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1.1 Project Purpose

The objective of th&€orkscrew Watershed Initiativ€{V) Project is to develop a comprehensive
strategy to achieve ecological restoration of the Corkscrew Watershed by improving wetland
hydroperiods and natural flows, while reducing flood risk in nearby fomche areas without adversely
impacting the water spply 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 viable stenrh and longterm strategies to

achieve the CWRroject goalsThe proposed restoration alternatives will be ceffective, feasible, and
resilient. TheCWIProject will consider population growth, land development, and climate change
including sea level rise and future rainfall. This project aligns with the mission of the South Florida Water
al yI 3SYSy (i SFBVMBR BigNDyptess®Basin (BCB) 2@P28 Strategic 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, @odrsyuthern

Lee County as shown ffigurel-1. TheCWI Poject 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
Canal/River Basiand 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 have documented reduced hydroperiods and increased water level
NEOSaaArzy NI GSa Ay ! dzRdzo2yQa [/ 2N]J aONBg {6+ YL {I yO
Society), a critically important ecosystem, within the past 60 y€Bhis3-year planningCWI Poject
(2024;2027) is funded by the BCB and builds on previous efforts to determine potential causes of the
shortened hydroperiod documented at tl@orkscrew Swamp Sanctuaihe Technical Working Group
(TWG)is servingasthe project planning team and is comprisedSFWMDstaff, representatives of local
governments in the regigrand 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 Countgorkscrew Swamp Sanctua@§orkscrew Regional Ecosystem Watershed (CREW)
Landand Water Trust, Lee CountgFWMDandVillage of Estero make up the TWG. The T8VG
providingguidance to theSFWMDCProject Manager rgsonsible for administering the contract and

acting as the liaison between the TWG, the CWI Project Consuk@atky), and th&FWMDProject
Development Team.

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

Pagel-1
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Figurel-1. Corkscrew Watershed InitiatiRrojectArea
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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:

9 Task Ig Project Coordinatiorfongoing)
Task Z; Information Collection and Review and Site Reconnaiss@ocepleted)

Task J; Develop Performance Measures and Meticsmpleted)

)l

)l

9 Task 4 Refine Project Arecompleted)

I Task & BCB Model Refinemetompleted)and Existing Conditions Simulatién progres$
il

Task & Develop Initial List of Potential Ecologic and Hydrologic Restoration Pr@jects
progres$
1 Task % Future Baseline and Alternative Conditions Models Development/Evaluation
9 Task & Develop Final Project Matrix Including Project Goals, Cost and ReglR&guirements
1 Task & CWI Public Planning Project Report, Conceptual PJam@)Funding Summary Memo

The previously submitted Performance Measures and Meffiesk 3@lefined more specifiobjectives

of the project and how proposestorationalternativeswould be evaluated. Over the past several
months, JTech has been working with tf&WMUDOProject ManagerTWG and SFWMD Project Delivery
Team (PDTip develop conceptual projects to achithese objectivesln general, projectsvere
developed toaddressa specificissue within a specific areén initial screening wasonductedbased on
available informatiommegardingthe effectiveness of the project concepiEhose projectpassing the
initial screeningwill be combined with others to formulate overall comprehensive CWI alternatives for
further examinationThis memorandum summarizes the listppbposed conceptuakestoration

projects developednd an initial formulation of project alternativdsr further consideration.

For purposes of this memorandum, the proposed conceptestiorationprojects(or projects)efers to
the projects developed for consideration with ingudm the TWGand PDTTheconceptualrestoration
projects refers to the projects that passed the initial screening for inclusion in the altersative
development Restoration #ernatives include groups of projects which together provideogerall
approach to achievin@W!I goalsTheprojects are combined into fiveestorationalternativesthat will
be further screened antb select threefor more detailed modling and analysis.

Theproposedconceptualrestoration projectsvere developed in coordination with theWGand PDT
and hare been identified prior to completion of thhydraulic and hydrologiexisting conditions model.
Therefore, the shortand long term restoration projectoutlined below have been identifiedvithout
the benefit of modeling results.

1.3 Document Structure

ThisCWI Shortand LonglermRestoration Project$echnical Memorandum meets the requirements of
Deliverable6.1 (CWI Shortand LongTermRestoration Project$echnical Memoranduin Sectior2.0 of
this memorandunmsummarizes the project goals. Secti® presents theperformancemeasures and
metrics previously developed to provide a bdsisevaluating proposedonceptualrestorationprojects.
Sectionl.0summarizes additional background information collected to support the developaraht
screeningpf proposedconceptualestorationprojects. This includes a higével summary of existing
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conditions and conceptual modat well agroject objectives andhallenges to achiewgthe
objectives. Following this background informatidid,concept leveproposed conceptuakestoration
projects are revieweth Sectiorb.4.6. Each summary provides a description and objectpecific
challengesrelated performance measurementslements to be included in each projeatitial
approach to modeling the benefits and impacts of project implementatom initial assessments of
accessibilitymaintenance, constructabilifyproject risk and permitting considerations. Bection 6.0,
these individual projects are combined into an initial listestorationalternatives proposed for more
detailed evaluation.
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The CWProject goals includ ecologicalestoration of wetland hydrology and habitats, providing flood
protection, and maintaining and possibly enhancing water supbiye ensuring the CWI Project
components are costffective, have stakeholder support, and can be implemented. These goals provide
the framework for the performance measures and metrics that willbed to evaluatéhe components

of the CWI Project. Additional details about each goal are included in the sections below.

2.1 Hydrologic Restoration of Wetlands

The wetlands in the CWI Project area haaeen impacted by changes in hydrology due to modifications
in water flows from developmentegional dainageinfrastructureand increased groundwater pumping.
To restorewetland hydrology, several measwreould be evaluated includingreatingmore natural

sheet flow patternsmodifying water depths tanore closelymatchhistorical depths, establishing
hydroperiodsthat are more similar to historical conditionisnproving water recession rates for wetland
communities, and evaluatingotential impactdor saltwater intrusion

2.2 Habitat Restoration

The CWI Project area includesbitat for multiple species, including those that are threatened or
endangeredMeasures to improve and restore habitat in the CWI Project area inckmeving
undesirablevegetationand replanting witmative speciesrestoringhabitat in key locations for wildlife
use especially for threatened and endangered speaiegroving onnectivityof habitats for wildlife
use, andmnodifying the fre ecologyto promote nativeupland and wetlandregetation species

2.3 Flood Protection

In recent years, there has been an increase in development near the CWI Project area and additional
development is planned. Therefore, it is important thia¢ CWI Project elementsot negativelyaffect

the flood protection level of servicr that development. In addition, sea level rise conditiaffect the
downstream and Imperial River portions of the CWI Project area and must be evaluated in selecting
Project component$o design forthose conditions.

2.4 Water Supply

Theurban developments and agricultural propertiesar the CWI Project aree considered existing
legal users of water. Therefore, it is important that the @Wiect elementsiot negatively affect the
water supply level of service for these permitted usditse CWI Project componerfticused on storage
should help to increasaquiferrechargeand therebyimprove water suppliesTheSFWMD Lower West
Coast Water Supply Pl&asadditional informatiorregardingwater supply planning in this area

2.5 Projectimplementation

When selectingomponentsior the CWI Project, theost effectiveness,operation and maintenance

(O&M) costs, available gant funding implementation timelineease of implementation, and

stakeholder support provide importamtecision points in the success of the project. In addition, the CWI
Project components may bemporary or permanentlepending on the solution type needed.

Page?-1
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To evaluatahe ability of theCWI Projecto meetthe goals described in Secti@, performance
measures andnetrics will beassessed. Thegarametersmustberelatively easy to measu@nd

informative to multiple aspects of th€WI Poject, andsome should alsbe capable of beingnodeled.
This sectiosummarizeghe proposed performance measures and metrics.

3.1 Performance Measures and Metrics®gal

For each goal,-Tech identified performance measures and metrics based on input from the SFWMD
Project Delivery Team and TWG membdiable3-1 summarizes thg@erformances and metrics that will
be evaluated to determinavhether CWI Project components meet the established goals.

Table3-1. Performance Measures and Metrics@WIProject Goal

Goals Performance Measure Metrics

The proposed approach cannot have
Saltwater Intrusion significant potential for adverse impacts to

salinity levels in areas at risk to high salinit

Remove manmade featurelsat causea

Hiydrologic Slreet Hev reduction in sheet flow

Restoration of

Water DepthTargets Establish more historic water depths
Wetlands
Improve dry seasofNovemberl ¢ May 31)
Dry Season Water Level water levels/establish dry season water
levels to more historic conditions
Hydroperiods Establish more historic hydroperisd
Attain more appropriate mix of desirable
Vegetative Community vegetation for various vegetate
communities
. Wildlife Use Keyrepresentativespecies
Habitat . . :
: Protected speciessfail kite,Florida
Restoration .
. Bonneted Batcaracaragopher tortoise,
Threatened and Endangered Speci C :
Easternindigosnake panthersburrowing
owl, etc.)
Connectivity Developwildlife andhydrologiccorridors
Flood Level of flood reduction with future
. Flood Reduction Future Conditions conditions (development, sea level rise, an
Protection
storm events)
Water Supply = Water SupplyAquiferRecharge Maintainwater supply
Cost Effective Costbenefit analysis
O&M Costs Evaluation 0oO&M needs
Grant Funding Available Totalgrant funding for the project

Implementation Short Versus Longerm
Implementation
Stakeholder Support Level of support
Ease of Implementation Level of effort

Implementation timeframe

Page3-1
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4.1 Existing Conditions ansisues

Figured-1 depictsthe generalized flow patterns within th€W!I lPoject area.For purposes of this
discussionthe CWIProject area refers tathe natural areas of Corkscrew Marsh, Corkscrew Swamp, Bird
Rookery Swammand Flint Pen Stranavhichare thefocusof the proposedconceptualestoration
projects.As suggested blyigure4-1, there aretwo major flow pathsthe easternflow wayandwestern
flow way. The westernflow way originates in theAirport Mitigation ParklAMP) This system is primarily
rainfall driven however, there are also discharges from adjacent agricultural fields and mine sites. Th
water flows beneath Corkscrew Road into FliPénStrand then either to the westtoward culverts
beneathinterstate 75 a southto Kehl CanalThe proportion of water flowing west or south depends on
stages and time of yeafhe eastern flowvay originates from two sourceg1)Corkscrew Marsh to the
northeast and (2) the area around_ake Tafford to the east After passing beneath Washoibad,

water continues south through the BiRRlookerySwampto dischargealong Shdy HollowBoulevardo

the westand ImmokaleeRoad to the east Depending on stagesomewater may flow west over the
naturally higher topographin the center of theCWI Poject areg toward FlintPenStrand.

Also presented oifrigured-1 are areas designated as too wet and too dry. These areas were defined
with the assistancef the TWG based on their collégt experience working in the areBased on
discussions with AMP personnel, the AMP is too wet during the wet season, which impedes access for
habitat maintenance activitiedNotably,in some cases conditions are too wet to the north and too dry

to the south.In addition conditions vary seasonally. For instance, the area characterized as too wet in
Corkscrew Marsh is too wet all year long. However, the area to the south in thec@y Swamp

Sanctuary is too drgluring the dry seasoandalso has shortened layoperiods The area characterized
astoo wet in the northwest corner of the Corkscrew Swamp Sanctuary is too wet only in the wet season.
Manmade features between these two aeaay be limiting flow to the southAchieving amore
historicalseasonabalance of available water is the objective of several proposed conceptual restoration
projectsdiscussed in SectidnO.

Similar to theAMP,much of theCWI Poject area(with the exception of CorksoneMarsh)is described
as being too dry during the dry season with large variations in stagesvet to dry season. This likely
isthe result of development o&djacentareasand channelizatiorof flows for flood protectionwhich

has left the hydrology of th€W!I FPoject area to be primarily rainfall driven withosufficientdry
weather inflows.This, combined witlthe naturallypermeable soils in the region and dry season water
withdrawals,may contribute to the large variations in water levdtsessence, wat is movinghrough
the watershed more quickly than in historical conditions.
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S A
To Corkscrew Watershed Initiative §m N
| iwewn CWI Shortand LongTermRestoration ProjectdMemorandum 25

YRl Airport ) Corkscrew [
" ' Mltlgatl.%n Park ‘ ; Marsh

@

& , L8 e
s, Too wet in wet «_ | Toowetall
= season

A Y
g o2 iy DY
: Y :
- ) ' 4

N “'r’l
Flint Pen
Corkscrew

Swamp
Sanctuary
I ot
Too dry in dry
&_season,
shortened

W hydroperiods

Figured-1. Corkscrew System Generalized Flow Patterns

4.2 Project Objectives

Based on the general conceptualization for the system presented above, the following objectives have
been defined for the purpose adentifying potentialproposed conceptualestorationprojects to
achieve the overall project goals

Extend wetland hydroperiodsind increase stages where needed in the wet season versus dry season.
There is a need to extend wetland hydroperiods to more closely ntastbrical conditions, improve

dry season water levelandimprove wet seasomwater depthsfor the wetland habitats within the

system.

Improve internal flow and distribution There are manmadefeatures that limit the internadlistribution
of flow within the systemi(e., Washout andCorkscrewoads). Other featuresuch as thenanmade
bermsat the former fish farmalso impe@ the distribution of flow. Remaal ofthese restrictions would
result in a more natural flowlistribution.

Decrease ovedrainage Overdrainageat outfalls could allow wateto leave theCWIProjectareathat
would otherwise beaetainedin storage within theroject area Several breaches in berms locatdng
Shady Hollow &ulevard and Kehl Canabuldbe exacerbaing this issueRepair of these breaches and
better control of the dischargeould help mitigateover-drainage
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Move more waterto the CWI Roject area The system hydrologg primarily rainfall drivenAdditional
flow diverted to the system could be used to augment rainfall in increasing stages.

Reduce floodisk Several adjacent areas currenéyperience flooding. Ideallynitigation of the
hydroperiods would retain a greater percentage of storm flptlvereby reducing flood risks in
downstream areas.

Maintain water supply. Placing more water in storage will help recharge the underlying aquifer used for
water suppl.

4.3 Project Challenges

Thereare several challenges to implementing solutionsdiohancinghe hydroperiods within the
Corkscrew systenwhichneed to be considered in plan formulation and evaluatibhese challenges
are summarized below.

Avoiding offsite impactsAvoiding offsite impact is the highest priority. This may include higher stages
duringstorm eventsandlongerterm impacts to groundwater. Redistribution of water within tkavi
Project areamay impactearbysupply wellsSeveral public water supply wellfields are also in the
vicinity of the CWI project are&@Vells within oradjacentto areas characterized as too wet may not
receive the same recharge if this wateere to beredistributedto other areas to improvaydroperiods.

In addition raisingand lowering groundwater will not blemited to the CWI Poject areg changego
groundwater levels will extend to adjacent properti€ue to the low elevation of the adjacent
properties,this mayresultin theseareas becoming towet or too dryfor their current use

PermeableSoilgTransmissivity of the Surficial Aquifer SystemWG membeshave indicated that
raisinggates during the dry seasao reduce surface discharges has not resultedignificantchanges
in hydroperiods suggesting that groundwatdlows play a key role in theystemhydrology.The
groundwater level variation the regionhave been documenteith the Lower West Coast Water
Supply PlanTherefore, @proaches addressinganagemenbf surface water may not bsufficientto
effect the neededchangeand subsurfaceolutionsmayalsobe required.

Habitat impacts Over time habitats have changkin responsdo reducedwater availability Wood
storknesting has dramaticallyeclined,and the succession of plant communities has been altered
reducing habitat valuéor wildlife and posing additional challenges for habgswardship There is
reduced freshwater storage arah increasedisk of catastrophic fireWater redistributionmay impact
thesehabitats The proposegbrojectneeds toprovidea net benefit considering botimpactand
benefitsto the ecosystemFurthermore surveys will be needed prior to advancing projectavoid or
minimizeimpacts tothreatened andendangered species.

Area development Thevicinity of the Corkscrew system is developing at a rapid rate. Areas formerly
used as agricultural fields or mine sites ampidlybeing converted into residential areashichwill

alter the system hydrologlgy changingurface water drainage, irrigation water demaiahd

distribution as well as evapotranspiratioho the extent possibl&knowndevdopmentprojects can be
incorporated into the alternative evaluatiorlowever future developmentprojects and their impact on
system hydrologgannotbe known at this time.
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CWI Project area have different hydrologancernsRestoring hydrology to meet the needs of the
various parts of the natural system while also balancingotverall projectobjectives will be a challenge.

Implementable solutions The proposed solutions need to baplementedwithin a reasonable
timeframe. Although the actual technologies expected to be employed are relasitraightforward
(i.e.,adding a weir gate to an existing culvert to control water levels) and well develtpere are
other challenges to developing implementable solutions

1 Longterm O&M (active ersus passive structuresy, In generajthe more complicated the
structure, the more O&M is required. A simple open culvert requires occasionalinlga
whereas a culvert with an adjustable gate requires more frequent visits and adjustment,
especially for flood controFurthermore an entity needs to take ownership of the structure and
commit theresourcesecessary to maintain the structure.

9 Land acquisition/easementg Land acquisition is often problematic but may be required if
changes in hydrology will impact property. Some private landownershmagsistant which
may limit the ability tofully implementa project in an arein need ofmitigation.

1 Fundingg Consideration of the funding required to implement a proposed project compared to
the net benefit provided needs to be considered.

4.4 Information Gathering

Over the course of this stugdgeveralmeetingswere heldwith stakeholderdo collect information and
input on proposedconceptualprojects. Those contributingignificanty to this process included:

1 TWG¢ Quarterlymeeting havebeen held with the TWG, during which projects have been
proposed andefinedbased on input from the TWG members.

1 Lee County A meeting was held with staff to discuss proje@s County has been
implementingwithin the vicinity of the Corkscrew System, in particular the KikRezserve
project discussed belovflso discussed were measures taken by Lee Countynwiith areaof
development such as the inclusion of flow ways in redevelopment plans to maintain and
restore the natural flows to th€WI Poject area.

1 AMPc A meeting was held with staff from tMP. During themeeting hydrologic conditions
in the AMP were discussed.

1 Other stakeholders; Other meetings havéeen heldwith Cdlier County staff and Conservation
Collier, as well as landowners in the region adjacent to the project area.

4.5 Related Projects

4.5.1 Kiker Preserve

The Kiker Preserve projestasoriginallydeveloped as a flood control project in the Southern Lee
CountyFlood MitigationPlan in 200. The project aimed tose the Flint [Bn Strand area of the
Corkscrewgystem for flood storage by constructing a shallow berm along the wessanthwestern
perimeter of Flint Pen Strancates constructed along the berm would retain stormwater during large
storm events for later releas@ he project has since been maodified to include habitat restoration
aspects.

Paged-4



Corkscrew Watershed Initiative
CWI Shortand LongTermRestoration ProjectdMemorandum

w
n

The general concept of the project is showrFigure4-2. The berm has beedividedinto three

segments. The first phase of the project has been funded and is currently in the design phase. Based on
discussions with Lee County, the berm will be approximately 4 éetShigh (approxmate crest at 20

feet North American Vertical Datum of 19884VD) with control gates to release water following a

storm event. The gates will also be used to manage water levels in Flint Pen Strand for habitat
enhancementAnaher habitat enhancement aspect of the projeotiudes aelatively large restoration

area where existing access roads will lsedito control water flow within the Flint Pen area.

This project will have significant impact on the hydrology of the CWI Projectmading the ability to
manage water levels in the western portion of the CWI Project area. Hoyawee the project will be
operated to provide flood control, this will be a priority in system operatiod may involve

maintaining water levels to provide flood storage. The operations schedule will be more fully developed
as the design progresseBhis project is being implemented by Lee Cowgtyarately but parallel wiit

the CWI Project.

Restoration
Area

Phase 2

Phase 3

Figure4-2.  Kiker Preserve Project
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4.5.2 Bird Rookery Swamp Culvert Replacement
Within Bird Rookery SwamB8FWMUDOhas been replacing culverts alotige trail (Figure4-3). Of the22
culverts 16 have been replaceih the last2 yearsand the remainingixwill be replacedn 2025.

These culverts were previously in poor condition and may have been impeding flow through Bird
Rookery Swamp. The replacement of these culverts could allow water to drain more freely to the south.
The potential impacts of this change have not been asse$swaever, it may lead to increased over
drainage ofBird RookerySvamp. A project has been proposed to provide better management of the
flows by retrofitting these culvertaith weir structures

Replaced Culvert

>4 Culvert to be replaced |
in 2025

Figure4-3. Bird Rookerppwamp Culvert Replacement
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4.5.3 Development Projects

Much of the adjacent lands previously used for agriculame mining are being developed into
residential andnixedusecommunities Based ommreviewof available permit informatioand
discussions with the TWa@ list of relevantevelopmentprojects wasdentified asshown onFigure4-4
and summarized iffable4-1. These projects will have some impact on erkscrew8ystemhydrology
Theland usechangewill increaserunoff with more impervious surfasgresulting in higer peak flows
There may be a redtion of groundwaterextraction for irrigation. Operation schedules and
requirements identified irEnvironmental Resourcesfmits (ERPs3hould make dischargdsom these
areas more predictablélhe development projects include a significant amount of environmental
preservation in landborderingthe CorkscrewSystem includingsome restoration of natural flow ways.
However the water quality of runoff may be reduced if appropriate controls are not maintainis.
developmentmay alsgrovidean additional constraint on the operation of the water levels within the
CorkscrewSystem. Protection of these homes during flooding evests priority of theCWI Poject.
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Table4-1.  Summary of KnowFuture Development Projects

Potential Impact in CWI

Project Description Project Area Status
Kiker Preserve Phase 1 6.7-mile berm, along-F5 Increased stages in wester In Design
and 3squaremile portion of project area
restoration area
KikerPreserve Phase 2 3.4-mile berm, around Increased stages in wester Permitted,
Bonita Grand Mine site  portion of project area Construction Soon
Kiker Preserve Phase 3 6.2-acre berm along Kehl Increased stages in westel Pending Land
Canal portion of project area Acquisition
Alico Road Widening 3 miles of road widening, Possible alteration of ERP Approved
88-acre drainage area northern flow path
Corkscrew Grove 1,500acre mixed use and Land use changdirectly In Permitting (ERP
Villages 6,000 acres of conservatio north of CREW Marsh Conceptual)
land
Verdana Village 959.9 acres residential, Land use change north of Completed

1,178.4 acres preserve Corkscrew Swamp,
includes flow way

Bright Shore Village  676.08 acres residential  Land use change south of Conceptual Permit

andcommercial Corkscrew Marsh Approved
development

Bonita Grand Mine 285 acres residential, 59.2 Land use change west of Permitted; Under
acrespreserve and 314 FlintPenStrand Construction
acres lakes

Orchid Community 2,29%acre mixed use and Land use change adjacent Conceptual Permit

DevelopmenDistrict ~ 2,917acre preserve flow to FlintPenStrand, Approved
way incorporates flow ways

Kingston Master 3,444acre mixed use and Land use change north of Conceptual Permit
3,032acrepreserve flow  Corkscrew Swamp, Approved
way incorporates flow ways

The Place 6,785acre residential Land use change adjacent Built
development to AMP

Revana Lakes 160.3acre residential and Land use change south of ERP Approved

commercial development, Kehl Canal
43.98acrepreserve

4.6 Engineering Approaches to Hydrologic Restoration

Conceptual restoration projects proposed to achieve the CWI objectives of hydrologic restoration fall
generally into three categories.

1) Projects aimed at providing better control of water flow into areas targeted for hydrologic
improvement including removal of manmade impedimerasdthe ability to vary flow
seasonally. These projects majow forwater storageduring the wet season for slow release
into the dry season.
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2) Projects aimed at slowindpwn water moving through an area including filling ditches that may
be causing short circuiting as well installation of water control structures. These projects may

provide the ability to raise staggismcreasestorage and extend hydroperiodwithin the
targeted habitat areas for improvement.

3) Projects aimed at decreasing over drainage of targeted habitat areas. These projects may be
effective in redutgthe amount of water leaving the areas targeted for hydrologic restoration.

4.6.1 Surface Water Controls

The proposegrojects include surface water contradsich as shallow berms, culverts, weasd
variable gateswhereas culvertsnay beused to enhance flow through a berthe discharge is
relatively uncontrollecand subject to the culvert sizing. §its and gates control flow through a berm.
Used together, a series of berms with weirs (either variable or not) coulddxtto create a series of
shallow pools, placing water into storage, increasing stages and extending hydrog€ioqae4-5).
The use of variable weirs allows management of water levels in the peatonally.

Rainfall

1L

Culverts Berms Evapotranspiration

= =

Rainfall Evapotranspiration

u l G?tes é é

Figure4-5. Conceptualization of Surface Water Controls

4.6.2 ActiveandPassive Structures

Each of thestructures require some level of maintenant®wever, passive structures generaligquire
less and are therefore preferred\ctive structuressuch as variable weirs and gatesquire more
frequentroutine visits to ensure the gate is operationalain&ain mechanical equipmentndadjust

seasondy. Wherea structure requires adjustment to provide flood protection, a more robust design is

needed withredundancyto ensure the gate remains operational during extreme weather events. In
general, structures requiring adjustment for flood protection were avoided
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4.6.3 Surface WateandGroundwater Controls

The above conceptualization assumes that surface water is the primary flowHatrever, i has been
reported that at a location downstream of Bird Rookery Swamp, leasiingtures Cork2 and Cork3

closed resulted iminimallyincreased stages. Groundwater recession was reported to be sldwed

the low groundwater level was about the sanhe addition, the downstream canal network for flood

control purposes imaintainedat lower elevations than occur naturally in the wetland systems to the

north, and the existence of the canal system may possibly create a gradient effect during the dry season.

The subsurfaceonditions mayplay a more significant role in moving water through the sys{Eigure

4-6). Limiting surface water flow through a raised weir may temporarily increase water levels behind the
berm; however, in response to the higher water levels, groundwater seepage is increased and the
surface water placed in storage drains relatively quickhe subsurface barriers would limit water
movement through the subsurface layer. The primary flow path through the system in this case is
through the culverts wherflow could be managed through weir adjustments.

The use of subsurface barriers may be necessary to achieve project objectives. Howeeds, ¢he
greater project risk and cost when implementing a subsurface baBtediesand detailed modeling
would be required to properly design the barrier system. Once compjétedbarrier is relatively
permanent and mitigating unintentional impacts of the barrier would be difficult. As ssighsurface
barriersshould be used with cautigonly in a case where the possible benefits outweigh the cost and
project risks involved.

Rainfall Gates Evapotranspiration

: ” 2 2

i Evapotranspiration
Rainfall Gates p p

W / Z 2

Figure4-6. Conceptualization of Groundwater Controls
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This sectiompresents 1 proposedconceptual restoratiomprojects (or projects)for consideration for
further evaluationlt is important to recognize that not all of these projects will be implementather,
the benefits and impacts of each will be evaluated to inform the development afetsteration
alternatives In Sectior6.0, individual conceptual restoration projects are combined to develop
restorationalternativesto achieve the CWI objectiveBheseconceptuakestoration gojectshave been
organized bygeneralarea(Figure5-1) and are summarized below:

Restoration of NortheastSouthwest Flow Was. These projectsim to removethe suspected
impedimentand providebetter controlof surface wateflow from Corkscrew Marsh to Corkscrew
Swamp and include:

1 Project 1: Washout Road Culvert Improvements
1 Project 2: Restoration of Former Fish Farm

Bird Rookery Swamp Hydrologic Improvemenihese projects aim tprovidea more naturakurface
and groundwateiflow distributionand increae hydroperiodswithin Bird Rookery Swamp and include:

9 Project 3 Culvert Improvements along Bird Rookery Trail

Hydrologic Improvements along Shady Hollow Bivichese projects aifo reduceover-drainageto the
south and focus on the area of Shady HollawlBvard. These projects include:

1 Project4: Shady Hollow &ilevard Berm Repair and Gate Installation
1 Project5: Corkscrew Canal Gate and Berm

1 Project6: Former Agricultural Area Restoration

1 Project7: Red Maple Swamp Restoration

1 Project8: GG Main Branch Canal Connection at Immokatsse R

Western Flow Way Improvementsihese projects focus on thveesternflow way with the intent of
augmenting theeffectiveness of th&iker Preserveroject. These projects include:

1 Project9: Kehl Canal Berm Repair and Gate Installation
9 Project D: Corkscrew Road Culvdrmprovements

System Wide ProjectDne project is proposed that may bring benefits to the enpirgject area. This
project includes:

1 Project 1L: Kiker Preserve Berm Extension
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Western Flow-Way
Improvements

Restoration of
Northeast-Southwest
Flow-Way

Bird Rookery Swamp
Hydrologic
Improvements

Hydrologic Improvements
along Shady Hollow
Boulevard

Figureb-1. Proposed ConceptuBlestoration Concepts
5.1 Restoration of Northeas$outhwest Flow Ways

Two projects have been included for consideration to address the restoratithe northeast
southwestflow ways Basedn discussions with the TWe€onditions within Corkscrew Marsh are
consideredoo wet. Conditiosto the southwest withinCorkscrewBvamp are considered todry.
Separating theseno areas isVashoutRoadand an area previously used for aquacult@igesh Farm)
both of whichappear to berestrictingflow. The intent of these two projects is to restattee flow path
from Corkscrew Mash to the Corkscrew Swamp for bettdistribution of water within theCWI Poject
area A review oflight detection and rangind-DAR data suggesttwo primary flow paths through the
areaseparated by Little Corkscrew Islaffdgure5-2). A northernflow paththat crosses Washout Road
andthe southernflow path thattraverseshe site previouslyused for aquacultureThe two projecs
discussed below addres®th flow paths.
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Figureb-2.  NortheastSoutlwestFlow Way
5.1.1 Project 1Washout Road Culvert Improvements

Project Description and Objective

Culvers beneath WashouRoad are reported ipoor condition. This project inclugaeplacanent of
these culverts andf beneficia] improvement through upsizingin addition, weir gateswill be installed
for better water level managemenBrovidinggreater hydrauliconveyancdeneath Washout Roadill
allowfor drainage of areas considered too wet and bring more water to areas considered tochdry.
addition of weir gates will provide the ability to manage f&tw prevent overdraining ofCorkscrew
Marsh.

Project Challenges

The proposed project is internal the CWI Poject areaand readilyimplementablefrom a technical
perspective. A significant challendmwever, is over-drainageof areas in Corkscrew Marsitering
hydroperiods to a pointhat is detrimental to the existingabitat In addition groundwaterrecharge in
Corkscrew Marsis supplying permitted well©verdrainage couldesultin reducedgroundwater

rechargeand limit the ability fo permitted users to access this wat&outhof WashoutRoad, stages
cannotbe raised to a pointhat results in flooding of adjacent privagoperties Notably, several

properties to the east of Bird Rookery Swamp have surface elevations similars®itiBird Rookery

Swamp. Raising water levels and improving hydroperiods without causing impacts on these properties is
a significant challengeommonto several proposedonceptualprojects.

To provide better control the amountof water allowedto pass fom CorkscrewMarshto Corkscrew
Swamp the project will include manually adjustable weir gates on upgraded culviértsstructures
mayoperateon a schedulesuch thatCorkscrew Marsis usedor storage to be released slowdyiring
dry months to improve conditions i@orkscrewSwamp and th&ird Rookery area.
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Related Performance Metrics
Performance metrics related to this project incluithe following

Hydrologic Restoration of Wetlands

1

Sheet FlowWater level control option$rom project implementation should provide enhanced
sheet flow. Weisettingmay be varied to promote watedistributionamong the culverts.

Water Depth TargetsControl options provided by project implementation should resulttie
ability to better manage available watkvels Achievinganappropriatebalance of water
retained in Corkscrew Marsleksus Corkscrew Swamp througheir adjustmentscould be
further examined throughmodelingand in the field after projedamplementation through
adaptive management.

Hydroperiods Water level control options provided by project implementation should result in
the systembeingbetter able to meethydroperiodtargets Weirs may be used to control the
gradual release of water over the dry season to maintain benefigidology.

Dry Season Watelcevel Water level control options provided by project implementation
should result irreducing the rate of groundwater recessidffeirs may be used to control the
gradual release of water over the dry season to maintain beneficial hydralmykscrew Marsh
has been identified by the TWG as being too dting both the wet and dry seasons.

Habitat Restoration

1

Vegetative CommunityControl options provided by project implementation should provide
land management stafith the ability tomanagewater levels to promote morappropriate
vegetative communitied=or example, this may assist with enhanced ability to remove the
excess Carolina willow that hasergrown the historial sawgrass marsh in this area.

Wildlife Use:Control options provided by project implementation should provide land
management stafivith the ability tocontrol water levels to promote wildlife ussuch as
enhanced use of prescribed fite maintain appropriate marsh habitat fevildlife.

Threatened and Endangered Speci&sproved hydrology should result in improved habitat for
threatened and endangered species. No potential impacts to threatened and endangered
species have been identified.

Connectivity:Althoughthe proposed project will allow greater flow throu§MashoutRoad, the
road will remain irplace therefore, connectivity will not besignificantlyimproved.Connectivity
is not diminished for species that use the road as a corridor.

Flood Protection

1

It is not expectedhat the proposed project will phaa role in flood protectionHowever the
amount of flow released needs to be controlled so as not to crélatal impactsdownstream.

Water Supply

1

Permitted wels within the vicinity of CorkscreMarshrely an local rechargéo maintain
groundwaterlevels forwater supply The extent to which loaring surfacewater levelswithin
CorkscrewMarshwill reduce this rechargeill be further evaluated through modelinglthough
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likely insignificantthe project would need to be operated to avadynificantimpacts to these
water supplies.

Project Elements

Severexistingculvertlocationshave been identified along Washout Ra&iure5-3). Areviewof LIDAR
suggests lower ground surfacim the area north of Little Corkscrew Islanithis area is expected to be
the primary flow path Twoof the sevenculverts are located in this area. Additional culverts or the use
of spreader ditches on the downstream side may be beneficial to promote a amif@m distribution

of dischargeln addition,raisinga portion of the road so that Wloes notovertop may beconsidered.

This will also increase operational flexibility of the weir gaadlewing higher stages in Corkscrewista
for storage

Washout
Road

Little
Corkscrew

~ Island
Culvert to be )

E retrofitted with

adjustable weir|

e | W—

Figure5-3. Washout Road Culvert Locations and LIiDAR Surface Elevations

Projectelements include culvereplacement, installation of adjustable wejil@ndpotential

improvement of Washout Road. Replacement culverts are expected to be standard corrugated metal,
installed by simplexcavationand backfill. Adjustable weirs would involve constructirdhamber on

the upstream side of the culvert, typically sheet pile astc@ncrete(refer to Error! Reference source

not found.). An adjustable slide gate would be mounted to the upstream side charabdrgating

would be placed at the top of the chamber to allow access for gdiiestment. The general concept can
be usedfor new culvert installation as well as a retrofit to an existing culvert.
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Figure5-4. Typical Adjustable Weir Plan and Section

If a defined channel is not present upstreamntloé weir gates collectionditches should be considered
depending on local topographto help providean even collection of sheet flow amdroidconcentrating
flow to aspecificlocation that would be prone to erosioSimilarly, dscharge from theulvertsshould
be via a vegetated level spreader diitla defined channel is not presermtevel spreader ditches are
typically designed tprovidean evendistribution of discharge, promote sheet flgwnd maintain anon-
erosivevelocity. Typicallythe lengthof the spreader ditclis calculated as 10 timeatke discharge in
cubic feet per secontbr a 18year, 24-hour stormevent. A bypass iften included fodarger flows.The
collection/spreader ditches will have aféot-wide bottom width, 3to-1 side slopesand an invert to
maintain about 3det of standing wateto discourage vegetation growthlockingthe ditch.

Modeling Approach

Within the refined CWI model, flom the Washout Rad area has beenonceptualizedo include a
groundwater component, surface sheet flmemponent,andone-dimensional {-D) channel
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component. To capture the floumpediment of Washout Road, blockages were added to the overland
flow component by defining areas upstream and downstream of Washout Raxsgparateflow areas
Theseareas are connected via culverts with weirs to simulate suspected culvert blodkggest-5).

To simulate the proposed project conditiamodeled culverts may be lowered alut upsized and weir
structuresmay bevaried to simulate the gate adjustmerweirs may be adjusted seasonally to store
water in Corkscrew Marshith gradual release over the dry seasénspreadecanal may also be added
to simulate the change in flow distribution along the downstream (western) side of the road.

\ Modeled 1-D
/ Channels

Figure5-5. CWI Refined Model Channels at Washout Road

Accessibility and Maintenance

Access during construction woube viaWashoutRoad, resulting inminimaldamage to natural areas
Following constructioyroutine maintenanceof the structureswvould be required includingdjustment
of gates, exercising of mechanical equipmemd mowing Regularoad grading should also be
conductedto avoid rutting.
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Constructability and Project Risk

Overallthe project is considered readily implementable with commonly employed technologies. The
addition ofvariableweirs minimizes risks since the amount of flow canaofusted toseasonal
conditionsasneeded At present it is not expected that the structures would be used in a flood control
capacityrequiring adjustment during a storm event apdsingariskin the eventof failure.

Permitting Considerations

Culvert repair and replacement is considered a maintenance activity and should qualify for state
regulatory exemptions and/or federal nationwide permitsacal permits may also be needed for work
within areas outsidd C 2 a ®wharship.Additional culvertsraising the road elevationnstallation of
collection/spreader ditche®or the addition ofadjustableweirson existing culverts may require individual
permitsand associated operational schedules

Initial Screening Results

Based on the analysis presented above, this project is retained for inclusion withiestiogation
alternatives formulationThe benefits could be significa@indthe challenges are reasonable and could
be overcome. The project is readily implementable with standard technologies and aviigienal
disturbance of natural areas. The inclusion of adjustablesve@uces project risk.

5.1.2 Project 2Restoration of Former Fish Farm

Project Description and Objective

Infrastructureremaining fom theformerfishfarm operationwithin Corkscrew Swamp Sanctuary
includesll shallow ponds and perimetercanal systemThis area wakistorically used to raise fish for
wood storkforaging buthas been abandoned for many yeaB&rns alsoremain separatinghese
features and obstructing sheet flow. This project would incluastablishinglow through this area
through degrading berms and use of adjustable weirsaddition,certain areasould be regraded
within the fish farmto allow forboth shallow andleep-water habitatsto enhance wading bird foraging
habitat.

Project Challenges

The proposed project is internal the CWIProjectareaand readilyimplementablefrom a technical
perspective Similar to Project 1 above,significant challenge @ver-drainageof areas in Corkscrew
Marsh, altering hydroperiods to a poirthat is detrimental to the existingigh valuehabitat. In addition,
recharge in this area is supplying permitted wellserdrainage could rault in reducedgroundwater
rechargeand limit the abilityof permitted users to access this wat&outhof the former fishfarm,
stagescannotbe raised to a pointhat results in flooding of adjacent privafgoperties

To provide a better level of contrédr the amount of water allowed to passoin Corkscrew Marsh to
Corkscrew Swamp, the project will include manually adjustable weir gates on upgraded culverts. The
structures whenoperated under a schedule couldaithe Corkscrew Marsh for storagedrelease
slowlyduringdry months to improve conditions in Corkscrew Swamp and Bird RoSkeaynp

Related Performance Metrics
Performance metrics related to this project inclutthe following
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Hydrologic Restoration of Wetlands

1 Sheet FlowWater level control optionffom project implementation should provide enhanced
sheet flow. Weir settings may be varied to promote water distribution among the culverts.

Inflow collection ditches and discharge spreader ditches could be included where a channel does

not already exist to pmote sheet flow and avoid channelization caused by the project
implementation.

1 Water Depth TargetsWater level control options provided by project implementation should
result in the ability to better manage water. Achieving an appropriate balance of water retained
in Corkscrew Marshersus Corkscrew Swamp through adjustment of weir settings could be
further examined through modeling and in the field after project implementation through
adaptive management.

1 Hydroperiods:Water level control options provided by project implementation should result in
the systembeingbetter able to meet hydroperiod targets. Weirs may be used to control the
gradual release of water over the dry season to maintain beneficial hydrology.

1 Dry Season Water LevalvVater level control options provided by project implementation
should result in reducing the groundwater recessiate and improving dry season water levels
Weirs may be used to control the gradual release of water over the dry season to maintain
beneficial hydrology.

Habitat Restoration

1 Vegetative CommunityControl optionsfrom project implementation should provide land
management staffvith the ability to control water levels to promote more appropriate
vegetative communities.

1 Wildlife Use:Water level control optionfrom project implementation should provide land
management stafivith the ability to control water levels to promote more wildlife use.

1 Threatened and Endangered Speciénproved hydrology should result in improved habitat for
threatened and endangered species. No potential impacts to threatened and endangered
species have been identified.

1 Connectivity:Although the proposed project will allow greater flow through feemerfish
farm area, the berms will remain in plagbkerefore, connectivity will not be significantly
improved.Connectivity is not diminished for species that uselitkemas a corridor.

Flood Protection

9 Itis not expectedhat the proposed project will play a role in flood protectiand require
adjustment in the event of a storm evertiowever, the amount of flow released needs to be
controlled so as not to create flood impacts downstream.

Water Supply

1 Permitted wels nearCorkscrew Marsh relyrdocal rechargeo maintaingroundwater levels for
water supply The extent to which loering surface water levels within Corkscrew Marsh will
reduce this recharge may be further evaluated through modeling. Although likely insignificant
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the future project would need to be operated to avoid significant impacts to these water
supplies.

Project Elements

Theformer fishfarmwas constructed witi 1 shallow ponds with separating berms/access roads and a
perimeter canalFigure5-6). It is expected that thevesternberm will remain in place as this currently
the southern portion of Washout Roadlhree culvert®quipped with adjustable weirs will be
constructedat alow point along the western berm to allow water flamdlevelmanagement similar to
Washout Road. Restorati@ttivitiesto the east will be determined based qoreferredhabitat to be
created Deep zonemay be left to provide diversitfHowevera sufficientnumber ofberm breaches
should be includéto allowa smooth flow of water with minimdleadloss ando prevent the

formation ofstagnantzones.

Proposed

Culverts

Figureb-6 Former Fish Farm Culvert Locations and LiD¥sgery

Modeling Approach

Within the refined CWI model, flow near the former fish farm has been conceptualized to include a
groundwater component, a surface sheet flow component, aneCachannel component. To capture

the flow impediment of the former fish farm, blockages were addo the overland flow component by
defining areas upstream and downstream of the former fish farm as separate flow areas. These areas
are connected via culverts and weirs to simulate the farm road and fish farm berm blockages. Storage
features are alsmicluded to represent the pond storage and perimeter canals in order to account for
potential seepage from the adjacent wetlandisgure5-7).

To simulate the proposed project condition, the proposed culverts will be added with weir structures
varied to simulate the gate adjustment. Weir may be adjusted seasonally to store water in Corkscrew
Marsh with gradual releasguringthe dry season. Storage features in the former fish farm will be
eliminated, and the topography modified testorean average ground surfagtevation consistent with
the adjacent areas
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Modeled 1-D
Channels

Proposed

Culverts ——7—™——,

Figure5-7. CWI Refined ModelD channels athe Former Fish Farm

Accessibility and Maintenance

Access during construction would be via the existing Washout Road and access roads resulting in
minimal damage to natural areas. Following construction, routine maintenance of the structures would
be required including adjustment of gates, regular exemgisif mechanical equipment, and mowing.

Constructability and Project Risk

Overall, the project is considered readily implementable with commonly employed technologies. The
addition of variable weirs minimizes risks since the amount of flow can be adjusted to project conditions
as needed. It is not expected that the structuresulebbe used in a flood control capagiposinga risk

in the event of failure.

Permitting Considerations

Environmental restoration projects of this size and scope generally qualify for state general permits and
federal nationwide permitsLocal permits may also be needed for work within areas outSiB&/M3
ownership.
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Initial Screening Results

Based on the analysis presented above, this project is retafaednclusion within therestoration
alternatives formulation.The benefits could be significar@nd challenges are reasonable and could be
overcome. The project is readily implementable with standard technologies and provides minimal
disturbance of natural areas. The inclusion of adjustablesveduces project risk.

5.2 Bird Rookery Swamp Hydrologic Improvements

Based ordiscussions with the TW@onditionsin the southern half of Corkscrew Swamp Sanctuary and
the northeasternportions of Bird Rookery Swamp were characterized as tooQingprojectis

proposed toaddresghese conditions with the intent of slowing down water flow through the area,
allowing for higler groundwater and surface water stagasd storageincreasing hydroperiodsnd
improving dry season water levels

After passing beneath Washout Road, described abwater from Corkscrew Marsh flows generally
southwestthrough Corkscrew Swamp and then intodBRookery Swamepending on stages, some
water may also continue to the wedWithin Brd RookerySvamp, a series of access roadsviedoeen
constructed, originally for purposes of loggifidgne perimeter trail shown iRigure5-8 is the currentBird
RookeryTrail. These roads arslightlyelevated forming a bermFlow passes beneath these roads
through a series afecently replacedtulvertsdiscussed in Sectioh5.2
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Figure5-8.  Bird Rookery Swamp Generalized Flow Patterns

Figureb-9 presents LIDAR imagery as well as some general elesafioba topographic data suggest
grades from about 16t NAVD west of Washout Road to less tharfelet NAVDOnN the vicinity of

Shady Hollow &ulevad. A low point occurs at the north end of Corkscrew Canal, north of Cork 2 at an
elevation of about 13det NAVD To the west is a rise with slightly higher elevations by aboetR f
Private properties to the east ag higher elevationsA berm to the east of the point at the north end

of Corkscrew Canal has a low point of aboutddd NAVD At low stages, surface flow would be

confined to a relatively narme north southflow-wayalong the easterflow-ways. As stages increase

the flow-waywould expand, eventually overtopping the risetla¢ low point allowing water to flow to

the west

Of significant importaceto the system hydrology is the elevation of adjacent propertiethe east
Notably, these properties are onlglightlyhigher than the primaryflow-way. Although it appears
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structures have beenonstructedon elevated ground, the elevation of privately owned laidnificantly
limitsthe ability to raise stages within the area.

—

16.2 ft NAVD

16 ft NAVD

Figureb-9 Bird Rookery Swamp LiDAR Elevations
5.2.1 Project 3Culvert Improvementalong Bird Rookery Trail

Project Description and Objective

There are22 culvertsbeneathBird Rookeryrail (refer to Figure5-10), which havebeenor will be
replaced This project would includihe addition ofadjustableweir gates foimprovedwater level
managemeh. One additional culvert is proposed within the low point of the flow path to the east, also
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equippedwith an adjustable weir gaténce in place, the optimal balance of weir gate operation
schedules can bevaluatedthroughadaptive managemertbo obtain the appropriate levels.

B
ol =

s

Bird Rookery

Figure5-10. Project 3 Weir Structures

Project Challenges

The proposed project is internal the CWIProjectareaand readilyimplementablefrom a technical
perspective A significant challengie not raising stages to a point that may impact adjageivtately
owned property As discussed, adjaceptopertieshaveelevationonly slightly above that within the
primaryflow-way. More detailedevaluation of LDARdata in conjunction with model results will be
required to ensure the proposed projedbes not result in offsite impactin addition to flooding during
largestorms,longer term impacts associated with elevatgundwaterlevels will also require further
investigation The more theseropertiescan behydraulicallyisolatedfrom Bird RookerySvamp, the
more operationalflexibility andthe morestages andhydroperiods can be increasednother concern is
flow to the south beyond th€WIProject area. Currentlythis water discharges to the BCBnal system
to the south. The proposed project wouldduce the amount of water reachinbe BCBystem which
needs to be further evaluated through modelirgthough improvement o€orkscrew Swamp ariird
RookerySwampmay be achieved, it should not result in significant impacts to @GBbstantially
increasethe potential for saltwater intrusion
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Related Performance Metrics
Performance metrics related to this project incluithe following

Hydrologic Restoration of Wetlands

1 Saltwater Intrusion Water level control options provided by project implementaticamnot
have significanpotential for adverse impacts to salinity levels in areas at risk to high salinity.
Dry season groundwater levels will @gsessedh areas arisk,as well as flows at key
downstreamoutfall structures(such as Cocol, GGmperial RiverKehl Canaletc).

1 Sheet Flow Water level control options provided by project implementation should provide
enhanced sheet flow. Weir settisgnay be varied to promote water distribution among the
culverts.

1 Water Depth TargetsWater level control options provided by project implementation should
result in the systenbeingbetter able to meet water depth targets. Achieving an appropriate
schedule of weir setting could be further examined through modeding) refined in the field
after project implementation through adaptive management.

1 Hydroperiods:Water level control options provided by project implementation should result in
the systembeingbetter able to meet hydroperiod targets. Weirs may be used to control the
gradual release of water over the dry season to maintain beneficial hydrology. Achieving an
appropriate schedule of weir setting could be further examined through modatigigrefined in
the field after project implementation through adaptive management.

1 Dry Season Water LevalvVater level control options provided by project implementation
should result irreducing the groundwater recession rate and improving dry season water levels
Weirs may be used to control the gradual release of water over the dry season to maintain
beneficial hydrology.

Habitat Restoration

1 Vegetative CommunityWater level control options provided by project implementation should
provide land management staffith the ability tobetter control water levels to promote more
appropriate vegetative communities

1 Wildlife Use:Control optionsfrom project implementation should provide land management
staff with better controlof water levels to promote wildlife use.

1 Threatened and Endangered Speci&sproved hydrology should result in improved habitat for
threatened and endangered species. No potential impacts to threatened and endangered
species have been identified.

1 Connectivity:By increasing water stag@swetland areaswetland footprint should increase
andimprowve the overall connectivity between habitatslowever, the access roads would not be
removed as part of this project.
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Flood Protection

9 Itis not expectedhat the proposed project will play a role in flood protectimequiring
adjustment in the event of a storm evertiowever, the amount of flow released needs to be
managedso as not to create a flooding issue.

Water Supply

1 Increased groundwater recharge should benefit local permitted water supply wells.

Project Elements

As described abovéhere are22 culvertsalongBird Rookeryrail, which will be retrofittedto include
adjustableweir gates. These may be retrofitted in a manner similathi® proceduredescribed above
and shown in Error! Reference source not foundn addition to the22 culvertretrofits, an additional
adjustable weirculvert will be added to the east. Actusizingof the proposed culvert will b&urther
examined through modeling. In addition, based on modeling reghksbenefits ofimproving Bird
Rookenytrall (i.e.,raising) will be determined.

Modeling Approach

Within the refined CWI model, flow in Bird Rookery Swamp has been conceptualized to include a
groundwater component, a surface sheet flow component, aneCachannel component. To capture

the flow impediment caused by the Bird Rookery trail and culvertich until recently have been in

poor condition, blockages were added to the overland flow component by defining areas upstream and
downstream as separated flow areas. These areas are connected via culverts with weirs to capture to
simulate suspected cudvt blockage Figureb-11).

To simulate the proposed project condition, modeled culverts may be lowered and/or upsized and weir
structures varied to simulate the gate adjustment. Weirs may be adjusted seasonally to store water for
gradual release over the dry season.
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Figureb-11. CWI Refined Model Channels in Bird Rookery Swamp

Accessibility and Maintenance

Access during construction woube via theexistingBird Rookeryrail resulting inminimaldamage to
natural areasFollowing constructiojroutine maintenanceof the structureswvould be required
includingadjustmentof gates, exercising of mechanical equipmemtd mowing

Constructability and Project Risk

Overallthe project is considered readily implementable with commonly employed technologies. The
addition ofvariableweirs minimizes riskbecausehe amount of flow can be adjusted site conditions
asneeded It is not expected that the structures would be used in a flood control capg@singa

flood riskin the eventof failure.

Permitting Considerations

Culvert repair and replacement is considered a maintenance activity and should qualify for state
regulatory exemptions and/or federal nationwide permitsstallation ofadjustable weir gates angew
weirs may require higher levebf permitting depending on theize and scope of the proposed
infrastructure.Local permits may also be needed for work within areas oufsi@? a ®whéarship.
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Initial Screening Results

Based on the analysis presented above, this project is retained for inclusion withiestioeation
alternatives formulationThe benefits could be significamaind challenges are reasonable and could be
overcome. The project is readily implementable with standard technologies and psowidanal
disturbance of natural areas. The inclusion of adjustablesve@uces project risk.

5.3 Hydrologic Improvemen#&ong Shady HollowoBlevard

As described above, the primary flow pathrough Bird Rookeryextend south Thiswater isdischarge
along Shady Hollowdslevard. Projectsdescribed above aim to increase incoming flow from Corkscrew
Marsh andredistributeflows within Bird Rookenswamp The projects describeith this sectioraim to
reduceover-drainageat Shady Hollow

Generalized flow path®ward Shady Hollow &ilevard are shown orFigure5-12. LiDARJataare shown
on Figure5-13. Based on a review ofRARdata, flow throughthe eastern flow path likely discharges at
the low point at the north end of the Corkscrew Canal. Flow @ctmal is controlled downstreaut the
Cork2Structure Flow paths to the wedtischarge either to th@ondin the Saddlebrook Lalse
residential areaor to the ditch on thenorth side of Shady HollowoBlevard The pond appears to have
anaccess roadn the north and west sidgwhich maylimit the amount of dischargéischarge to the
ditch on the north side of Shady HollowBevardis limited by the presence of a berBased on DAR
imageryandsite reconnaissanda August 2024four areas of potential krach are notedseeFigure
5-13), the most significant of which is atelvest end Waterin the ditch on the north side of Shady
Hollow Boulevardflows either to Cork3 to Red Maple Swanmreservevia culverts under Shady Hollow
Boulevardor to Cork2 via atormwater pipe

RedMaple SvampPreservds located to the south of Shady HollowBevard Theapproximatdy 300-
acrearea(including approximately 60 acres of privately owned lamslgglatively undeveloped

however, LDARdata suggest theresence ofemnantditchesindicatinga portion ofthe area has been
gradeddue to historical farming operation¥he area is ringed by ditches that tie into the Corkscrew
Canal to the eastorty-first Street bisects the area in the easest direction. This road is relatively low
lying and prone to floodindditches on either side of the road covey water to the east to discharge to
Corkscrew Candbrainage from the area is to the southeast corner where it discharges to the
Corkscrew Canal south of Cork3 via an open connection. The area is ringed by ditches that tie into the
ditch on the south side.

Along Immokalee Roadunoff west ofthe roadis conveyedo Cork2. Watereast of Immokalee é¢xd
appears to be conveyed to theast toward GG7A culvert beneath ImmokaleeoBd may convey more
water to Bird Rookergwampirom areas to the eastf Immokalee Road=inally,in the western portion
of Shady Hollow &ulevardis an area previously used for agricultural purpo3éege gerimeterchannel
and berm around this area may result in short circuiting of flow, reducing sheet fladdition,due to
lack ofmanagementthe area isreportedly dominated by ndesirablevegetation.
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Figure5-13. LIDAR Elevations in the Vicinity of Shady HollmweBard

Four projectsare proposedfor consideratiorto reduceover-drainagealong Shady Hollowdslevardor
otherwise benefithe CWIProjectarea. The first includes repang the berm on the north side of Shady
Hollow Bulevardand installatiorof adjustable weir gates at key discharge locations. The selooitais

on the first with the introduction of a limited berm at the point of discharge of the eastern flow path to
allow for greater operational flexibility of water levels and flowke thirdand fourthprojectsinvolve
restoration of theformer agriculturalareaand Red Maple Swantp reduce short cirgiting and
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encourage sheet flowThefifth project alsaoinvolves installing a culvert under Immokalesato allow
water conveyance from the east to Bird Rookery Swamp

5.3.1 Project4: Shady Hollow Blvd BeiRepair and Gatimstallation

ProjectDescription and Objective

Based on a review of LIDAR dathleastsixbreach locations have been identified (deigure5-14). The
largestbreachappears to be just upstream of the Shady Holk@rmwater culvert. To the east of
Cork3, top of bernelevationsare about 20 feet NAVD Thebreach just west of the Shady Hollow
stormwater pipe hasan elevation of about 15kt NAVD. To thevest ofCork3, the berm is ipoorer
condition withcrestelevation between about 17ttt NAVD and 15kt NAVD. The proposed project
would improve the berm to a uniform 2@dt NAVD A collection ditch will be excavated just nordh

the berm to provide a source of fill for berm construction and promote sheet flow from the nowib
adjustable weisstructureswould connect the collection ditch with the existing stormwater ditch on the
north side of Shady HolloBoulevard The weirstructurewould enable bettemanagemenbf water
levels northof Shady HollovBoulevard The project would also include an assessment ofotiien
integrity over its entire length and reinforcement or reconstruction where the berm is determined to be
vulnerable through geotechnical investigation.

Suspected Berm Breaches

Western Segment

oy

Figure5-14. Location of Suspected Berm BreachAlesg Shady HollowdsllevardNorth Berm
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Project Challenges

The proposed projeds readilyimplementablefrom a technical perspectivé significant challenge
however, isavoiding impacts téhe adjacent privatelywned properties.Althoughthe gatestructure
could be used to raise surfaead groundwatesstages, extenithg hydroperiods to the norththis
increase in stage may &nd to the eastresultingin a similar rise invater levelsin the pondon private
property and adjacent to residencel is likely that thestructures willneedto be operatedollowinga
seasonatcheduleof raisingand lowering the weirstructure.However, the structures should not require
adjustment for a largstorm eventandthuswould sewve in a flood protection capacitg eliminate risk
associated with failure of the gate operatidn addition, similar to Project 3, the proposgdoject

should not deprive the BCB of a significant amount of water resulting in impacts.

Related Performance Metrics
Performance metrics related to this project incluithe following

Hydrologic Restoration of Wetlands

1 Saltwater Intrusion Water level control options provided by project implementation cannot
have significant potential for adverse impactssalinity levels in areas at risk to high salinity.
Dry season groundwater levels will be assessed in areas at risk, as well as flows at key
downstream outfall structures (such as Cocol, GG1, Imperial, RizelrCanal, etk

1 Sheet Flow Water level control options provided by project implementation should provide
enhanced sheet flowA collection ditch excavated on the north side of the berm should result in
an even collection of sheet flow without theskiof channelization.

1 Water Depth TargetsWater level control options provided by project implementation should
result in the systenbeingbetter able to meet water depth targetsorth of Shady Hollow
Boulevard Achieving an appropriate schedule of weir setsinguld be further examined
through modelingand in the field after project implementation through adaptive management

1 Hydroperiods:Water level control options provided by project implementation should result in
the systembeingbetter able to meet hydroperiod targets. Weirs maydmjusted to provide
storage during the wet season and prevent cdeainage during the dry seasofichieving an
appropriate schedule of weir settisgvithout impacting adjacent propertiesould be further
examined through modeling.

1 Dry Season Water LevalVater level control options provided likie project should result in
reducing the groundwaterecession ratend improving drngeason water levelsAchieving an
appropriate schedule of weir settisgould be further examined through modeling.

Habitat Restoration

1 Vegetative CommunityOptions provided byhe project should provide land management staff
with better controlof water levels to promote more appropriate vegetative communities.

1 Wildlife Use:Control options provided by project implementation should providad
management staffvith the abilityto better control water levels to promote more wildlife use.

1 Threatened and Endangered Speciénproved hydrology should result in improved habitat for
threatened and endangered species. No potential impacts have been identified.
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1 Connectivity:Shady Hollow @&ilevardwill remain in placendconnectivity will not be
improved. Howeverhigher stages to the north should result in greater areas of wetland
connected to other habitats.

FloodProtection

9 Itis not expected the proposed projestructures would need to bdesigned andgnanaged to
maintain flood protectionHowever water levels need to be maintained such that a flood risk is
not created.

Water Supply

1 Increased groundwater recharge should benefit local permitted water supply wells.

Project Elements

Asdescribedabove, the portion of the Shady Holldwerm east of Cork3 appears to have bebetter
maintainedwith a crest elevation of about 2@& NAVD This project would involvbermimprovement
for the 6,500feet west of theSaddlebrook Lakefevelopment(Figure5-15). Preliminarily, the berm
would have a crest elevation of 28t NAVD, although this may be refined through modelihg the
north, two collection ditchesvould be excavatedr heseditcheswould promote unform collection of
natural sheet flow from area® the north withoutconcertrating the flow at specific discharge locations
and may be operated with different weir settingehe collection ditchvill havea 5foot-wide bottom
width, 3-to-1 side slopesandaninvert of about12 feet NAVD.The intent is to maintain a minimum of 3
feet of standing water in the colléion ditch to discourageegetationgrowth that blocksthe ditch. Fill
necessary to buildp the berm may be gathered on site through the excavation of collection ditéttes.
the east end of the collection ditch, avariableweir structure will be installed to discharge water to the
existing stormwater gate on the north side of Shady Hollowl®&vard(Figure5-14 above) The weir
structurewill be appropriately sized through modeling to convey 4@@r peak design flows while
maintainingstages below anaximumof 18 et NAVD to provide a minimum 24t of freeboard.

Erosion protection would be provided at structure discharges.

Collection Ditches

Figure5-15. Shady Hollow BeriRepair Project Elements
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Modeling Approach

Within the refined CWI model, flow in the vicinity of Shady Hollow Boulevard has been conceptualized
to include a groundwater component, a surface sheet flow component, anb aldannel component
(Figure5-16). To simulate the connection between flow paths within the natural area to the north and
the stormwater ditch on the north side of Shady Hollow Boulevard, the ditches north and south of the
road are simulated in the 1D channel component. These ditchescemeected at three locations where
there are pipes under the road via culverts and weirs. The north ditch is connected to the headwater of
the Cork3 structure, whereas the south ditch is connected to the tailwater side of Cork3, creating a flow
bypass sout of the control structure.

To simulate the proposed project condition areas north and south of the proposed, Hegraross

sections of the north ditch will be adjusted to include the elevation of the berm on the north side of the
channel. This prevents overland flow below the elevation of the berm to enter the channel. The
collection ditches will be added north di¢ berm and adjustable weirs and culverts will be added and
linked to the ditch north of Shady Hollow. Weirs may be adjusted seasonally to store wHteniet
seasorfor gradual release over the dry season.

Accessibility and Maintenance

Access during construction would be via Shady Hollow Boulenesndlting in minimal damage to
natural areas. Following construction, routine maintenance of the structures would be required
including adjustment of gates, regular exercising of mechanical equipment, and mowing.

Constructability and Project Risk

Overall the project is considered readily implementable with commonly employed technologies. The
addition of variable weirs minimizes risks since the amount of flow can be adjusted to project conditions
if needed. It is not expected that the structures would be used in a flood control capaadiyga risk in

the event of gate failure.
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Figure5-16. CWI Refined Modelld channels nortof Shady Hollow @&ilevard

Permitting Considerations

Additional review of the size and complexity of the project would be required to accurately capture
permit requirements. However, environmental restoration projects of this size and scope generally
qualify for state general permits and federal nationwidsrmits. An individual ERP may be required to
ensure that neighboring properties are not impacted by the projadditionally,a federal Section 404
permit may be required for the various components of this project due to the total acreage of impacts
to wetlands.Local permits may also be needed for work within areas oufsi@®? a Bwharship.

Initial Screening Results

Based on the analysis presented above, this project is retained for inclusion withiestiogation
alternatives formulationThe benefits could be significaiowever, this depends on the stages that
could be achieved without impacts that extend beyond the beFime project is readily implementable
with standard technologies and provislminimal disturbance of natural areas. The inclusion of
adjustable weisreduces project risk.
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5.3.2 Project5: Corkscrew Canal Gate and Berm

Project Description and Objective

As describe@dbove,a significantflow pathexists draining the eastern portion ddird RookerySwamp
dischargingo the Corkscrew Canal, north thfe Cork2 structureAlthough dischargéo this canalis to
be controlled by Cork2 to the south, the operation of teisuctureneedsto consider the private
propertiesbetweenCork2 and théird RookerySwamp dscharge. This projeacludesplacing a
variable weir gate at the north end of ti@orkscrewCanalko that water levels withiniBl Rookery
Swampcan be directly managedh addition, the location of the discharge appears to be in a
topographiclow andthe structures alone would result in water flowing aroutie structure and
dischargngto the Corkscrew Canalherefore,a limited bermis proposed througlhe low area to
enablethe gate structure to functionThe extent of this berm will be defined through modeltogavoid
impacts b adjacent privately owned propertin generalthe longer and higher the berm, the high
the stage that can bachievedas well as the greater amounf storage resulting inincreased
groundwater infiltration and longer hydroperiod&e ditch and acces®ad to the eat of the proposed
structure isrelativelylow; raisingthe road which appears to be on private propergnd or
construction ofanew bem extending tothe west may be required if thigs determined to bdeneficial
and easements cannot be obtained.

Project Challenges

The proposed project is internal tbe CWIProjectareaand readilyimplementablefrom a technical
perspective A significant challenge mweventing impacts to adjacent privately ownprbperty resulting
from the higher stageslthis could be mitigated through the constructionasfadditional bermalong
the east side of theiBl Rookery Swamat significant additionatonstructionand O&8M costs Modeling
mayassistin better determining the benefitachievedby such a berm.

Related Performance Metrics
Performance metrics related to this project incluthe following

Hydrologic Restoration of Wetlands

9 Saltwater Intrusion Water level control options provided by project implementation cannot
have significant potential for adverse impacts to salinity levels in areas at risk to high salinity.
Dry season groundwater levels will be assessed in areas at risk, as well ag Rews a
downstream outfall structures (such as Cocol, GG1, Imperial, Rizelr Canal, etk

1 Sheet Flow Water level control options provided by project implementation should provide
enhanced sheet flow. Weir settisgnay be varied to promote water distribution among the
culverts.

1 Water Depth TargetsWater level control options provided by project implementation should
result in the systenbeingbetter able to meet water depth targets. Achieving an appropriate
schedule of weir settingcould be further examined through modeliagd in the field through
adaptive management.

1 Hydroperiods:Water level control options provided by project implementation should result in
the systembeingbetter able to meet hydroperiod targetéchieving an appropriate schedule of
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weir settings could be further examined through modeliagd after project implementation
through adaptive management

1 Dry Season Water LevelVater level control options provided by project implementation
should result irreducingthe groundwaterrecession ratend improving dry season water levels
The weir may be used to control the graduglease of water over the dry season to maintain
beneficial hydrologys defined within the project performance measures and metrics.

Habitat Restoration

1 Vegetative CommunityOptions provided by project implementation should provide land
management stafivith the abilityto better control water levels to promote more appropriate
vegetative communities

1 Wildlife Use:Control options provided by project implementation should provide land
management stafivith the abilityto better control water levels to promote more wildlife use.
Hydrologic impacts (increased water levels or hydroperiods) to the nearby sparrow wintering
fields within Bird Rookergwampwill need to be avoided in coordination with SFWMD land
management staff.

1 Threatened and Endangered Speci&sproved hydrology should result in improved habitat for
threatened and endangered species. No potential impacts to threatened and endangered
species have been identified.

1 Connectivity:Although the proposed project will allofer high stages within Bird Rookery
Swamp the western access road will remain in platerefore, connectivity will not be
significantly improvedHowever higher stages to the north should result in greater areas of
wetland connected to other habitats.

Flood Protection

1 Itis not expected the proposed project will pla role in flood protection. Howevethe amount
of flow released needs to lmanagedso as not to create a flooding issue.

Water Supply

1 Increased groundwater recharge should benefit local permitted water supply wells.

Project Elements

Project elementéncludea gatestructuresimilar tothat proposedfor Project 3and shown irError!

Reference source not foundhs well as berm.The length and height of the bermill be determined

through modeling to determine an appropriate balance between bagaight, length and benefit

achieved. Based on a reviewlaDARasmallbermwith a lengthof 600 feet could beimplementedwith

a crest elevation of about 13.8dt NAVD(Figure5-17). Howeverthere wouldlikely be minimal benefit

in terms of higher stage#\n approximatl 6,000-foot bermwould connect higher land to the east with

the former logyingroadon the north side of the lak&Vith this berm a crest height of about 1®ét

NAVD ischievablgFigure5-18). At its eastern extent,ite highest berm that would be considered

would have a similar crest height as the private land perimeter berm to the east with a crest elevation of
about 17 eet. This berm would extendbout 12,000 feeiround the lakeincreasing in crest elevation
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to tie in with the proposed Shady Holldvermwith a crest of 20det NAVD(Figure5-19). Fill necessary

to build the berm may be gathered on site through the excavation of collection ditches or from other
on-site locationsThese elevations and length will be better defined based on a more detailed review of
local topography as part of alternative development

Figure5-18. Berm Option Z, Crest at 15ed, Length 016,000 Feet
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Figure5-19. Berm Option & CrestVaries from 17ee NAVD to 20eet NAVD, Length dif2,000 Feet

ModelingApproach

Within the refined CWI model, flow north of Corkscrew Canal has been conceptualized to include a
groundwater component, a surface sheet flow component, anelachannel componenffo simulate
the connection between flow paths within the natural area to the north and the Corkscrew Canal,
wetlandflow-way branches are directly connected to the caff@igure 522).

To simulate the proposed project condition, a berm would be added by identifying the areas to the
north and south of the proposed berm as separated flow areas with weirs to allow overtopping. The
adjustable weir and culvert will be added to the existilogv-way connected to the Corkscrew Canal.

Accessibility and Maintenance

There is naxisting access road to this location. There is a former logging road on the north side of the
lake that follows the berm alignment shownkigure5-20. However, this road will require significant
improvement. Alternatively, based on a review of the Collier Copatgel mapthere is a strip of land
owned bythe county along the northern portion of th€orkscrew Canalest bank. This land may be
accessed at the west end of @Btreet however, a canal crossing would be required. In either case,
impacts associated with access road construction need to be considestldwing construction, routine
maintenance of the structures would be required including adjustment of gates, regular exercising of
mechanical equipment, and mowing.

Constructability and Project Risk

Overall, the project is considered readily implementable with commonly employed technologies. The
addition of variable weirs minimizes risks since the amount of flow can be adjusted to project conditions
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if needed. It is not expected that the structure would require operations in a flood control capacity
posinga risk in the event of gate failure.

%

Modeled 1-D

Channels

Figure5-20. CWI Refined Model ChannelsNorth of Cork2

Permitting Considerations

Additional review of the size and complexity of the project would be required to accurately capture
permit requirements. An individual ERP may be required to ensure that neighboring properties are not
impacted by the projecand to address wetland impactddditionally, a federal Section 404 permit may
be required for the various components of this project due to the total acreage of impacts to wetlands.
Local permits may also be needed for work within areas oufside?2 a Bvharship.

Initial Screening Results

Based on the analysis presented above, this project is retained for inclusion within the restoration
alternatives formulationThe benefits could be significattowever, this depends on the stages that
could be achieved without impacts that extend beyond the immediate vicinity of the berm. This will
likely depend on the height and length of the constructed berm. It is recommended this be analyzed
throughmodelrunsthat evaluateresults at selected key locations to better inform the berm crest
height seletion. The project is readily implementable with standard technologies. The inclusion of
adjustable weirs reduces project risk.
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5.3.3 Project6: Former Agricultural Area Restoration

Project Description and Objective

The former agricultural area includes an approximatea8#es parcel of land west of the Bird Rookery
trail head along Shady HollowoBlevard(Figure5-21). Based on a review ofRARdata, significant
modificationof the site has not taken placed., extensive ditching andrading)and the are appears to
have retained & naturaltopography.However,a perimeterditch and berm appear to have been
constructed The berm is most pronounced on the eafste, andess so on the north and west sides
The berm and ditch may lredirectingsheet flow fom its natural courseln addition,based on input
from the TWGthe site is dominated binvasive and nuisanocggetation

This project would involve degrading the beom the north sideand pluggingthe ditch to restore the
natural sheeflow. The trailhead path would have to be maintain&storation activities would also
include removal oinvasive and nuisancgegetation and plantingvith native specieasnecessaryThe
site alsoprovides a good location for an expanded visitor center at the Bird Rottgipead. This
would include added space for parking, informational signpgblicrestrooms and shadedavilions

i

- Expanded
«Visitor Center

Figure5-21. Former Agricultural Area and LiDARagery

Project Challenges
No specific challengeelatedto restoration of the formemgriculturalarea are identified.

Related Performance Metrics
Performance metrics related to this project inclutthe following

Hydrologic Restoration of Wetlands

1 Sheet FlowRemoving manmade obstructions should promote sheet flow through the
restoration area.

1 Water Depth TargetsWater depths may be improved within thiestorationarea after plugging
the ditch providing a preferential flow path.

1 Hydroperiods:Hydroperiods within the restoration area may be improved after plugging the
ditch causing drainage of the area.
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1 Dry Season Water LevdRecession ratesnd dry season water levedse not expected to be
significantly changed by the project activities.

Habitat Restoration

1 Vegetative CommunityRemoval ohuisance and invasiweegetation will improve the
vegetation community.

1 Wildlife Use:Improved hydrology and removal ohwanted vegetation should result in
improved wildlife use.

1 Threatened and Endangered Speciéaproved hydrology and removal of unwanted vegetation
should result in improved habitat for threatened and endangered species. No potential impacts
to threatened and endangered species have been identified.

1 Connectivity:Degrading the berm and improving the hydrology should result in enhanced
connectivity.

Flood Protection

9 Itis not expected the proposed project will gla role in flood protection.

Water Supply

1 The proposed project is not expectedatiect water supplies.

Project Elements

Project elements includereachingthe existing bernon the north side pluggingthe existing ditch,
removng nuisance and invasiwegetation andaddinga@ A a AcéngMaeClocation of breaches and
plugs willbe basedn more detailedopographicdata to capture low points and flow ways but could be
expected to be about 5@&&t longspaced every 50@&t. AG A & AcéneNubU include space for
parking, informationasignagepublicrestrooms and shadedavilions The area would have to be
raised to arelevationabove20feet NAVDwhich isthe elevationfor the berm described above. Fill
necessary to achieve this grade nmgathered on site fom the berm beachingactivitiesor other on
site locationsThe parking area would heevatedwith 6 inchesof shell rockor gravel. Public restrooms
would require a well and sewage holding tank avalild need tobe accessible, including an area of
paved handicapped parkingnother option would be tanstall a vault restroomsimilar to the Bird
Rookery Swamparking lot expansioproject A plan for removal ofiuisance and invasiwesgetation
would be developed based on a more detailed field reconnaissance. Replahtiative vegetation
would be doneasnecessary.

Modeling Approach

Within the refined CWI model, flow in the former agricultural area has been conceptualized to include a
groundwater component, a surface sheet flow component, aneCachannel component. A

channel has been included to simulate the effects of the petamberm(Figure5-22). To simulate the
proposed project condition the channel and connecting structures will be removed.
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Accessibility and Maintenance

Access during construction would be via the existing perimademto minimizeimpacts tonatural
areas. Following construction, routine maintenance of the structures would include occasional mowing
as well as visitor center maintenance.

Constructability and Project Risk
Overall the project is considered readily implementable with commonly employed technologies.

L

Modeled 1-D
Channels

e

Perimeter ditch
to be plugged

Figure5-22. Modeled 1D Channels in the Former Agricultural Area

Permitting Considerations

Additional review of the size and complexity of the project would be required to accurately capture
permit requirements. However, environmental restoration projects of this size and scope generally
gualify for state general permits and federal nationwidermits. Local permits may also be needed for
work within areas outsid¢ C 2 a BDwharship.

Initial Screening Results

Based on the analysis presented above, this project is retained for inclusion within the restoration
alternatives formulationThebenefits could be significant, and significant challenges have not been
identified. The project is readily implementable with standard technologies.
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5.3.4 Project7: Red Maple Swamp Restoration

Project Description and Objective

Red Maple Swamp consists of approximatel@ &res south of Shady Hollowevard Based on a
review of LDARdata, significant modification of the sitepographyhas occurregdhowever, there
appearto beremnantditches primarilyin the central western portion of the sit¢hat arein poor
condition. In addition tahe perimeterditchesand tho® along 4kt Street there appearto betwo
primary flows wayshat traverse the site from north to south. The area genergitlydesto the east with
elevationto the west at aboutl5 feet NAVD and elevatiorts the eastabout 14 et NAVD. A low area
exists in the southeast corner of the site with an elevation of aboue#BMAVD(Figure5-23). This
project would involveplugging ditches to result in more natural sheet flow.

Project Challenges

The most significant challenge itmplementingthis project is ownership. Based on information provided
by Collier CounterHigure5-24), 21 parcels that total about 61 acres are owned by private parties.
Several of these parcels are within the area of ditch filling included in this project. These parcels would
have to be acquirer easements obtained prior to project implementation. In the interbollier

County (Conservation Collier) is considering installing a monitoring well onsite to document baseline
hydrologic conditions and assess posstoration hydrology as a result of the CWI.
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Figure5-23. Red Maple Swamp Site Features and LIDAR Imagery
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Figure5-24. Red Maple SwamPBarcel Ownership

Related Performance Metrics
Performance metrics related to thioject includethe following

Hydrologic Restoration of Wetlands

1 Sheet Flow Removing manmade obstructions should promote sheet flow through the
restoration area.

1 Water Depth TargetsWater depths may be improved within the restoration area after plugging
ditchesproviding a preferential flow path.

1 Hydroperiods:Hydroperiods within the restoration area may be improved after plugging the
ditchescausing drainage of the area.

1 Dry Season Water LevdRecession rateand dry season water levedse not expected to be
significantly changed by the project activities.
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Habitat Restoration

1 Vegetative Communitylmproved sheet flow should improwthe vegetation community.
1 Wildlife Use:Improved hydrology should result in improved wildlife use.

1 Threatened and Endangered Speci&sprovedhydrologyshould result in improved habitat for
threatened and endangered species. No potential impacts to threatened and endangered
species have been identified.

1 Connectivity:Removal of maimade drainage features anohproving the hydrology should
result in enhanced connectivity.

Flood Protection

9 Itis not expected the proposed project will play a role in flood protection.

Water Supply

1 The proposed project is not expectedatiect water supplies.

Project Elements

Project elements include plugging the existing ditslonsite The location of breaches and plugs will be
based on more detailed topographic data to capture low points and flows ways but could be expected to
be about 50 éet long spaced every 50@dt. Local permits may also be needed for work within areas
outside{ C2 a ®wharship.

Modeling Approach

Within the refined CWI model, flow in the vicinity of Red Maple Swamp has been conceptualized to include
a groundwater component, a surface sheet flow component, andahannel component. AR channel

has been included tgimulate the effects of thelitchesaround the northen half including the Shady
Hollow ditch, and the #1 Street ditch(Figure5-25). To simulate the proposed project condition, the
proposed wetlandlow-ways will be added that will redirect some of the flow that goes east along the
41% Ave ditch to the south
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Accessibility and Maintenance

Access during constructiamould occur byconstructing temporary access roadsginigthe ditches. The
disturbance would be temporary in nature and restored as part of construction activities.

Constructability and Project Risk
Overall the project is considered readily implementable with commonly employed technologies.

Permitting Considerations

Environmental restoration projects of this size and scope generally qualify for state general permits and
federal nationwide permitsLocal permits may also be needed for work within areas oufsi€®2 a 5 Q a
ownership.

Initial Screening Results

Pursuant to a meeting with Collier County staftluding Conservation Collien August 8, 2025his
project isexcluded fromfurther evaluationuntil such time as ownership of the entire Preserve is
complete While there may be some hydrolodienefitswithin Red Maple Swamgnd theproject is
readily implementable with standard technologjeke potential impacts to private property ownease
amajorconcern and extensive hydrologic restoration of the onsite wetlands is not needin the
property acquisition requiredhis is considered a loAgnge project.

5.3.5 Project8: GG Main Branch Canal Connection at Inmokaleg R

Project Description and Objective

The GG Main Branch Canal extends approxim&taiites from the Golden Gate Canal in the east to
Immokalee Rad in the west(Figure5-26). The canal receives runoff from residential aréathe south
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south towardPicayuneStrand and the BC& to the west towards the Cypress Carial the west of
Immokalee Rad is a ditch extending tBird RookerySwamp A connection between the GG Main
Branch and this drainage ditch via a culvert unidemokaleeRoad may reoute water toward Bird
RookerySwamp The connection would include a culvert under ImmokaleadRwith an adjustable weir
gate for flow control.

Project Challenges

The proposed project is external to the CWI Project area and may require access easements both during
construction and after to facilitate maintenance. The project would require work within the roadway
right-of-way and the temporary diversion of traffic. In addition, the GG Main Branch provides flood
protection, so proposed changes need to be thoroughly evaluated to ensure a similar level of flood
protection will be provided. The GG Main Branch currently discharges to Picayune Strand and,the BCB
whicharealso in need of additional water. Although the amount of water that inayerouted to Bird

Rookery Swamp may be insignificahis issue needs to be considered.

Another significant challenge is that based on a review of Collier Cpantgl informationthe

drainage ditch to the west is on private property. Therefore, proposed improvements to the drainage
ditch would require an easement or land acquisitibmaddition, thetransfer of water between the
Golden Gate MaiBasin and the Lake Trafford Basin is problematic

Finally, this project may not be compatible with Project@orkscrew Canal Gate and Berm, since the
ditch is located outside of the proposed berm area. If it is determined that this project can provide
significant benefitland acquisition or easements could be obtained to provide a separate ditch for
conveyance for local drainage and the current ditoclhilddischarge into the bermedrea via a gate
structure. Modelingnaybe used to assess the benefits of this project to determine whether it should be
further investigated.

Pageb-39



Sy )
. Corkscrew Watershed Initiative §m 'é
Jiiiewn CWI Shortand LongTermRestoration ProjectdMemorandum &

Immokalee

Rd \
Bird Rookery
Swamp

ImmokaleesRg

GG Main & ok
Drainage TR Branch Canal GG7 Weir =+

Strueture! ;¢ <
' e ._‘\J i T~ e ac;' T l\/ % ! i '

e e

: t Corkscrew !

' Naiid ¥ [FEinao:
& < i N3 § 0. - %

Figure5-26. GG Main Branch Connection Drainage

Related Performance Metrics

Performance metrics related to this project inclutthe following

HydrologicRestoration of Wetlands

1 Sheet FlowAdditional water brought to Bird Rookery Swapnpvided byproject
implementation should provide enhanced sheet flow.

1 Water Depth TargetsAdditional water brought to Bird Rookery Swamp provided by project

implementationshould result in the systemeingbetter able to meet water depth targets

1 Hydroperiods:Additional water brought to Bird Rookery Swamp providegimject
implementation should result in the systelneingbetter able to meet hydroperiod targets

Dry Season Water LeveAdditional water brought to Bird Rookery Swamp provided by project
implementation shouldesult inreducedrecession rate and improved dry season water levels

Habitat Restoration

1 Vegetative CommunityAdditional water brought to Bird Rookery Swamp provideghimject
implementation should provide land management staith the abilityto better control water
levels to promote more appropriate vegetative communities

1

Wildlife Use:Additional water brought to Bird Rookery Swamp providegbimject
implementation should provide land management staith the abilityto better control water
levels to promote more wildlife usélydrologic impacts (increased water levels or hydroperiods)
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coordination with SFWMD land management staff.

1 Threatened and Endangered Specidsiditional water brought to Bird Rookery Swamp
provided by projectmplementation should provide land management staith the abilityto
better control water levels to result in conditions more suitable for endangered species.

1 Connectivity:Although the proposed project witirovide more watetto Bird Rookery Swamp
connectivity will not be significantly improved.

Flood Protection

1 Itis not expected the proposed project will pla role in flood protection. Howevethe amount
of flow divertedneeds to be controlled so as not to create a flooding issue.

Water Supply

1 Permittedwater users downstream of the project area as well as the BCB may rely on water
currently discharged to the Golden Canal. Diverting this water through Corkscrew Swamp may
limit their access to this water. This requires further investigation to ensurenapgdts are not
significant.

Project Elements

Project elements include a culvert under ImmokaleadRconnecting the GG Main Branch canal to the
ditch. Furthermodelingmaydeterminethat improvements to the ditch are required to enhance
conveyanceThe purpose of the GG7 weir structure is to maintain stages along the GG Main Branch
Canal A similar weir structure or gate may be needed on the west side near Immokadde R

Modeling Approach

Within the refined CWI modehoth the GG Main Branch Canal and ditch on the west side of Immokalee
Road were included as@) channelsKigure5-27). However, the two are not connected. To simulate the
proposed project conditions, the two will be linked by a culvert under Immokalee Road and any additional
elements to achieve the objective of the project.
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Figure5-27. GG Main Branch Modeled Channels and Modeling

Accessibility and Maintenance

Access during construction woube vialmmokalee Rad. Following constructiorroutine maintenance
of the drainageditch would berequiredincluding mowing andegetationcontrol.

Constructability and Project Risk

Overal| the project is considered readily implementabRisks would be common to a typical roadway
culvert construction.

Permitting Considerations

An individual Environmental Resource Permit (ERP) may be required to ensure that neighboring
properties are not impacted by the project. Additionally, a federal Section 404 permit may be required
for the various components of this project due to the todakeage of impacts to wetlandsocal permits
may also be needed for work within areas outs{fd€ 2 a Hwhéarship.

Initial Screening Results

Based on the analysis presented above, this projeexétuded fronfurther considerationThe benefits

are expected to be minimal whereas the challenges appear significant. Based on a review of headwater
stagesthere maybe some positive gradient to the west hbitiis relatively small and generalbccurs
duringthe wet season when stages within the Bird Rook&vgmp are also high. Challenges are

significant including the potential need for land acquisitions or permanent easements.

5.4 WesternFlowwaylmprovements

As described isectiord4.5.1, the KikerPreserveproject will have a significant effect on the hydrology of
the westem flow-way. Although originallyconceivedas a flood control project, it isnderstoodthat the
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further evaluated through modelinduring the design phase

Flow within thewesternflow-way originates within theAMP(Figure5-28). Based on discussions with
AMPpersonne] this systems primarily rainfalldriven butalsoreceives some runoff from adjacent
agriculturaland mining areasThesystem becomes too weluringthe wet seasorand has extended
hydroperiodsimpeding park maintenance activitigdowever,in the dry season, the system is
characterized as too dwyith relatively large differences between wet season and dry season water
levels.

Flow from the AMP discharges to Flint Pen Strand via culverts beneath Corksaeard the adjacent
access roads leading to the Lee Couwmg}i field. Just South of Corkscrewdad is an aredhat was

described asoo dry in discussions with the TWG. From Flint Beand water discharges either to the
west through culverts beneath75 or to the south to the Kehl Canal. Phases 1 and 2 of the Kiker
Preserve project should mitigate any oveérainage to the wstthrough the introduction of a berm with
gates. The third phase of the Kik&eserve project includes a segment on the north side of the Kehl
Canal. However, due to the need for land acquisition of properties located to the north of the proposed
Phase 3 Berm location, this phase of the Kiker Preserve project lsoving forward at this time.

Water that does not flow west toward the Kiker Preserve project continues south, ultimately discharging
to Kehl Canal. Discharge to Kehl Canal is controlled by the presence of a berm on its north side.
However, the berm is in a state of disrepa@sulting in uncontrolled discharge.
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Figure5-28. Westen Flowway Flow Paths

Two projects are proposed for theesternflow path. The first involves repairing the berm on the north
side ofthe canal and installation of adjustable weir gates to allow better management of water levels
and discharge from the nortfiFigure5-29). This project is in the same location as Kiker Phase 3

project, however, as described above, thihaseis not moving forward at this time. Therefqrthis

project would be an interim measurand improvements made as part of this project would be
incorporated into futurePhase 3mprovements The second involves improving conveyance under
Corkscrew Road. This project will allow for better management of stages within the AMP and provide
more water to Flint Pen Strand which may be managed as part of the Kiker Preserve Project.
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5.4.1 Project9: Kehl Canal Berm Repair

As described above, discharge to K&édmal throughthe breaches in the northerberm is uncontrolled.
This could result iover-drainageof the area to the north. Thigrojectwould involvethe repair of the
Kehl Canahorth berm and the installation of adjustable weir structste allow better control and
managemenbf water levels within Southern Flint Pen Strand to the north.

Project Challenges

The proposed projedsreadily implementable fsm a technical perspective. A significant challenge is
avoidimpacing privately owned propertiefocated in Flint Pen Strand to the norilhich isthe same
issue impeding progress on Phase 3 of the Kkeserveproject. Howeverthe objective of the project
is to improve the integrity of thexistingberm to helpavoidfurther breaches anthtroducestructures
that may be used timprovewater levels. Foinstance although gates may bepenedduring the wet
season to preventighsurface water stagesetter management of water leveduring the dry season
may improvestorageand groundwater rechargeesultingin longerhydroperiodsandreducing
excessivgroundwater drainage

Related Performance Metrics
Performance metrics related to this project incluithe following

Hydrologic Restoration of Wetlands

1 Saltwater Intrusion Water level control options provided by project implementation cannot
have significant potential for adverse impacts to salinity levels in areas at risk to high salinity.
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Dry season groundwater levels will be assessed in areas at risk, as well as flows at key
downstream outfall structures (such as Cocol, GG1, Imperial, RizelrCanal, etk

1 Sheet FlowWater level control options provided by project implementation should provide
enhanced sheet flow. Weir settiagnay be varied to promote water distribution among the
culverts.

1 Water Depth TargetsWater level control options provided by project implementation should
result in the systenbeingbetter able to meet water depth target&chieving an appropriate
schedule of weir setting could be further examined through modedimg) adjusted after project
implementation through adaptive management

1 Hydroperiods:Water level control options provided by project implementation should result in
the systembeingbetter able to meet hydroperiod target®Veirs may be used to control the
gradual release of water over the dry season to maintain beneficial hydrology. Achieving an
appropriate schedule of weir settisgould be further examined through modeling.

1 Dry Season Water LevalvVater level control options provided by project implementation
should result irreducingthe groundwaterrecession ratend improving dry season water levels
Weirs may be used to control the gradual release of water over the dry season to maintain
beneficialhydrology.Achieving an appropriate schedule of weir setting could be further
examined through modeling.

Habitat Restoration

1 Vegetative CommunityOptions provided by project implementation should provide land
management staffvith the abilityto better control water levels to promote more appropriate
vegetativecommunities.

1 Wildlife Use:Options provided by project implementation should provide land management
staff with the abilityto better control water levels to promote more wildlife use.

1 Threatened and Endangered Speci€gtions provided by project implementation should
provide land management staffith the ability tobetter control water levels to result in
conditions more suitable for endangered species.

1 Connectivity:Although the proposed project will alloligher stages in the southern portion of
Flint Pen Strandhe berm willremain in placetherefore, connectivity will not be significantly
improved.

Flood Protection

9 If the project involves altering weir levels to prevent fiireg of privately owned properties to
the north, additional assurances may be needed depending on the magnitude of the potential
impact. This issue will require further evaluation through modeling.

Water Supply

1 Permitted welswithin the southern portion of Flint Pen Strand rely meal groundwater
rechargeto maintain groundwater levels for extractioHigher stageprovided by project
implementation should improve groundwater recharge.
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Project Elements

The KehCanalextendsapproximately 8,000 feet east ofBonitaGrandeDrive. The proposed Kiker
Preserveberm extends only about 15,60@dt betweenBonitaGrande Drive and VincenbBd since the
natural topography rises in the east and further extension of the berm provided little benefit. Similarly
the 15,600 éet betweenBonitaGrandeDrive and Vincent Drivare the focus of this projectThe

existing bermmorth of Kenl Canalvaslikely constructedof material excavateddém the canal. The berm
ties intoBonitaGrandeDriveto the westwith a crownelevation of about 4 feet NAVD.The kerm crest
elevationnormally vaies fromabout 17 and 20feet NAVD.Thereare several breaches in the berm with
lower elevationsin some casesdsthan 10feet NAVD These breaches providecontrolleddrainage

of Flint Pen Stran@rigure5-30).

The proposed project will be similar to that proposed for 8teadyHollow berm ard includeberm
reinforcementand repair and the introduction of adjustable weir gateshietter water level
managementThe targetelevationfor improvements has been set ad feet NAVD the sameelevation
asBonitaGrandeDrive This elevation would beefined based on more detailed review of elevation
data. This would allow for adjustment of water levels with a peak stage3dédt with allowance for 1
foot of freeboard.To the north berm collectionditcheswill be excavated, each approximately)@0
feet long and connected to an adjustable weir struct(féggure5-31). Separatecollection ditches will
allow for better management of water levels locally aratyingstages from one endf the bermto the
other (.e., higher in the east than in the wesihe project would also include an assessment of the
integrity of the berm over its entire length and reinforcement or reconstruction where the berm is
determined to be vulnerable through geotechnical investigatidaterial from the excavation of
collection ditches will be used to improve the berm.

There is one crossing of Kehl Canal at Raalieer Road. Water is conveyed from east to west along
Kehl Canal through a series of culverts, reportaitytotal These culverts ari@ poor conditionandwill
be replaced and upsized aarpof this project.
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Figure5-30. Kehl CandliDARImagery (East and West Segments)
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Figure5-31. Kehl Canal Repair Project Features

Modeling Approach

Within the refined CWI model, flow in the vicinity of Kehl Canal has been conceptualized to include a
groundwater component, a surface sheet flow component, anelachannel component. Several of the
flow paths north of Kehl Canal were incorporated &8 dhannels as shown dfigure5-32. To simulate

the connection between flow paths within the natural area to the north and Kehl Canal, wéktand

way branches directly discharge to the Kehl Canal at several of the berm breach locations.

To simulate the proposed project condition areas north and south of Kehl Canal, cross sections in the
canal will be adjusted to represent the proposed reinforced berm on the north side of the canal. The
existing Flint Peflow-ways that connect to the Kehl Canal will be disconnected and instead connected
to the collection ditches to be added north of the canal. Adjustable weirs and culverts will be added
connecting the collection canals to the Kehl Canal. Weirs may be adjustemhathaso store water in

the wet seasoffor gradual release over the dry season.
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Figure5-32. Kehl Canal Vicinity Modeled Channels

Accessibility and Maintenance

Access during construction woube via theexistingaccess road/berm on the north side of Kehl Canal
resulting inminimaldamage to natural area&ollowing constructiofroutine maintenanceof the
structureswould be required includin@djustmentof gates, regular exercising of mechanical
equipment and mowing

Constructability and Project Risk

Overallthe project is considered readily implementable with commonly employed technoldhies.
addition ofvariableweirsminimizes risks since the amount of fland water levels to the nortban be
adjusted to project conditionasneeded.As discussed above, if weiequire adjustment to prevent
flooding of privately owned property, assurasgeed to be put irplaceto mitigatethe increased risk
of flooding.However if automation were provided, higher stages could be attained without the
increasedisk of flooding.

Permitting Considerations

Berm maintenance activity and should qualify for state regulatory exemptions and/or federal
nationwide permits-The addition ofvariable weirs may require a higher level of permittingaddition,

a Section 408 authorization may be required from th& Army Corps of Engineers, as a portion of this
project overlaps with th&outhern REWRestoration @mprehensiveEvergladesRestorationPlan

project.
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Initial Screening Results

Based on the analysis presented above, this project is retained for inclusion within the restoration
alternatives formulationThe benefits could be significammowever, this depends on the stages that

could be achieved without impacts that extend beyond the vicinity of the berm. Although the challenges
includethe acquisitionof several properties, the use of variable weirs could allow for adjustment over
time with higher stages and areas of inundation as these properties are acqtiredhroject is reaity
implementable with standard technologies arefjuiresminimal disturbance of natural areas.

5.4.2 Project D: Corkscrew Road Culvert Improvements

Project Description and Objective

As described abovéhe primary source of water to Flint Pen Strand (and the Kiker Preserve project) is
from the AMP via culverts beneath CorkscrevadR The area north of Corkscrew Roadharacterized

as too we in the wet season, causing routine maintenance to be diffieltdtoo dry in the dry season.
To the south of CorkscrewoR, the area of Flint Pen Strand is characterized as being too dry. This
suggests the culverts under CorkscregadRmay be restrictinglow during the wet season. The purpose
of this project is to improve the culvert connection between the AMP and Flint Pen Strand. Water
moved to the south during the wet season, maydiaced in storage within FlinteR Strand and better
managed within the Kiker Preservproject. The additional water placed in storage could result in
extendedhydroperiods enhanced groundwater rechargend reduced groundwater recession rates
extending into the dry season.

To the north and south of Corkscrewdf are access roads taee Countyotable supply wellgFigure
5-33). Based on a review of LiDARgure5-34), these are at a higdr elevation than the surrounding
topography and may be impeding surface water flow. This project would impheveulverts beneath
Corkscrew Road as well as the adjacent access roads. Culverts would be intbrougb upsizing
and/or deepening. In additigrvariable weir gates would be installed for better stage and flow
management.
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Corkscrew Road

Access Road Culverts
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Figure5-33. Corkscrew Road Culverts
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Figure5-34. Corkscrew Road Access Road Culverts and LIiDAR Imagery
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