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EXECUTIVE SUMMARY

Blind Pass is natural tidal inleliocated in Lee County on the Gulf Coast of Florida and is bounded

by Captiva Island to the noréimd Sanibel Island to tls®uth This area of the coast is characterized

by a series of barrier islands and tidal passes that are separated from the mainland of Florida by
various water bodie®lind Pass has migrated and closed at various times throughout hstdry

is presentlymanaged by Lee County with an ongoing dredging program to maintain the inlet in an
open condition

The study described in this document provides an update 19¥38lind Pass Inlet Management
Planandrecommends refinements for future managemeBtiofl Pass. The studyasdeveloped

as a collaborative effort with Lee County, the City of Sanibel, and the Captiva Erosion Prevention
District (CEPD) to develop a mutually agreeable inlet mgan@ent strategy for the futune a
sciencebased approaci hestudy aso aligns withhe objective of balancing the sediment budget
between the inlet and adjacent beachad assishg the FDEP in adopting an Inlet Management
Planpursuant to the requirements of Section 161.142, Florida Statutes

The scope of thistudy included literature review, data collection, preparing a sediment budget
update, performing an alternatives analysis with advanced numerical modeling, and developing
inlet management recommendations. The alternatives analysis utilized the numexiledl m
Delft3D to evaluate the conceptual designs in an individual and combined fashion. A Technical
Advisory Committee (TAC) was involved in the study development and execution, which included
representatives from Lee County, the CEPD, The City of Samibélthe FDEP. The study also
included a series of stakeholder meetings at key points in the progression of the work where the
study findings, modeling approach, and project alternatives were presented and discussed.

Beginning in 2008009, Lee County imlpmented the Blind Pass Restoration Project with the
objective of maintaining Blind Pass in an open conditibhe projectresulted in several
maintenance dredging events with 100% of the material placed south of the inlet aloegnorth
Sanibel IslandThe rapid adjustment of the system after the dredging project suggests that the
dredge template exceeds the equilibrichannel crossectional area artttlal currents alone are

not sufficient to maintain thdesireddredged depth3Vithin about a year folling a dredge
maintenance event, the outer part of the dredged channel begins to trap sand, which causes a
temporary deficit to adjacent areas until the channel fills and bypassing is restored. This suggests
a dominance of the wavaduced alongshore driftver the tidal forces, which effects the sediment
balance between the channel and adjacent beaches and overall stabiliiplet.thbese factors
represent the primary challenges in maintaining Blind Pass in an open condition.
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According to the update20032015 sediment budget, approximately 51,000 cy/yr is transported
toward Blind Pass from the north (Captiva Island) and 89,000 cy/yr is transported south of
Bowmands Beach (Sani bel |l sl and) . This indicat
study area on Sanibel Island. The material being captured by Blind Pass is already being dredged
and placed entirely along northern Sanibel IsJavidch supports the objective of bypassing 100%

of the 21,000 cyl/yr of inlet material to the south.

Based on aeview of the previous inlet management plan, along with the overall history, aerial
photographs, monitoring data, sediment budget analysis and input from the TAC and local
stakeholders, a comprehensive alternatives analysis was performed with the Daltt@bcal
model. Eghteen (18)preliminary alternatives were evaluated to identify the reffictive
management options and screen out the less effective meaBoeepreliminary alternatives
included options such as: no action, dredging, changes BiitlaePass jetty, beach fill, deposition
basins, structures on the north end of Sanibel Island, and a spur at Blind Pass jetty.

Based on the results of the preliminary alternatives, the most effective componerdsmigresd

into three final alternatesfor comparison of inlet management strategies. The scenarios include
combinations ofa truncated dredge template, connections to Pine Island Sound, beach fill on
Sanibel Island and structurakpur atthe end ofthe Blind Pass jettyEach final alterntive was
simulated for a period of 5 years and for two storm conditibneresults were analyzetirough
evaluation of morphology, volume changes, channel stability and storm resjpogseeral, the

final alternatives show similar morphological trersatgl comparable benefits to each other, with

the main difference being the magnitude of changes. Based on the results of the study and the
findings presented herein, Final (combined) Alternative 3 is the selected recommended
management plan update. The mooended plan includes:

1 Truncated dredge template based on Preliminary Alternative 3c with the variable dredging
depth along the inner channel.

1 Sanibel Island beach fill based on Preliminary Alternative 6a with the fill template between
R-110.5 and RL125.

1 Modified connections to Pine Island Sound with-s&ablished connection to Sunset Bay
and Wulfert Channel extension.

1 Spur at Blind Pass Jetty as a 100 ft long extension in a-soutth orientation.

The features of the plan may be implemented imased approachased orexisting permits,
performancemonitoringand regulatory consideratiar@®ther ongoing actions with regard to the

inlet maintenance should continue and be updated as appropriate, such as a monitoring program
and navigational notice©ngoingdiscussions between the County, CEPD, the City of Sanibel,
FDEP and other commenting agencies megult in modifications to the recommended plan
Further refinement and engineeriiog thedesignphasds recommended prior to implementation.
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BLIND PASS INLET MANAGEMENT STUDY
2018 UPDATE

1. INTRODUCTION

Blind Pass is located in Lee County on the Gulf Coast of Florida and is bounded by Captiva Island
to the north and Sanibel Island to the sdtilgurel1-1). This area of the coast is characterized by

a series of barrier islands and tidal passes that are separated from the mainland of Florida by
various water bodies. The adjacent inlet about 5 miles to the north is Redfish Pass, which separates
Captiva Islandrom North Captiva Island. To the south, Clam Bayow Old Blind Passare
currently closed making the next connection to Pine Island Sound about 13 miles away at the south
end of Sanibel IslandThe islands are connected by the Blind F&isdge, and tle Blind Pass

jetty is located on the northern side of the pass on Captiva Island.

1 ..
"™ " Roosevelt

CEEEEEEEEEEEE——

‘[L Gulf of Mexico

2 o

Figure 1-1. Location Map (Background Image Date: March, 2017, Source: Lee County).
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1.1History

Blind Pass is a natural tidal inlet and naigrated and closed at various tintbsoughout history

A detailed account of early history can be found in the Blind Pass Inlet Management Plan (CPE,

1993). Prior to the opening of Redfish Pass in 1921, Blind Pass was a more substantial inlet with
a lager tidal prism. The Blind Pass ebb shoal associated with the larger tidal prisRe({figh

Pass) most likely helped maintain the seaward position of the south end of Captiva Island and the
north end of Sanibel Island.

When Redfish Pass opened, it iwapd a significant portion of the tidal prism of Blind Pass,
making Blind Pass a smaller, more unstable inlet. The ebb shoal of Blind Pass migrated to shore
and no longer provided protection for southern Captiva and northern Sanibel. The inlet cross
sedion decreased due to shoaling to a point of complete closure of the channel. A cycle ensued in
which Blind Passvas opened by storms and closed by shoaling. By 1964, the spit once again
migrated to the south and closed the pass. The pass was noereagam until 1972 following
Hurricane Agnes.

In 1972, Lee County installed a terminal groin on the north side of the pass to protect the road and
bridge by stabilizing the beach to the north at Turner Beach Park. The pass was closed again
between 197%and 1980. The pass was reopened in its present position by a subtropical storm in

June 1982. In 1988, theaftivaErosionPreventionDistrict (CEPD)extended the terminal groin

on the north side of Blind Pass by 100 feet to stabilize the beach nourigtmmjest on Captiva

Island.

Between August 1998 and October 1999, Blind Pass closed due to natural processes. In a limited
effort to open the inlet, 20,400 cubic yarn@y) were removed from the channel in early 2001
seaward of the Blind Pass bridgehelproject had a short expected life span, since the controlling
crosssection landward of the bridge was not dredged. During construction, sand infilled and was
removed two additional times. In the years after the project, the inlet closed, reopdredsed

several times.

In December 2008, Lee County began dredging 4open Blind Pass, which was completed on
July 31, 2009. The project was accomplished pursudimn¢toriginal inlet management plan (CPE,
1993)and interlocahgreement joined by the CEPD, Lee County and City of Sanibel with the state
contributing financial support. With ongoing maintenance dredging, the pass has remained open
and the dredge material has been placed downdrift on Sanibel Island. Lee Coumiydnteken

the study described herein wiin advanced 3D numerical modeling effort to evaluate optamns
refine the management of the passa scientific basis.

2
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1.2 Overall Objective

Based on historicecords and dredging evendind Passs an unsthle inlet thathas a tendency

to closewithout ongoing maintenanceWhen open, the pass is narrow, shallow and lacks the
typical ebb and flood shoal features of a vedtablished tidal inlet. Since 2009, Blind Pass has
been maintainedh anopenconfiguationby dredging the channel and bypassing material to the
downdrift beach of Sanibel Island. The pass has required frequent dredging due to rapid infilling
of the channel, and the downdrift bedasbeen periodicallyaffecteddepending on the conditio

of the inletand location of the channel

Several management strategies that have been developed and/or implemented are described in the
existing management documents for Blind Pass: the Blind Pass Inlet Management Plan (CPE,
1993)and the Florida Degrtment of Environmental Protecti®rategidBeachManagement Plan
Southwest Gulf Coast RegigfsMP; FDEP, 2015) The current management strategy is to
maintain Blind Pass in an open condition by dredging and mechanically bypassing material to
Sanibel $land.

The study described in this document provides an update to the original inlet manggement
(CPE, 1993) and refines the maintenance of Blind Pass. The study has been developed as a
collaborative effort with Lee County, the City of Sanibel, and the Captiva Erosion Prevention
District (CEPD) to develop a mutually agreeable inlet managementgstritte the future and

assist the FDEP in adopting an Inlet Management Plan for Blind Hesgtent of this study also

aligns with the strategy of the SMP tgpass sand to Sanibel Islangbdatethe sediment budget
andsupport State adoption ah inlet management plan

1.3Purposeand Scope

The primarypurposeof this inlet management studyto develop an updated sediment budget for

the inlet and to evaluate strategies of inlet sediment management with the objective of balancing
the sediment liget between the inlet and adjacent beaches pursuant to the requirements of Section
161.142, Florida Statute$he studyassessethe coastal processes at Blind Pass and evaluate
strategies of inlet management with the objectivenaintaining Blind Paskm an open conditian

The study seeks improvethe function of the inlet therelextending the life ofiredging projects

so that periodidredgingis more effective The studyalsoconsiders protection of the existing
infrastructure, maintaing theexisting level of recreation access and use,aidingpotential
impacts to navigationOverall, be study provides recommendations for the ongoing management
of the inlet and adjacent beaches within its area of influence and considers the cafipativé

the appropriate governmental agencies and local stakehaltlers have been engaged through

a series of public meetings
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The scope of this study includiéiterature review, data collection, preparing a sediment budget
update performingan altenatives analysisvith advanced numerical modelingnd developing

inlet management recommendationsa sciencébased approach The alternatives analysis
utilized the numerical model Delft3D to evaluate the conceptual desigas individual and
combina fashion A Technical Advisory Committed TAC) was involved in the study
developmenand execution, which included representatives from Lee County, the CEPD, The City
of Sanibelandthe FDEP.The study also includeal series oftakeholdemeetingsatkey points

in the progressionof the work where the studfindings modeling approachand project
alternatives were presented and discussed

The TAC met frequentlythroughout the process and their input, combined with the valuable
insights of the locakesidentsfrom the public meetingswas taken in account along with
engineering judgement and technical findingike resultsof the Delft3D modeling effort were
discussed with the TAC and presented to local stakeholders for their input. By combining model
results, outcomes of discussions with the TAC and stakehphifetsengineering analgs (e.qg.
sediment budgetipdate histaical findings, aerial and literaturereviews, flow and transport
analyss, etc.), recommendations for the Blind Pass Inlet Management Study were developed.

Theinformation presented in thstudyhas been developdd assisiin the adoption of ahnlet
ManagementPlan by the State of Floridaand to support future permitting efforts for
implementation The Delft3D Modeling Study- Inlet Management Study of Blind Pass and
Adjacent Beachesand documentationwith the presentations from each of ttseakehdder
meetings aréncluded with this reporas Appendix A and Appendix B, respectively.

2. PHYSICAL INLET CHARACTERISTICS

2.1 General

Blind Pass is a natural inlghat joins the Gulf of Mexico with Pine Island Sound and is
approximately 90 miles south of thiampa Bay entrance. Redfish Pass, which separates Captiva
Island from North Captiva Island, is the nearest adjacent inlet and is located 5 miles to the north.
To the south, intermittent connections to Clam Bayou and Old Blind Pass have historically
occured although they are currently closed. Atthe south end of Sanibel Island, Pine Island Sound
connects directly to the Gulf through the San Carlos Bay entraiepasss bridged by Sanibel
Captiva Roagdwhichconnects Sanibel and Captiva Island$indPass haa jetty located on the

north side of the inlet othe south end ofaptiva Island.On both Sanibel and Captiva Islands,

the shorelines adjacent to Blind Pass are classified by the FDEP as critically eroded (FDEP, 2016)
and both islands hav®een periodically nourishesith both offshore and inlet sands
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Blind Pass is an unstable initidenced by itsendency to closevhich isprimarily due towave
induced alongshore driflominatingthe tidal forceghat flow through the inletPrior to 2009,
Blind Pass has been periodically opened and closed. When open, the pass iamdshaNow
and lacks the typical ebb and flood shoal features of aastblished tidal inlet.The tidal
currentsaloneare not sufficient to keep the pass omerd the sdimentmobilized by wave action
and transportedypically from north to south in the littoral drift fills in the inletesulting in
periodicclosure.

Since 2009, Blind Pass has been maintained opepebwdically dredging the channel and
bypassing material to the downdrift beach of Sanibel Island. The frequent drexigerded to

address theapid infilling of the channeblnd thesoutherlybeacteshave benefitted from the sand
bypassing; however ,b tpiogendeaexdeedbe@owndrift sedmenteeede f f e c t

2.2 History of Blind Pass

Although the objective of this studgcuseson thetimeframe since the developmenttbé 193
Blind Pass Inlet Management PIEPE, 1993)the main events, manmade or natural, that affected
the dynamics of the inlet and its area of influence dascribed below for context Aerial
photographs oBlind Pass for1995, 1999, 2001, 2009, 2010, 2011, 2013, 2014, 2016, @18
provided inFigure2-1 throughFigure2-12 for reference.

The major historic events affecting Blind Pass generally indbeepening of Redfish Pass
1921, various storms andurricanesthe opening and closing of Clam Bayou attl Blind Pass,
nourishment projects, dredging of Blind Pass, thiegletty constructiofextension The history of
Blind Pass througth992is provided in the previous inlet management study (QREJ.

The opening of Redfish Pass in 1921 capturedrafssant portion of the tidal prism of Blind Pass,
making it a smalleeand more unstable inlet. fe inlet cross section decreased in area (due to
shoaling), which eventually resulted in the complete closure of the ch&toeh activityis
credited for griodicopening but shoaling resulted iepeatedubsequentlosure Clam Pass and
Old Blind Pass, which are smaller unstable insetsth of Blind Pass on Sanibel Islaha@ve also
intermittently opened and clos€dPE et al, 193). Sunset Bayasconnected to the main Blind
Pass channébr decadesfor examplefrom at least 197@s shown in thd993 Blind Pass Inlet
Management Plan (CPE, 199B)yough 1995 Kigure 2-1). By 1999, the connection began to
experience significant shoalingigure 22) and eventually closed as shown in the 2008 aerial
(Figure 24).

In 1972, a terminal groin was installed on the north side of Blind Pass to pradatidge by
stabilizing the beach to the north at TerBeach ParkThe terminal groin was extended in 1988
as part of the beach restoration project that was constructed along the entire length of Captiva
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Island (CPE et al, 19). The jetty is a rubblenound structure approximately 200 feet in length
(Figure2-1).

The dredging history of Blind Pass is presentedable 21. The first dredging oBlind Pass
occurred in 2001The pass was completely closed prior to dreddinguie2-2). Approximately

20,400 cysandwas removedrom the Gulfside of the Blind Pass Bridge to-open Blind Pass

and place a small quantity ®and on Sanibel Island beaches fierh15 and R1L15.5 Blind Pass

closed shortly after the 2001 project was complétggure2-3). The immediate closure of Blind

Pass was a result of insufficient sand removal to establish tidal flow necessary to maintain an open
inlet.

Table 2-1. Blind Pass Drelging History.

Completion Proiect Quantity Dredge Dredge Placement
Date ] (cy) Type Location Location
March 2001 Interim 20,400 Mechanical Gulf Sanibel Island
May 2009 Restoration 148,000 Hydraulic G;;fuizd Sanibel Island

September First
P Maintenance 63,300 Hydraulic Gulf Sanibel Island
2012
(Phase I)
First
June 2013 Maintenance 37,600 Hydraulic Sound Sanibel Island
(Phase II)
June 2017 Second 89,700 Hydraulic Gulf and Sanibel Island
Maintenance Sound

Beginning in 2008009, Lee Countymplemented the Blind Pass Restoration Project with the
objective of maintaiimg Blind Pass in an open conditionThe projectintendedto include
mainenance dredging every 5 years and several maintenance dredging events have occurred since
then (Table2-1). The dredging events and the inlet response based on monitoring reports is
summarized below in order to frame the context of the past performance of the current
management approach for Blind Pass, and the objectives of this study.
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Figure 2-1: Aerial view of Blind Pass, January 1995. Source: U.S.G.S. through Google Earth.
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Figure 2-2: Aerial view of Blind Pass, January 1999. Source: LABINS.
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Figure 2-3: Aerial view of Blind Pass, 2001. Source: Lee County.
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Figure 2-4: Aerial view of Blind Pass, January 2008. Source: Lee County.
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Figure 2-5: Aerial view of Blind Pass, October 2009. Source: Lee County.
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Figure 2-6: Aerial view of Blind Pass, February 2010. Source: Lee County.
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Figure 2-7: Aerial view of Blind Pass, February 2011. Source: Lee County.
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Figure 2-8: Aerial view of Blind Pass, February 2013. Source: Lee County.
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Figure 2-9: Aerial view of Blind Pass, February 2014. Source: Lee County.
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Figure 2-10: Aerial view of Blind Pass, January 2016. Source: Lee County.
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Figure 2-11: Aerial view of Blind Pass, February 2017. Source: Lee County.
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Figure 2-12: Aerial view of Blind Pass, January 2018. Source: Lee County.
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2.2.1 Blind Pass Restoration Project

Blind Pass was successfully dredged in 20089 on both sides of the bridge, including channels
leading to Pine Island Sound and Roosevelt Chasm@hg the Blind Pass Restoration Project
The projectexcavated 148,000 @nd placed gproximately 136,90 cy between RL12 and R
114 (105,100 cy on the beach and 31,800 cy in the nearshéy@)roximately 11100 cy was
hauled away and disposed(QfEC, 2010) Figure2-4 shows an aerial view of Blind Pasl®sed

in 2008 The clannel had been closed far period of timeas evidencedy the vegetation
establishechorth of thebridge.Figure2-5 showsthe passopenin October 2009, approximately 5
months after the dredgirgas complete

Significant shoaling of Blind Pass occurred between August 2009 and January 2010. The amount
of sand shoaled into thdredge template was approximately 40,£9QCEC, 2010). Most of the
shoaling occurred in the outer channel sectismshallow sandbar between Captiva and Sanibel
Islands This shoalings highlightedby the waves breakingn the outer ebb shoal ardaring a

wave event captured in the aerial view of February 26igufe2-6). In the following year, the
development of &pit of sandbecame emerge downdrift of the groinas seen irthe February
2011aerial(Figure2-7). This dynamic feature is frequenttire Blind Pass coastal system, forming
within months and then spreading in the outer channel.

In response to the continued channel shoaling in the following ydwsfirst maintenance
dredging of Blind Pass was conducted in 20RBase ,| Gulf side) and 2013(Phase Il Sound

sidg. The 2012 effort placed 63,30@y between R116 and R118 (dredged from seaward of
bridge) and the 2013 effort plac&,600cy between RL12 and R113.5(dredged from landward

of bridge) (CEC, 2013) The amount of sand excavated from the permitted borrow area totaled
approximately 101,000y (CEC, 2013). It isotedthat approximately 40% of the infilled volume
was measured only 5 months after constructempecially in the outer section of the chdnne
(seaward of bridgeJFigure2-8 shows the aerial view of Blind PassJanuary 2013.

Based on the June 2013 survey, the total volume within thel Blass dredge template was
approximately 53,16@y (CEC, 2013), predominately in the sections seaward of britige.
corresponds to approximately 53% of the total dredged volume completed in MayT2&13
majority of this volume(84%) wasdredged from theuter section of the channethich was
completedn September 2012inemonths before the surveyas collected

Between June 2013 and July 2014, an additi8@d@70cy of accretiorwas calculated within the
dredging template, 33% seaward of briddgg5mmediately landward of bridge and 13% further
north (CEC, 2014. Based on the 2014 survey, the total volume within the Blind Pass dredge
template was approximately 83,68@ The 2014 aerial view of Blind Pass is presenteigure

2-9 and depicts the shoaling in the dredging tempdaiga sand spit downdrift of the terminal
groin.
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In June P17,the second maintenance dredging excavapgdoximately 89,70@y from Blind
Passmostly from the outer sectioApproximately 67,06@y were placed betweenRL2 and R
114+200 and approximate®?,640cy were placed betweenRL6 and RL18(CEC, 2017)Figure
2-10 presents the aerial viewv January 2016before dredging andFigure2-12 shows the aerial
view in January 2018after dredginy

Therapid adjustment of the system after the dredging project suggests that the téragtate
substantially exceeds the equilibrium channel ceesdional area. This is especially the case in
the auter section of the channel, seaward of the bridge. Consequently, tidal caloee&re not
sufficient to maintain the dredged depths and the systeirmsto predredging conditions.

The bathymetry maps from annual monitoring reports show that ttieeno sections of the
channel are getting wider over tifteEC, 2010, 2011, 2013, 2014 his is due to the adjustment

of the dredged slopes of the channel, resulting in deepening outside the template limits and
accretion inside the channel limits, which is cleared in subsequent maintenance dredging projects.
Theoretically, this process bdite the stability of the Pass, since it results in less restriction to
water flow through the area apdtentiallyincreassthe tidalflow.

The outer section of the channel servessend sourcéor beach nourishment projeas Sanibel
Islandas parbf the maintenance dredging evermiswever theouterpart of thedredged channel

that crossethe bypassing bdregins tarap sandapidly withinabout a year following dredging
projects This trapping process causes a tempodaficit to adjacent aasuntil the channel fills
andbypassing is restored’he sediment balance between the channel and adjacent beaches and
the instability ofthe Blind Pass channel, given by the dominance of the wagced alongshore

drift over the tidal forcesare the gimary challengse of maintaining Blind Pasén an open
condition

2.2.2 Nourishment on Adjacent Beaches

Several beach nourishment projects have been constrantegdaptiva and Sanibel Islands,
adjacentto Blind Pass The first sand placement projeat Captiva Islandvas built in 1961

placing 107,00@¢cy of material from the bay side of the island in conjunction with 134 groins.
Most of the groins that were constructed have either since been removed, buried, or destroyed.
The second project, known #ge South Seas Plantation fill projeptaced 655,00@y of beach

fill along 12 miles of beach at the north end of the islénwin R-87 to R93.4and was completed

in 1981. The third project was the first island wide beach nourishraedtwas built in 19889

and was constructed as a federally reimbursable project. The nourishment project placed
approximately 1,596,00€ of fill along the entire4.7 miles ofCaptiva Island
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A nourishment prograto maintain theCaptiva s | a n dchesvadiraplemented with the initial
islandwide project in 1988/8%&nd typically occus on the 810 year nourishment cycle, barring
major storm impacts and/or subsequent repaing fifst, second and third renourishment projects
occured in 1996, 20086 and 2013 respectively andalsoincluded fill placementon Sanibel
Island. One interim project was constructed in 2008 to repair storm damBteEement volumes
and locations aresummarized in the following paragraplisgure 2-13 shows the locations of
projects constructed since 1981.

The 1988/89Captiva Island project utilized saxdedged from the ebb shoal of Redfish Rass$
marked the iri i a | project for t he betwsdn &% dni R10% dher i s h me
subsequent projects after 1988/89 utilized offshore borrow ar@dee first enourishment
following the 1988/1989 projecivas constructed in 1996, apthcedapproximately 821,000y

on Captiva Island from 4 to R109 and 239,000y on Sanibel Islanéfom R-110 to R114. In
20052006 the second renourishment projptaicedapproximatelyl, 017,00y between R84 to
R-1090n Captiva Islangand on Sanibel Iand245,000 cy between-R10.5 andr-116and 91,000

cy betweerR-116and R118 No fill was directly placed betweenRL4 and R115 on northern
Sanibel Island at Clam Bayou due to permit constraint2008,54,836 cy were placed between
R-85 and R86, and 44,554 cy were placed betweerd®Rand R96 to repair damages from the
2005 hurricanes. In 2013,the third renourishment project placégi3, 400 cy between R84 and
R-1090n Captiva Islan@nd 80,80y from R-110.5to R-1160n Sanibel IslandAs in the 2005
2006 projectfill was not placed between R14 to R115 at the Clam Bayogap Following
construction of the 20234 renourishment project, a new{®ar permit was obtained from FDEP
for future renourishments of thelands, which removed thisonstraint The permit was issued in
2014 and expires December 11, 202&yptiva Island nourishments are anticipated to continue in
accordance withthE EP D6 s 0 n gmanageynert @agradnd permit authorizations

The nourishment projects on Captigtand supply sand to the beach updrift of Blind Pass. The
Blind Pass jettyserves to stabilize the south end of Captiva Island and the north side of the Blind
Pass inletBecause of the updrift suppsgdiments transportedeyond the jetty tthe areasouth

of Captiva Islandi.e. Blind Pass and Sanibel IslaAdiditional structural interventions have the
potential to alter the existing transport of fill and impart various downdrift effects. For example,
extending the existing Blind Pass jetftyther offshorewould likely hold a wider beach to the
north, but requireadditional sanda maintain thdransportbenefit Whereas, a new structure on
thesouthsideof Blind Passnay providdocalstabilization but could also interfere with the natural
bypaseg and create a shadowing effect on the downdrift beadlnes far, he placement of
material on Sanibel Island in conjunction w@hptiva Island nourishments haiged in offsetting

the erosion on the north end of Sanibel Island in addition toeatusl andmechanica(dredging)
bypassing of materiacrosBlind Pass.Alternativeconcepts are explored further in thedeling
analysisassummarized in theections below.
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Figure 2-13. Historical Beach Nourishment Projects since 1981.
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2.3 SedimentBudget Update (20092015)

The sediment budget for Blind Pass and adjacent beaches was analyzed using the period from 2009
to 2015 between monuments/ on North Captiva Island andR1 on Sanibel IslandThe
sediment budget waerformedo analyzeand updatéhe coastal processes and tresidsediment
transport in the inletomplexand study area. The sediment budget W& @sed to calibrate the
Delft3D model(Appendix A)

The start of the time period coincides with the initial dredging of the Blind Pass Restoration Project
in 2009as the baseline for analysigheproject has the intent of maintaining Blind Pass in an
open condition through periodic dredging, #sdmplementatiomepresents a fundamental change

in the historic management of Blind Pass. The end of the study period coincides with the most
recent surveys available at the time of the analysis (2015).

The sediment budgeime period also accounts for the 2013 Captiva and Sanibel Isdand
RenourishmenProject and the Blind Pass Restoration Project maintenance event H2@03 2
The 2013renourishment project placeg@oximately 783,40@y of sand fromoffshore sources
between monuments-84 and R109 and 80,800 cyon Sanibel Islandrom R-110.5 to R116
(CB&lI, 2014).No fill was placedn thegap between R14 to R115due to regulatory restrictions
The2012Blind Pass Restoration Projetredged Blind Pass apdaced 63,300 cy betweerBR.6
and R118, and the 2013 effort placed 37,600 cy betwediRand R113.5 (CEC, 2013).

Previous sediment budgets are presented in thd B®3d Pass Inlet ManagemeRian (CPE
1993 spanningl941 to 199kandare summarized belofer comparison in this analysis.

2.3.1 Longshore Transport

Longshore transport is defined as the movement of sand within the surf zone in a direction parallel
to the beach, depending primarily on the incident wave heigtitwave angle. The longshore
transport curve is used to illustrate the direction of transport, north or south, along the study area.
The shape of the curvensost informativan identifying erosion trendsThe net annual longshore
transport for the 200 - 2015 period is presented kigure2-14.
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Figure 2-14: Net Longshore Transport Rates along Captiva Island and Sanibel Island.

24
APTIM ENVIRONMENTAL & INFRASTRUCTURE, INC.




A negative slope on the longshore transport line indicates accretion, which removes sand from the
longshore transport.Conversely a positive slope indicates erosion, which adds sand to the
longshore transport. Transport is to the north when the cubetaw O cy/yr. Transport is to the

south when the curve is above 0 cyl/yr.

The longshore transport is based on measured volume changesoaiuRients above the depth

of closure {13 feet, NAVD) and accounts for the volume placed on Captiva and Sisidrels

during the 2013 Captiva and Sanibel Islaukbnourishment Project (B4 to R109) and on

Sanibel Island during the 202913 maintenance event of the Blind Pass Restoration Project. The

depth of closure is derived from long term monitoriofigbead profiles CPE, 200J. The

longshore transport curve starts aB&6 at the north end of Captiva Island and accounts for 1,000

cy/yr being transported from the bypassing feature at Redfish Pass towards Captiva Island south

of R-85 and ends at-BR21atBb wmands Beach south of Blind Pass

Along the study area, the net sediment transport is from north to poatayily attributed to the
prevailing wave direction coming from the northwe#t nodal point exists at the north end of
Captiva Island, where éhtransport reverses to the north towards Redfish, Rask the net
sediment transport is 0 cylyiThe location of the nodal poirst not a fixed position in time, but

was approximated to be monumenBR based on review of historic repofGPE, 1995; CBE,

2010, recent data trends, and inspection of dominant current patterns from the numerical model.

South of the nodal point, the longshore drift resumes toward the sthithmet sediment transport
increases (erosion) until it stabilizes around momimdR98 to R100. Transport decreases
(accretion) from about R00 to R105, where is reaches an equilibrium rate of approximately
50,000cy per year towards south, betweerl85 and RL09. The historic hotspots on Captiva
Island are located in the nbern and central littoral cells, whiclorrespond tohe highest erosion
rates on the littoral transport curve (steepest slopes). The area bet@®8¢a R109is shown to
berelatively stable/accretional.

It is estimated that approximately 51,0800f beach sand igansported t@lind Pass annually.
A pronounced nodal point is not apparent on the downdrift side of thelirdeib the absence of
a developed ebb shoavhich is supported by inspection of dominanirrent patterns from the
numerical model. The transport curvealso suggests thatpproximately 30,000 cy/yr are
transported through Blind Pass to Sanibkind indicating areductionof 21,000 cy/yrdueto the
inlet. South of the pass, longshore drift continues south and increases (erosiomldgjMhere
it decreases (accretion) throughlR1. The highest erosion rat@sthe study area on Sanibel
Island demonstrated hige littoral transport curve (steepest @lspare between-R12 and R116.

The data from the longshore transport curve was us#te sediment budgetnalysis which is
discussed furthen the section below.
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2.3.2Sediment BudgetAnalysis

The 20092015 sediment budgepdateis presenté in Figure2-15, and include£aptiva Island
Blind Pass and Sanibel Islan@he alongshore calculation limits for the sediment budget cells are
associated with fnonuments as shown Figure2-15. Thevolume changes o@aptivaand
Sanibellslands arecalculatedabove the depth of closurel8 feet, NAVD), and account for the
volume placed on Captivand Sanibellslands during the 2013 Captiva and Sanibel Island
Renourishment Projeeind the 2012013 maintenance of the Blind Pass Restoration Project

TheBlind Pass inlet complex was designated into three (3) cells based oratagidathymetric
features: thanlet landward of the bridgeheinlet seaward of the bridgandabypassing feature
The boundary of theediment budget ceshown inFigure2-15for theinletlandward of the bridge
designates the physical limits of the calculatiohll other cellsare depicted witlexaggerated
seawardoundariegor graphicalpurposes

Theinlet changeseaward of the bridgeere calculated to thextent of the available dabetween
R-109 and R1L105. Thebypassing featurextendssouth of the inlet and overlaadjacentR-
monument®n Sanilel Island In order to separate the volumetric changes occurring on the beach
and those occurring in thelet/shoalin this areathe cell between monuments-R10.5 to R112

were divided This is shown in the sediment budd&igure 2-15), where thefibeacto cell
represerg volumetric changes abové feet, NAVD88a nd t he fshoal 0 cell
of closure like all other cells

Along the study area, the sediment transport is from north to south. Approximately 51,000 cy/yr
was transported from Captiva Island to Blind Pass inlet from-200%. During this time, he

inlet seaward of the bridge g&id 20,000 cy/yr. Approximately 20,000 cywyas alsdransported

from the inlet to the north end of Sanibel Island1(.5 to R112) and 10,000 cy/ywas
transported from the inlet to the bypassing featukezolume gain of 1,000 cy/yrwas measured

in the flood shola which may be limited byhe available data and the flattening/sloughing of the
dredged channel slope3he sediment budget aligns with the transport curved@mgonstrates

that the inlet complex (seaward and landwardhefliridge) captures approximately 21,000 cy/yr.

Sanibel Island south of the inlet from1R0.5 to R112 was erosionalduring the assessment
period losing 14,000 cy/yr and contributing to the sediment transport to the south of 34,000 cy/yr.
The bypassindeature gaiad 7,000 cy/yr and 3,000 cy/yand wadransported south of-R12.

The area from R12 to R116 was alscerosional, losing 58,000 cy/yrApproximately95,000

cylyr crosses the southern boundafythat cell at R-116, wherethe trend on Sahel Island
changed to accretional with the section betweenl 6 and R121 having gaired 6,000 cy/yr.
Beyond that location,moroximately 89,000 cy/ywastransported south of-R21.
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The sediment budgets presented in the previous inlet management study span from 1941 to 1991
(CPE, 1993). The discussions in the previous inlet management stGENe, 1993 and the
observations to datendicate that the historic condition of the study area is very dynamic,
considering the various states of opening, infilling and closure at Blind Pass, the presence or lack
of an ebb shoal or bypassing, the formation and/or development of adjaceni{Reldfish Pass,

Clam Bayou, Old Blind Pass), structural influences, beach nourishments and vulnerability to storm
impacts. These natural and anthropogenic actions influence the coastal processes and can change
the magnitude and trends of inlet and beadiab®r from erosional to accretional between time
periods. The condition from 2009 to 2015 is fundamentally different than the time periods
analyzed in the past since Blind Pass has been maintained in an open condition since 2009,
although it is noted that infilled rapidly and approached closure during this time period (see
Section2.2.1). The more recent updated sediment budget provides a basis for thetia#srna
analysis presented herein as it reflects the current condition of the relevant coastal processes.

3. INLET MANAGEMENT ALTERNATIVES EVALUATION

The inlet management alternativaralysispresented herein represerite evaluation of the

different strategieshat may be available to achieve the stated stljgctives. The different
strategies are referred to asobjéctavecomparisantofi ves o
different factorsfocused on balancing the sediment budget and evajutten effect ofvarious

options for managinthe inlet and adjacent beaches. Based on previous studies and the sediment
budget developed in this study, the managemeBtinfl Pass shoulgrimarily address theapid

infilling of the pass and thieigh eroson rates on the north end $&nibellslandwithout causing

negative effects to the coastal system

The alternativeswere developed to test options to address the challenges in the behavior of the
pass and adjacent beachese ptimary challengaaclude(1) the instability of Blind Pass channel
position and crossectional areaaused by high sedimentation rates around the bridge and seaward
with a tendency of inlet closure over time and requiring frequent maintenance dredging, and (2)
the unstable dendrift beach behavior and erosion at the north end of Sanibel latsutiated

with the pass

The alternatives analysis included a prelimimrsgyeeningand finalanalysisphase. This allowed

for an initial individual evaluation of many different@imanagement strategies, sastiredging,

sand placement, sediment basins, and structural stabilization. The alternatives were evaluated for
their overall effect on the coastal system including the erosion/sedimentation patterns, inlet
stability,andvb umet ri ¢ changes along the inletds adj a

Based on the findings from tipeeliminaryalternatives analysiseveral alternatives identified as
positive measures were adapted and combined i
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inlet management strategiesd carried forward to the final analysis phatbe Combined
Scenariosveresimulated in order to evaluate the collective effects ointbst effectivedesign
features on the systeatcording to the study objectivedhe findings vere used to formulate
recommendations for inlet management.

A numerical model, Delft3D, was setup, and calibrated for the Blind$2adgarea. This state of

the art hydrodynamic and sediment transport model allows the simulation of various alternatives
to simulatethe effects oeachalternative on the inlet and adjacent beaches. The details of the
model setup and calibration are provided in Appendix A. Each ahtheidual and combined
alternatives was simulated in the Delft3D numerical model.

The preliminary alternatives were evaluated under average conditions for Siaehsalternative

was designed to a preliminary level sufficient for description in the numerical model and for
comparison of the effects on the beach with No Action or tineest management approach (i.e.
Blind Pass Restoration Projeci)he final alternatives were evaluated under average conditions
(5-year simulation) and two storm conditions. The two conditions were selected to represent winter
conditions (January 2016 @bFront) and summer conditions (Hurricane Charley, 2004).

Detailed results and technical discussions are presented in AppeaddsAmmarized belowit
is recognized that angf these conceptualternatives will require additional refinement in
engireeringand design for permitting and implementatishich is outside the scope of this study.

3.1Preliminary Alternatives Analysis

Preliminaryalternatives were developed and discussed thghTechnical Advisory Committee
(TAC) and presentetb stakeholdes. A list of preliminary alternatives to be evaluated was
finalized following theinitial meeting andresulted ineighteen (18alternatives described below
and shown inrable3-1.

3.1.1 Preliminary Alternatives Development and Evaluation

The preliminaryalternativesncludedoptions such aso action, dredging, changes to the Blind

Pass jetty, beach fill, deposition basins, structures on the north end of Sanibel Island, and a spur at
Blind Pass jetty.See Appendix A for additional information includimglumes and discussion of

the preliminary alternatives results.

The layout for each alternative is shown in the initial bathymetry for each alternative-in Sub
Appendix A1. Alternative 0 (No Action) and Alternative 3a (Blind Pass dredge templeQdt
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NAVD) represent the two baseline conditions for comparison in the alternatives analysis. Results
for Alternative 3a are evaluated relative to No Action.

Results forall other alternatives are analyzed relative to Alternative 3a. Therefore réhatbee
results represent the net effects associated with each tested componém initial alternative
screening, the Blind Pass dredge templateefAtitive3a) was implemented in the model as an
idealizedversion of the permitted dredge templad@sidering a uniform dredging depth-aD ft
NAVD. The alternative does nistclude beach fill placement, which allows the effects of the inlet
dredging to be isolateahd evaluated independent of other effects

Table 3-1: Summary of the Preliminary Alternatives.
Alt 0: No Action (2016 bathymetry as initial condition). NO ACTION

Altlb: Blind Pasgdredge template Wulfert Channel extension to Pine Island Sound
Alt3a: Blind Pass dredge templaté@ ft NAVD) DREDGING
Alt3c: Truncated Blind Pagdredge templaté&10 ft NAVD) ALTERNATIVES
Alt4: Alt3a + Restore connection Bunset Bay1995 condition)

Alt5a: Alt3a+ Blind Pass jetty: Remove BLIND PASS
Alt5b: Alt3a + Blind Pass jetty: Shortdny 50 ft JETTY
Alt5c: Alt3a + Blind Pasgetty: Lengtherby 100 ft ALTERNATIVES

Alt6b: Alt3a + Beach filt: south end oCaptivalsland BEACH FILL
Alt6c: Alt3a + Beach filF: Ebb shoal enhancement ALTERNATIVES
Alt6d: Alt3a + Beach filk: Nearshorglacemenat Sanibelsland

Alt7: Alt3a + Deposition Basin (interior and exterior) DEPOSITION BASINS

Alt8b: Alt3a + Angled (Z) structure on Sanibel Island
Alt8South: Alt3a+ Straight structure (tipt similarlocation as8b) SANIBEL
Alt8Center: Alt3a+ Straight structure north of previous STRUCTURE
Alt8North: Alt3a+ Straight structure north of previous

1
1
1
1
1
1
1
1
1 Alt6éa: Alt3a+ Beach fill*: northendof Sanibellsland
1
1
1
1
1
1
1
1
1

Alt9: Alt3a + 200 ft Spur at Blind Pass jetty SPUR

*Beach fill volume = 102000 cy for all Alt6 variatioas.

The permitted dredge template for the Blind Pass Restoration Project (Alternative 3a) terminates
just north of Roosevelt ChanneAlternative 1b represents the Blind Pdsedge templatwith a
Wulfert Channel extension to Pine Island Sound. Altéraat represents the Blind Pat®dge
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templatewith restoring theconnection to Sunset BayThese alternativeare intendedo test

improvements tehe tidal flow between Pine Island Sound and the Gulf of Mexi@n effort to

increase the stability dhe inlet Alternative 1b serves to extend the tempfatéher, towards

Pine IslandSound and connect it through existing shallow channels. Alternative 4 restare
historic connection to Sunset Bay, demonstréedonditionsthat have existeth the past. An
example of this condition can be seen in the 1995 aerial photogr&pjumne2-1. This provides

an additionapathway for tidal exchandgeetween Pine Island Sound and the Gdihe dredge
volume for Alternative 1b and Alternative 4 is 264,000 cy and 184,000 cy, respectively.

Alternative 3c representstruncated Blind Pass dredge templat®(ft NAVD). The truncated
template was inspiteby the performance of the past dredging eff(iiscussed in Sectio?.2)

and rapid infilling of the outer section of tlegistingdredge tempke. The truncated template
leaves the outer section of the existing dredge template in place, maintaining a portion of the
bypassing bar, which is th@imary sediment transport pathway from north to scathoss the

pass The basis of this alternative to reducethe initial disruption inalongshoresediment
transport following dredging and alleviate teenporarydowndrift effect on the adjacebeaches

The dredge volume for Alternative 3a is 66,000 cy.

Structural modifications to the existing Blind Pass north jetty were evaluated in Alternafilie 5.
Blind Pass jetty alternatives were included to examine sftecthe system by modifications to
the jetty, which serves to stabilize the north side aidPass and south end of Captiva Island.
Each of theealternativesalsoincludes the dredge template. Alternative 5a removes the jetty
completely, Alternative 5b shortens the jetty by 50 feet, and Alternativengthies the jettyby

100 fed.

Severdsand placement options were considene@llternatives 6a, 6b, 6¢, and 6d. Beeclude
sandplacement on the north end of Sanibel Island, south end of Captiva Island, ebb shoal
enhancement, and nearshptacement at Sanibel Island&ach of the altemtivesalsoincludes

the dredge templatelhefill volume is 102,000 cy for all Akrnative6 variations

Alternative 7 considers the usetafo sediment basing an effortto trap sand from the littoral
budget in designated locatmior mechanicabypassingEach of the alternativd&ewiseincludes

the dredge templatel'he deposition basins are located immediately adjacent (south) of the Blind
Pass jetty and landward of the brid@ee dredge volume for Alternative 7 is 181,000 cy.

Severalstructural alternatives for the north end of Sanibel Island were consideidternative

8, referred to as8b, 8S(south) 8C(cente), and 8N(north). Alternative & was initiallyset upas

a longgroin on the south side of Blind Pass, did notinclude the dredged chanrahd had

negligible effects on the flows without dredgingherefore, ach of thetestedversions of
Alternative8 includes the dredge templatalternative 8hincludesan angled structure on Sanibel
Islandshaped similartothe et t er 06Z 6. Alternative 8S is a
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seaward tip location at the same position as Alternative Aternatives 8S, 8C and 8N are all
straight structures at various proximities to BliPakss inlet. The objective of tharbel structure
alternatives is to compare the effect on the inlet stability, channel migration to the iataith (
shorelineerosion) and downdrift effects.

Alternative 9 is 200-foot spur extended south from the end of the Blind Pass jetty, perpkamndicu
to the existing structurendincludes the dredge templat&he objective of this alternative is to
evaluate the ability toedirect flow andsediment transport in a more sloerly direction past the
inlet channel. The basis is that bgducing the ranspet and subsequeninfilling of the inlet
channel naturalbypassingcan be improvednd channel migratioreduced

3.1.2 Preliminary Alternatives Results

Each preliminary alternative was simulated for a period of 5 yeEsadescribed in Appendix.A
Model results were analyzed qualitatively and quantitatively using several model outputs to
evaluate the multiple objectives of the studyjhetwo baseline scenariagereAlternative 0 (No
Action) and Alternative 3a (Blind Pass dredge templal®, ft NAVD). Results for allthe
preliminaryalternatives are analyzed relative to Alternative 3a, which is a baseline cottiktion
includes the presently permitted action (dredge templaleydore, resultsrelativeto Alternative

3a represent the net effacassociated with each tested comporsembpared to the existing
program.

Considering the large number of alternatives and model results, a subset of model plots is provided
in the main text othe model reportAppendixA) to facilitatereviewof the peformance of each
alternative The results primarily focusn relative athymetric changesver 5 years, volumetric
changes alongshore, and evaluation of minimum inlet s®esgonal area for stability purposes.
Additional model setup data, sensitivity aysis, and relative change plots are provided in the
SubAppendices to the model report.

Following thepreliminary alternativeanalysis, aombination othe most effectivenanagement
strategiesvere identified for furtheconsideratiorbased on the initiadtudyfindings including

The current inlet maintenane@proachs functional andeneficial.

Dredging thougmearshore baemporarilydisruptsbypassing

Connectiongrom the Gulf of Mexicao Pine Island Sounsupport channel ability.
Thesystem is in balance with existiBlind Pass JettyJaptiva Islanderminal groin.

Fill placement benefits thedjacenbeackeswithout a considerable effect on inlet stability.
Erosion on Sanibel is related to inlet channel variakdlitg§ysedimentransportdeficit.
Structural installations on Sanibehyoffer protection from channel variability.

A combination of alternativesould provide a greatdrenefit tothe maintenance plan

© NO O wWNE
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9. Channelinstability andsediment transpoxtariability maybe addressed with:
a. Modifications to dredging template
b. Connectiongo Pine Island Sound
c. Fill placemenbn Sanibel Island
d. Structural stabilization

3.2Final Combined ScenariosAlternatives

Several preliminary alternatives identified as positive measuresadiapted and combined into
threefinal alternatives a8 Co mb i n e d f@ compadson obisleb management strategies.
The Combined Scenarios are simulated in order to evaluate the collective effects of the multiple
design features on the syste®@imilar to the screening of the preliminary alternatives, the final
alternatives phase was approached in awisp fashion.The scenarios include combinations of

the truncated Blind Pass dredge template, connections to Pine Island Sound, beach fill bn Sanibe
Island and the spur at the Blind Pass jéigble3-2 below showg the features that are included in

each final alternativeéherein referretb as Final Alternative 1 ¢RIt 1), Final Alternative 2 (FAlt

2), and Final Alternative 3 ¢(Alt 3).

Table 3-2. Final Alternatives - Combined Scenarios Matrix.

Al ternative Featur g F-Al 1 F-Al 2 F-Al X

Truncated templ ate V V V
Connection to Pine *
(WulCRran)nel \% \4 v
Sanibel beach fill V V V
Connection to Pine *
(Sunset Bay) \4 \4
Spur at Blind Pass V

*Smaller connection than Final Alternative 2.

SeeAppendixA for additional details on the combined scenarios selected faletretopmenof
the final alternativeswhich are summarized below.

3.2.1 Final Alternative 1

Thepreliminary alternatives analysis suggest thatgermitted dredge template creates a sediment
sink and temporarily interrupts the longshore transport, therefore reducing the bypassing of
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material to Sanibel Island. This is most apparent immediately driéelging, and slowas the
dredge template fills inThe infilling effectschannel stability, which may also be related to flow
restrictions in the channel itselfikewise, the current plan has the beach fill template between
approximately R112 and R114, which is south of the apparent area of néld.beach fill in this
alternative is shifted to the northHR.0.5 to R112) to absorb the effect of the inlet dredging. In
addition, by placing the material further to the north, the material that isameely bypassed in

the dredging event may provide a buffer for the interruption in natural bypassing and function as
a feeder beach for the area to the south.

To further assess these hypotheBasal Alternative 1 includes the following features:

1 Truncated dredge template based on Preliminary Alternative 3c with the variable dredging
depth along the inner channel. The primary objective of including this feature in the
combined scenario is to maintain the bypassing bar in order to reduce the disstigiteon
alongshore sediment transport and the negative effects in downdrift heaches

1 Connection to Pine Island Sound (Wulfert Channel esitem) based onPreliminary
Alternative 1b witha channelapproximatelyl00 ft wide (-8 ft NAVD). The primary
objectve of including this feature in the combined scenario isnimaBce connection
between Blind Pass and Pine Island Sound in order to increase the tidal flux and inlet
stability.

1 Sanibel Island beach fitlased orPreliminary Alternative 6a with the filemplate between
R-110.5 and R112.5 (60,000 cy, average density of approximately 38 cyiig primary
objective of including this feature in the combined scenario isyfass the dredged
material that has accumulated in the channel to the north ¢nel isfand creating a buffer
to absorb the inlet induced dynamics

3.2.2 Final Alternative 2

This alternativevas developed on the same basiFiaal Alternative 1 butadds aconnection to

Pine Island Sound through Sunset B#yincludes the truncated drgel template, extended
connection to Pine Island Sound through Wulfert Channel, and the same beach fill template. The
addition of the Sunset Bay connection is expected to further improve water feaghithe main

inlet channel, increasing stability. This was also one of the features that local stakeholders
identified as having existed in the past with positive benefits.
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To further assess these hypotheses, Final Alternative 2 includes the fglfeaiares:
91 All the features of Final Alternative 1.

1 Connection to Pine Island Sound (Sunset Bay) based on Preliminary Alternative 4 ,which
includes a 75 ft wide channel with transitioning depths from Blind Pass to inland sections
(-10 ft, -9 ft and-8 ft, NAVD). The primary objective of including this feature in the
combined scenario is to reduce the restriction in the main inner channel (south of the
Roosevelt channel intersection) and reduce hydraulic losses in order to increase tidal flux
and inlet sability.

3.2.3 Final Alternative 3

Final Alternative 3 is a scaleldack ormoderategdversion ofFinal Alternative 2 plus a structural
modification to the Blind Pass Jettylt includes the truncated dredge template, modified
connections to Pine Island Sauthrough Wulfert Channel and Sunset Bay, the same beach fill
template andaddsa spurat the Blind Pasdetty.

The dredge footprinvasmoderated iran attempt to reduce the impact to the natural resources in
the area, andias considered to beore ralistic for implementatioandpermiting. For example,
theWulfert Channekxtension and theonnection to Pine Island Sound through Sunsetvizag
reduced to a uniforni7.3 ft NAVD (-5 ft MLLW) and thebottom ofthe cutwas defined to b20

feet wide wvith 1V:5H side slopes.

Considering much of the connection back to Pine Island Sound is at 2.5 ft Matkélow) in
the 2015 bathymetry, the top of the maybe close to 45 featide in order to achieve the bottom
depth and dimensionCutting through the existing land maasareas that are higher tharb ft
MLLW to recreate to connectionttee Blind Passhannel willrequire awider surfacecutin order
to achievea uniformbottomcut Therefore the width of thetop of the cut for the connection
varies based on the existing bathymedinyd topographybut the bottom channel widtivas
assumed to beonstant at 20 feet.

The spuris proposedn a northsouth orientationextending perpendiculdrom the seaward end

of the existing je#t to redirectsome of thanean totakedimemtransporpastthe inlet The effect

of this modification is expecteih reduce theéendency foisedimento settlein the inlet channel,
andlikewisereduce the channel migratiolm order to evaluate the sensitivity of the coastal system
to spur length and location, a comparative analysis was perforntessashedn SubAppendix

A-3 of the modeling report. The results suggest that the effectiveness of thecspases with
length and 106t was selectetb balance effectiveness with feasibility of implementation.
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To further assess these hypotheses, Final Alternaiivdudes the following features:

1 Same truncated dredge template and beach fill locat&mal Alterndive 1.

1 Modified connections to Pine Island Sound (Sunset Bay and Wulfert Channel extension)

based on Preliminary Alternatives 1b andwvith a narrower (20 ft wide) and shallower
(-7.3 ft NAVD) channelThe primary objective of including this featurethe combined
scenario is torghanceheconnection between Blind Pamsd Pine Island Sound to improve
the tidal flux and inlet stability

1 Spur at Blind Pass Jetty based on Preliminary Alternative 9 with a shorter structure

extension (100 ft long) ithe same nortsouth orientation. The primary objective of
including this feature in the combined scenario isettirect flow andsediment transport
in a more southerly direction past the inlet, reducing the transporthe inlet and slow
the channel mgration to the south (erosion at Sanibahd enhancmlet stability.

3.2.4 Morphology Simulations

The morphologysedimentation/erosion) of the alternatives at the end of the 5 year simulation

relative to the permitted template is showkrigure3-1, Figure3-2, andFigure3-3 below. Warm
(red) and cool(blue) colors represent areas these dika plotsthat are ballowerand deeper,
respectivelyat the end of the 5 year simulatioompared to the base scenario whaméy the
permittedtemplatewas dredged

In general, thdinal alternatives showsimilar morphological trendand comparabléenefitsto
each othermwith the main difference beinpe magnitude of the morphological changBsis can
be observed by visually comparing the intensity of colors in the delta pfohafAlternative 3
beingbetweerthat ofFinal Alternative 1(less irtensity)andFinal Alternative? (greater intensity)

The similarities between the three final alternativedter the 5 year simulationgclude
deeper/wideback channetonnectionsless channel migratigebb shoal growth and less erosion
on thenorthern beaches of Sanibelhe deeper/wider channels are demonstrated bgedbger
areas(cool colorg through the channel areas leading toward Pine Island Sound; whéeeas,
shallower areaéwvarm color$ observedalongthe inletshorelineadjacent tdR-110 indicaé that
the alternatives amgerforming bettem this location compared to implementation of pleemitted
template. Theshallowerareas(warm colors) along the inlet shoreline on Saniaed also
accompanied by adjacetteper area&ool mlors) towards the middle of the channel, indicating
that the channel in thénal alternatives remainsloser to the dredged location compared to
implementingthe permitted templat@one
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Each of the alternativesso shows amcreasen thedevelopment of an ebb shoal feat(warm
colorg seaward of the passtathe Gulf of Mexico. This is due to the improved tidal exchange
between Pine Island Sound and the Gulf of Mexico, and the afalitthe increased flowio
suspendsediments and dansport them further out of the inleLikewise, the fill placementnd
improved bypassingesults in a shallower feature (warm colors) on the north end of Sanibel Island.

In contrast, FinaAlternatives 2 and 3 include the connection through SunsetdBine Island
Sound whereas, Final Alternative 1 does ndkhe establishment of the connection through the
existing land mass northeast of the Blind Pass bridge resultsone energetic flows and
morphological changes at the junction of the two chisnWes the new connection of Final
Alternative 2equilibratesunder these conditions, erosiordispictedin the delta plots as deeper
areas (cool colors) along the new channel margthen compared to Final Alternative. 1
However, this effect is moderatedFinal Alternative 3 due to a smallé@narrower and shallower)
connection being made Sunset Bay.

Net changes [ft]
Combjed Scenario #1 - Permitted template: Year 5
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Figure 3-1. Final Alternative 1 - net morphology changes relative to permitted template.
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Net changes [ft]
Combined Scenario #2 - Permitted template: Year 5
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Figure 3-2. Final Alternative 2 - net morphology changes relative to permitted template.
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Combined Scenario #3 - Permitted template: Year 5
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Figure 3-3. Final Alternative 3 - net morphology changes relative to permitted template.
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3.2.5 Volume ChangeResults

Volume change$or each of thdinal aternatives (FAIt 1, F-Alt 2, F-Alt 3) were evaluateth a
guantitative mannerglative to thesimulations of thepermitted templat€Alt 3a). Figure 3-4
shows the net alongshore volume changes aHi®/& NAVD relative to the permitted template
for the 5 yearisnulation period. Positive volumésdicate more volume at the end of 5 years than
the permitted templat@o the left of 0). Negative changemdicate less volume at the end of 5
years than the permitted templéte the right of 0)

As in the morphalgy plots abovethefinal alternatives show th&milar volumetric trendsvhen
compared to each other. Likewigdke magnitude of the volume changes Foral Alternative 3
are generallypetweerFinal Alternative 1 andrinal Alternative2 as shown in Fige 3-4.

The modekimulations demonstrategligible effects orthe south end ofaptivalsland(Figure
3-4), andpositive effecs north of R1120n Sanibelln this area, the volume resultsiradividual
profiles R110.5 fFigure 3-5), R-111 Figure 3-6), and R112 (Figure 3-7) show thatal final
alternatives performed better than permitted tempBoeith of R112, theresultstransition toa
comparable or slightly negative effece. at R113(Figure3-8).
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Net alongshore volume changes above -13ft w.r.t. 'Permitted template (fill)' [cy/ft]
Year 5
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Figure 3-4. Net alongshore volume changes relative to the permitted template (cy/ft).
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Volume changes above 13ft at profile R-110.5

Volume changes above 13ft at profile R-110.5
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Figure 3-5. Net volume changes at R-110.5 relative to the permitted template (cy/ft).

Figure 3-6. Net volume changes at R-111 relative to the permitted template (cy/ft).
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