NAVD Turn onpumps one at @gime*
3 Headwater stages > optimal maximyFigure3-11) Turn on pumps one at a time
4 Headwater stages < optimal minimufrigure3-11) Turn off pumps one at a time
5 None of the conditionsbove are true Discharge isnchanged

1 All pumpsoperations are changedt hour frequencies

2 Lowestoperding levelwas assumed to be 4.9-RAVD fopumpsS486 and S$487 and 52 ft-NAVD for pump S
488, based on communications with BGRff.

3 Storm conditionsare triggered by rainfall above theys stormdepth (7.5 inches)Operationsapply a prestorm
drawdown 72 hours ahead ofainfall accumulation exceeding this depths defined in Deliverable 5.2.2Per
communications with BCBtaff, it was assumed that during thiondition the headwater control stage 5.4 ft-
NAVD for pumps $186 and $187 and 5.7 fNAVD for pump -888, which is6 inches above the lowest operating
level.

4 Garting with the electric pumps and then diesel pumptil the total pump station capacity is reached.

The tieback levees with theorrespondingnorthern and western swales (or channedddng the levees

were added as branches in the 1D (MIKE HYDRO) model. The height of the levee is included in the southern
or eastern bank of the cross section and thus, it acts like a flow barrier since no overland flow lower than
the levee height can flow from the sthwern or eastern side of the cross section. These levees are designed

to prevent flood damage areas north of-F'5 and other adjacent private propertieBhedischargefrom

the pumps areconnected to the southern wetlands via flood codesich are model features that allow
flooding from the 1D component to the MIKE SHE overland flow compdfteoad codesare describedn
Deliverables.13, Section4.3 Flow Way Exchange with MIKE SHE

The Southwest Protection Feature (SWPF) levee and canal were adde@nches in the 1MIKE
HYDRO) model, with the levee included in the eastern bank of the cross sétii®@also acts to prevent
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flood damage to the residential and agricultural areas to west. Two culverts connecting the SWPF
canal to the Picayune wetlands to the south dhving under the Tamiami Trai the southwere also
added to the model.

3.4 Lee County Kiker Preserve Project

The Lee CountyLarry Kiker Preserve Projec(Kiker Preservejs approximately 4,000 acresf natural
habitat land acquisition by Lee Coungs part ofthe Conservation 20/20program It is locatedsouth of
Corkscrew Road, west of the CREW Wildlife Management Area and part of the CWI proj¢Eiganea
3-12). This project consists abnstructingabermand control structurebetweenthe Kiker Preservand
the urban areas to the westnd south.The main purpose of this project ie hold excess stormwatén
the Kiker Preserventil the developed areas downstream have receded after the storm evidnis serves
the dual purpose of flood protection and reduction of over drainage of the wetland afé&gproject is
divided into three phasesonsisting othree bermextensions

1. The berm tartsjust east of 75 andsouth of theStoreybrook subdivision(south of Corkscrew
Rd), then goessouth parallel tod75 and then easjust south of the HidderCypress Preserve, up
to the Bonita GrandeéMine.

2. The berm wraps arounthe north and east sides of thBonita Grande Mingwhich is to be
converted into a residential development

3. The bermcontinues from the south of the Bonita Grand Mine wrapping around the urban
developments to the westind then parallel to the Kehl Canal.

The first two phasetave been incorporated in the baseline FCRFhase 3s not incorporated in the
baselineFCM due to the need for land acquisition of properties located to the north of the proposed
berm.However, itwill be incorporatednto at leastone of the project alternatives
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Figure3-12. Lee County Kiker Preserve Projeztures

Since the berms for phases 1 and 2 mstlyalong existing high feature areas (existing roads and berms),

and these features weralready conceptually represented in the ECM via the Separated Overland Flow
component no further addition of éerm had to be added to the FCNhus, the incorporation of the

project in the FCM consists of adding ttentrol structureghat serve to block thereviously uncontrolled
discharges via15 to the west The structure nformation for the Kiker Preserve project was obtained

from the ICPR model that was developed as part of the alternative evalu&iimhegtHorn and $ighofen

& Associates2029. The structures included in the modate described below. The operable gates are
assumed to be underflow gates becauseytheNBE 2 LISN} 6§ SR gAGK aié2L) Of ALk

1. Kiker Structure ASingle underflow gate, width = 2.5 il elevation = 14.5 fNAVD, maximum
gate levek 16.4 ft.

2. Kiker Structure B
a. Fixed weirwidth = 40ft, crest elevation = 16.6#lAVD

b. Three underflow gates, width =2.0 ft, sill elevation = 13.5 fNAVD, maximungate level
= 16.5 ft-NAVD.

c. Three underflow gates, width =@ft, sill elevation = 13.5 fNAVD, maximum gate level
= 14.5 ftNAVD.
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3. Kiker Structure DSingle underflow gate, width &0ft, sill elevation = 1.0 ft-NAVD, maximum
gate level = 2.0ft.

4. Kiker Structure E
a. Fixed weir, width = 40 ft, crest elevation = 16 -8IA&VD

b. Twounderflow gates, width =6.0 ft, sill elevation =10 ft-NAVD, maximum gate level =
12.0ft-NAVD.

5. Kiker Structure F
a. Fixed weir, width = 40 ft, crest elevation = 16 -8IA&VD

b. Oneunderflow gate, width 6.0 ft, sill elevation = 1.0 ft-NAVD, maximum gate level =
12.0 ft-NAVD.

The gate operations areghown inTable3-7 and Table3-8. The gerations arebased on the description
provided inKimleyHorn and Singhofen & Associates (204 storm conditions and to maintain stages
east of the structure @und 14.5 ftNAVD.

Table3-7. Operation of the Kiker Preser@atesA,B,D, E, F

Priority Condition Operation
1 TW > HW Close
2 First 92hours of a storm event Close
3 Between 92 and 128 hours of a storm event Open halfway
4 Between 128 and 152 hours of a storm event FullyOpen
5 HW > 14.6 #NAVD Open
6 HW < 14.4 #NAVD Close
7 None of the conditions above are true Gate levés are unchanged

Table3-8. Operation of the Kiker PreserRecoveryGates B, E

Priority Condition Operation
1 TW > HW Close
2 Frst312hours of a storm event Close
3 HW > 14.6 #NAVD Open
4 HW < 14.4 fiNAVD Close
5 None of the conditions above are true Gate levels are unchanged

3.5 Future Water Use Changes

Future water use changes are represented in the irrigation and groundwater pumping modbkes.
irrigation module appliesvater to urban or agriculturenodel cellswhere thesoil moisture contentfalls
below thefield capacity The irrigation command aredfCAs)js amodelinput map that tells the model
which cell is irrigate@dnd the types of irrigation sourcefor each unique cell identifie’A description of
the irrigation module setup and assumptions can be found irB6& mod| development and calibration
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report (Hazenand Sawyer2025. Since the ICA sources are defiradtording to thdype of landuse the
map was changed teflectthe changes ifiuture land use.

TheFCM groundwatepumping modulevas modified according to the following methods

1.

Pumping wells thatorrespond toagriculturalland useghat were converted to urban or natural
cellswere removed from the moddFigure3-13).

Sinceno information onfuture wells was available, theumping wells associated withublic
water supply PWS uses remained as they were in the ECM but the volumes were increased
according to water use projections in thewer West Coast Water Supply Piater Supply Plan
(SFWMD, 2022Projections wereconverted to a volume fraction b€ounty (Table3-9) and
applied as a multiplier to theCM volumes.

Pumping wells associated wittomestic selsupply DS$uses remained as they were in the ECM
but the volumes were increased according to the population increasé®e Lower West Coast
Water Supply PlagSFWMD, 2022Fopulation increasewrere converted to a volume fraction by
County Table3-9) and applied as a multiplier to the ECM volumes.

Table3-9. Pumping Volume Fractions Applied based on pyf@ctions

County DSS PWS
Lee 1.3 14
Collier 1.3 1.2
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3.6 FutureClimate Change

I 22NRAYFGA2Y gAGK (GKS { C2 aSdcdatermithdirfoknfayomnecessane dzL) & |
to develop aclimate scenario in accordaneéth the SFWMD planning projects

3.6.1 Sea Level Ri$8LR)

TheNOAA2025SLR calculatdhttps://coast.noaa.gov/sealevelcalculatdwaluesfor the Naples Station
for various years and climate scenaras shown irTable3-10. The recommendation from the Resiliency
group was to use théntermediatescenario for the planning horizon of 204thevalues shown iTable
3-10are relative t01992, trerefore, tocalculate an offset relative to 2020, tisealevel rise ir2020 must
be removed from the sea level rise in 2048Bus the offset applied to the Naples Station values W2

¢ 0.46 = 0.46 feet.

Table3-10. NOAA 202%rojected Mean Sea Level Rise

Climate Change Mean Sea Level Rigeelative tothe Year 1992 @et)
Scenario 2020 2030 2040 2050 2060 2070 2080
Low 0.43 0.59 0.79 0.95 1.08 1.21 1.35
Intermediate Low | 0.46 0.66 0.85 1.08 1.31 1.54 1.74
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Climate Change Mean Sea Level Rigeelative tothe Year 1992 @et)
Scenario 2020 2030 2040 2050 2060 2070 2080
Intermediate 0.46 | 066 | 0.92 1.21 154 | 1.94 | 2.43
Intermediate High| 0.46 | 0.69 1.02 1.41 1.97 | 2.69 | 3.48
High 0.46 | 0.72 1.12 1.64 2.4 335 | 453
3.6.2 Rainfall

Futurerainfallchange factofor the design storm simulationsere obtained from the Resilience Metrics

Hub Euture Extreme Rainfall Change Factors for Flood Resiliency Planning in South Florida Web
Application | Resilience Metrics HUIA rainfall factorwasselected for each storm frequentased on

the Resilience Metrics HullVeb Applicationvalues generated for th@&-day storm duration, for the
Southwest Coast Rainfall Areend the 2020 to 2059lanning horizonThe50 percentilevalues were
selectedbasel on the recommedation of the Resiliencgroup, which isonsistet 6 A 1§ K G KS { C2 a5
FPLOS project$his rainfall change factor was applied to the rainfall dgfitbm the ECMlescribed in
Deliverable 5.2.2Table3-11 shows thechange factas for each design stormndthe total rainfall depth

after the factor was appliedaveraged over the model domaimMNote that the depths are spatially
distributed in the modelaccording to NOAAtlas 14 gridded dataset&igure3-14 through Figure3-17
showthe temporal distribution ofthe rainfall depth relative to the simulation periofor the each of the

design storms.

Table3-11. FutureRainfall Factor&pplied to Design Storm Events

Design Storm Even|{  Rainfall Factor Total Depth(in)
5-yr 1.08 7.95
10-yr 1.10 9.70
25yr 1.14 12.48
100-yr 1.19 17.41

5 Year Design Storm Hourly Precipitation (in)

0.5 0 inches of rain from 9/1@ 10/8A

Hourly Precipitation Depth (in)

Figure3-14. FiveYear Design StorRainfdl Averaged Over th®odel Domain
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Meetingsé A i K { C2 a5Qa wSaAf A SwrdasoHely tdeterthiReSf arkappfopriatdl P dzLJa
method was feasible to adjudbr the LongTerm Simulationl(T$ rainfalland ET After considering the

options availablethe team agred that for the FCM baseline and alternatiyélse sametemporal and

spatial distribution ofainfall and ET as the ECM will be ugadthe LTSHowever, a sensitivity run will

be added to the final selected alternative using rainfall and ET data that results in drier conditions than
the ECM period.

To develop these datasets two options were suggested:

1. Select a known historical drought period: 19¥975 for both rainfall and ET, based on the
historical period climate analysis performed by SFWMD.

2. Use the datasets that the Resiliency and Modeling groups are developing based on the recent
climate models.

The final approach for the sensitivity analysis will be further discussed and determined in subsequent
meetings.

3.7 Changes imitial and Boundary Conditions from ECM

Initial and Boundary Condition®r the ECMare described irDeliverable 5.2. The SLR offset was
incorporated in thetidal boundary conditiondn both MIKE SHE (groundwater component) and MIKE
HYDRO (surface water componeitpn tidal boundarie$or the design stormare set as uniform values
which are the same as the initial valy@ghich are based on the average wet season water tabtefor

the LTS the bouraties are based on observed data for thistbrical time period being used

Initial conditions in the LTS were ndtanged from the ECNhitial conditions for thed=CMdesign storms
use a hotstart file from thé&CMlong term simulationfollowing a similar approach as the ECMe day
of the hotstart is the same am the ECM, representing conditions right befddairricane Irma in
September of 2017.

3.8 Refinements t&cCMafter Deliverable 5.2.2

Recent site visits tahe proposed projectreasprovided insightegardinghydraulicfeatures thatshould
be addedor adjustedto improve the representation of the area in the modElrthermore new data
regarding existing featuresere obtainedduring the FCM developmenthus,adjustments to theFCM
that are representative of the existing conditions time peritiere also incorporated to the ECM\
summary of the recent changes to the ECM after the DeliveiaBl

1. Washout Road, The site visit illustrate@ lot of ponding and water meementalong the road
swales, particularly along the western swale. Thus, the western swale was added to the model
The easterrswale was excluded since due to ttleseproximity in relation to the cell siZeoth
swales cannot bénkedto MIKE SHH heseparated overland arealong the roadvas removed
and insteadthe height of the roadvasincorporated into theaddedswalecross sectionsThus,
overland flow can cross from east to westher through the culvert crossings by overtopping
the road levee.

2. Fish Farm RoagiThe sitevisit illustrated how water can move across thdverts undethe Farm
Fish road which connectsto Rookery Laneyoing towards the AudubonCorkscrewSwamp
Sanctuary The previous version of the model was missing some osthehernculvertsalong
the road. Thus, the missing connections weawed, including addion and extension oflow
waysto connect the clverts.
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3. Bird Rookeryx The berm/road between the nortleast ofthe Bird Rookery Tra#nd therural
residential areasvest of Immokalee road showdawer elevationin the LiDARIong the western
side.The entire area is blocked by a separated overland area., @hextension of the flow way
south of the bernto link northsideof the bermwith aweir with the corrected LIDAR elevations
to allow flow southeast of Bid Rookery.

4. Saddlebrook Lake Informationregardingthe Saddlérook Lakeapproximatedepths and outlet
structure andcontrol elevationwas receivedafter Deliverable 5.2.2Revision of cross sections
and the MIKE SHE topography was condutterepresent the depth of the lakbasedon this
information. Theoutlet structure andthe connection to Corkcrew Canal was added.

5. |-75 Canat Thel-75 Canatrosssectionswere replacedo incorporate data fronsurvey (efer to
Section3.3.1).

6. Picayune Operations Operation of Merrit pump (886) to be compatible with the changes in
FCM and minimum operation levebrrected by BCB staff.

40t SNF2NXIF yOS Cads I i 8aNBERAG & YR
4.1 Overview of Performance Measures for Alternative Evaluation

ThedocumentCorkscrew Watershed Initiatigeliverable 3.2: Final Project Performance Measures and
Metrics Technical Memorandumrovides a summary of theneasures that will be used to evaluate
alternatives.Some measugrelated tohabitat restoration and project implementationill not be based

on model output.Themeasurediscussed in this section are those that are based on the model output,
which arethose related to hydrologic restoration afetlands, flood protection, and water supply.

For the flood protection metricshree out of the sijperformance measurethat are used in th&FWMD &
FPLO$grogramwere applied These areFPLO®M1¢ maximum canal stage profiles, P\ peakflood
depths,and PM 6 ¢ flood duration The otherFPLOS PMs are not used because they have to do with
assessingtructure capacitieand system drainagehich are notrelevant to the alternative evaluation

for CWINeverthelessflow hydrographs and headwater and tailwater stages were also plotted to provide
aqualitativebaseline of existing conditiorad the primary structuresTlo calculatePM 1, PM 5 and PM 6

the modeloutput from the four design stornsimulatiorsis used

For the wetland hydrologic restorationand wate supply metrics 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 thry seasorgroundwater
levels

Sheet flowg changes in overland flow across rigmade barriers
Average wet season water deptfiom July 1 to September 30.

4. Thetenth percentiledry season water levelérom March 1 to June 3Dote this metric replaces
the minimum dry season water level originally described in Deliverable 3.2.

5. Hydroperiods; number ofmonthsthe water level isabove ground fothe water year from June
1 to May 31.
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6. Water supply¢ changes in thegroundwater levelsand fluxesin the vicinity of public supply
wellfields.

Sectiond4.2 summarize the flood protection results and measureSectiond4.3 summarizes the wetland
hydrologic restoration measures and LTS results, and Setdahowsthe 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 inAppendixC. FCMLong Term Simulation Stage and Fldydrographsand Gate Leveldhis
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 FakdJnion 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

4.2.1.1 Maximum Canal Staderofiles

The maximum canal stage profiles can be used to assess vpeatle stages excedtle canal banks. Four
canal reaches within the project areaere assessed under this performance metftégure 4-1).
Maximum simulated canal stages wegstted with the canal bottom elevation and cankgft and right
top of bankextracted from the model canal cross sectiohkdeled 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 famiisidential land use areashe Cocohatchee carfdws through
highly urbanized areas including residential and commaétand usesThe Kehl Canalipstream of the
Kehl Canal Weir is neurban land use (mostly wetlandblut downstream of the Kehl Canalel there
are some residential land uses adjacent to the canal system.

Page29



/\ Corkscrew Watershed Initiative

)
\/ Deliverable7.1.2: FinalFuture Conditions Model Report
Galecive
Canal Profile Locations Primary Structures Logs bt = ¥ -,.‘-.: ...... =2 2

Corkscrew Canal from Cork 2 to Cypress Canal Primary Canals

- ;'/ Corkscrew Canal South of Cork3 7~ Bird Rookery Trail

<= =+ Washout Rd
Kehl Canal ="

l— — 3 CWI Project Area
Cocohatchee Canal D Model Domain

N 3 CrewAWildlife

* o) )

9 o ' Management
Areal sl

XL E) ’ ';

Sprinas i '

5]

.......

Y Sy

L »
£/ .CRIS51¥N§ Cypress#l
e b s .

Figure4-1. Locations of Maximum Canal Stage Profiles.

The section othe Corkscrew &hal between Cork 2 anthe Cypress Canatructures Figure4-2) flows
through rural residential and mixed namban land uses. Simulated maximum water surface elevations
from allfuture storm events (10§r, 25yr, 10yr, and 5yr design events) exceed portions of the banks in
this section of canal. Simulated flows from the Bird Rookery area upstream of Cork 2 and additional
simulated flows from the Canal Junction betweeri'4hd 39" along with the simulated healbsses at
Cork 1 and multiple culverts within the reach contribute to the high simulated maximum water surface
profiles in the canalWhen compared with the existing conditions simulated results for the-yi&xy
design eent (AppendixA: Design Stornstage Canal ProfileBCM vsECM), the maximum canal stages
simulated in future conditions are slightly higher than existing conditior&ff higheron averagealong

the profilefor the 100year design eventput even a small chae in stagesanincrease the overtopping
lengthby hundred=f feet.
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Figured-2. FCMSimulatedMaximum Water Surface Elevation for the SectioGafkscrewCanal Between Cork 2 atite Cypress Canal.
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The section othe Corkscrew &hal south of Cork 3-{gured-3) flows through rural residential, single family residential, and mixedurban land
uses. Simulated maximum water surface elevations frorfualle conditionsstorm events (10§r, 25yr, 10yr, and 5yr design events) exceed
portions of the banks in the upstream area of this canal section. Simulateddeathrough the 4% Ave culvert contributes to higher simulated
maximum stages in this area. Land use to the west of the canal (right bank) upstreafnfofeddulvert is wetland, while land use to the east of
the canal (left bank) is rural residenti@ihe rural residential area to the east has additional natural area converted to ruidéméal in the future
conditions modelDownstream of the 4% Ave culvert, all design storm events simulated maximum stéggsexceed the right bank and some
portions of the left bank in an area of rural residential land W&en compared with the existing conditions simulated results for the i€
design eventAppendixA: Design Storns$tage Canal ProfileBCM vsECM), the maximum canal stages simulated in future conditions are slightly
higher than existing conditions (approximateld &.higheron average along the profifer the 10Gyear design event).
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Figure4-3. FCMSimulatedVlaximum Water Surface Elevation for the SectiothefCorkscrewCanal South of Cork 3.

The Kehl CanaFigure4-4) flows through mostly wetland and other namban land uses. Downstream of the Kehl Canal Weir and Gate, there is
some residential land use adjacent to the canal system. Simulated maximum water surface elevations fisameatbnditionsstorm events
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(100yr, 25yr, 10yr, and 5yr design events) exceed the banks in multiple locations along the Kehl canal. The Kehl canal collects flows from a large
area within the Corkscrewetlands area, which contributes to high simulated stages in the canal during simulated design storm events. Simulated
headloss through the culverts and Kehl Canal Weir and Gate also contribute to higher simulated stages in the upstream ploetioana.

When compared with the existing conditions simulated results for theyHa0 design eventippendixA: Design Storrstage Canal ProfildsCM

vs ECM), the maximum canal stages simulated in future conditions are slightly higher than existing conditions (approxisdtdiigBer on

average along the profillor the 10Gyear design event).
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Figure4-4. FCMSimulatedVlaximum Water Surface Elevation for the Kehl Canal.
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The Cocohatchee can@igure4-5.) flows through highly urbanized areas including residential and commercial land uses. Simulated maximum
water surface elevations from dliture conditionsstorm events (10§r, 25yr, 10yr, and 5yr design events) exceed portions of the right bank
between mile 6 and 8, upstream of COCO3, which is a wetland area that discharges to the Cocohatchee Canal. Other sirimiabe dvatar
surface elevations fromhe 25yr and 106yr design events that exceed the right bank near the COCO4 structure are in rural residential and single
family residential areas. Downstream of COCO1, simulated maximum water surface elevationsftrurealbnditionsstorm events (10§r, 25

yr, 10yr, and 5yr design events) exceed the banks in the mangrove swamp land use\&itezrs compared with the existing conditions simulated
results for the 106/ear design even®yppendixA: Design Stornstage Canal ProfiledBCM veECM), the maximum canal stages simulated in future
conditions are higher than existing conditions (approximately 0.3, 0.5, 0.8, and 0.6 ft higher at COCO4, COCO03, CO@Q¥, haddu@ter
respectively for the 10Qear design event).
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Figure4-5. SimulatedMaximum Water Surface Elevation for the Cocohatchee Canal.
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4.2.2 Flow and Stage Hydrographs

The simulatedlow and stage hydrographssulting from theFCMdesign 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, CAlKehl Canal
Weir and GateCR951NGG1, Miller Canal Bridge a7$, and Bird Rookery North Bridg&ppendixB:
Design Stornsimulation Stage and FlddydrographsECM vs FCEhows a comparison between the FCM
and ECM for the plots below.

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 sinmation for all simulated design stornisecause the Cork 3
simulatedheadwater initial condition starts abowbe Cork 3 wet season optimal control elevatiand
does not recede below that level before the simulation ends
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Figure4-6. 5-yearDesign StornsSimulatedFlow and Stage Hydrographs for Cork 3
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4222 Cork2

The results for the Cork 2 structusamulated flow and stage hydrographs with simulated gate |efegls
each design storm are presentedrigure4-10through Figure4-13. The Cork 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 range
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Figure4-10. 5-year Design Stori8imulated~low and Stage Hydrographs for Cark
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Figured-11. 10-year Design Storr8imulatedFlow and Stage Hydrographs for Cork 2
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Figured-12. 25-year Design Storr8imulatedFlow and Stage Hydrographs for Cork 2
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Figure4-13. 100-year Design Storr8imulatedFlow and Stage Hydrographs for Cork 2

4.2.2.3 Corkl

The results for the Corkstructure simulated flow and stage hydrographs with simulated gate |efegls
each design storm are presentedhigure4-14through Figure4-17. The CorHl structure simulated gate
levels open fully at the beginning of the simulatimd remainfully openuntil the simulated headwater
levels each thewet season optimal control elevation, at which time gdbegjin to close to maintain the
headwater within the Cork 1 wet season optimal rangjbe suddendecrease irsimulateddischarge
through the Cork 1 structureithin the first 5 days of the simulatidas correlated with thdime at which

the simulated gate levels aCOCOd4structure, which discharges towards the Cork 1 structure, close
because the COCO4 simulated tailwater is highanthe COCO4 simulated headwdtethe wet season
The 100year event shows a lower discharge peak than theg@ar event due to a higher tailwater leyel
but the flow volume is larger, taking longer to recede.
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Figure4-14. 5-year Design Stor8imulatedFlow and Stage Hydrographs for Cork 1
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Figure4-15. 10-year Design Storr8imulatedFlow and Stage Hydrographs for Cork 1
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Figure4-16. 25-year Design Storr8imulatedrlow and Stage Hydrographs for Cork 1
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Figure4-17. 100year Design Stori8imulated-low and Stage Hydrographs for Cork 1

4.2.2.4 Curryl

The results for the Curry 1 structusemulated flow and stage hydrographs with simulated gate |efeels
each design storm are presentedrigure4-18throughFigure4-21. The Curry 1 structure simulated gate
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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 vanto maintain

the headwater within theCurry 1wet season optimal range.

18 600
£ 14
5 500
_g -
W
OD_ 400 E
3] o
g 300 2
o 2
= [E]
‘:e 200 g
=
Z 100
£
g ! :
n 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Simulation Days
Curryl HW Curry 1TW
Curry 1 Gate 1 Opening = « = Curry1Gate 2 Opening
--------- Curry 1 Gate 3 Opening sesessess Curry 1Wet Season Optimal Maximum
Curry 1 Wet Season Optimal Minimum «ssessss- Curry 1 Wet Season Atlas Minimum
Curry 1 Discharge
Figure4-18. 5-year Design Stori8imulated-low and Stage Hydrographs for Curry 1
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Figure4-19. 10-year Design Storr8imulatedFlow and Stage Hydrographs for Curry 1
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Figure4-20. 25-year Design Storr8imulated-low and Stage Hydrographs for Curry 1
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Figured-21. 100-year Design Stori8imulated-low and Stage Hydrographs for Curry 1

30

30

100

0

600

500

400

300

200

100

Discharge (cfs)

Discharge (cfs)

Paged46



\/\\ Corkscrew Watershed Initiative
N\ Deliverable7.1.2: FinalFuture Conditions Model Report

Collective

WATER RESOURCES

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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Figured-24. 25-year Design StorrSimulatedFlow and Stage Hydrographs for COCO4
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Figure4-25. 100-year Design Stori8imulated-low and Stage Hydrographs for COCO4

42.2.6 COCO3

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

each design storm are presentedrigure4-26through Figure4-29. The COCOS3 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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Figure4-26. 5-year Design Stori8imulated-low and Stage Hydrographs for COCO3
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Figured-27. 10-year Design Storr8imulatedFlow and Stage Hydrographs for COCO3
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Figure4-28. 25-year Design StorrS8imulatedFlow and Stage Hydrographs for COCO3

Figure4-29. 100year Design Stori8imulated-low and Stage Hydrographs for COCO3
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